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Abstract

Purpose Kidney transplantation was recently introduced
for the treatment of end stage renal disease (ESRD) in HIV-
infected patients. We report the results of the first 28 proce-
dures at our centre.

Methods A retrospective study was conducted on HIV-
infected patients evaluated for kidney transplantation
between January 2005 and October 2016. Patients were
selected and monitored by the kidney transplantation and
infectious diseases teams, according to the national protocol.
Results 60 patients were evaluated; 32 entered the list and
28 were transplanted. Median CD44 count was 337 cell/pL
at transplantation and 399 cell/pL 12 months thereafter. HIV
RNA was undetectable at transplantation in 27/28 patients
and became undetectable within 24 weeks in the only patient
starting antiretroviral combination therapy (cART) after
surgery. Four patients experienced virological failure, but
reached again undetectability after cCART regimen change.
At last available point of follow-up (median 126.1 weeks),
HIV RNA was undetectable in all patients. Three patients
experienced AIDS-defining events. We observed a cumula-
tive number of 19 acute rejections in 16 patients (median
time from transplantation to first rejection 5.2 weeks).
Survival rate was 82.1%. To avoid pharmacokinetics (PK)
interactions, cART regimen was changed from a protease
inhibitor (PI)/non-nucleoside reverse transcriptase inhibitor
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(NNRTTI)-based to an integrase inhibitor (InSTI)-based regi-
men in 11/20 alive patients with functioning graft.
Conclusions Kidney transplantation appears to be safe
in HIV-infected patients carefully selected. As previously
reported, we observed a high incidence of acute rejection.
We expect that the recent implementation of the immuno-
suppressive protocols will allow a better immunologic con-
trol. Moreover, the introduction of InSTI permits a better
strategy of cART, with lower incidence of PK interactions
with immunosuppressive drugs.
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Purpose

At the end of the 90s, the introduction of antiretroviral com-
bination therapy (cART) has led to improved survival in
HIV-infected patients [1]. While the frequency of AIDS-
related events has consequently decreased, mortality due to
organ failure (especially liver and less frequently kidney) has
become a significant concern [2].

As recently as 15 years ago, HIV infection was considered
as an absolute contraindication for organ transplantation [3].
The first experiences of solid organ transplantation in HIV-
infected patients were liver transplants in cirrhotic patients
co-infected with HCV [2, 4]. In the case of end-stage renal
disease (ESRD), replacement therapies (hemodialysis and
peritoneal dialysis) are an alternative to transplantation;
thus kidney transplantation was not initially considered a
therapeutic option for HIV-infected patients with ESRD.
From the beginning of the 2000s, several reports of kidney
transplantation in HIV-infected patients with satisfactory
outcomes were published [5, 6].
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On the basis of these positive results, a national proto-
col for kidney transplantation in HIV-infected patients was
developed in 2004 in Italy by CNT (National Transplant
Center).

We report the results of the first 28 kidney transplantation
procedures in HIV-infected patients at our Institution, which
joined the protocol in 2005.

Methods

A retrospective, observational, single-center study was
conducted on HIV-infected patients evaluated for kidney
transplantation between January, 1st 2005 and October 31st,
2016 at the Spedali Civili General Hospital, University of
Brescia, Northern Italy. All candidates for kidney trans-
plantation were selected by the nephrologist and infectious
diseases teams after multidisciplinary discussion, according
to the Italian CNT protocol. Specific inclusion criteria for
HIV-infected patients were: CD4+ T cell count > 200/mm?,
undetectable HIV RNA (if the patient was on cART) and
presumable good compliance to follow up and therapy [7].
Immunosuppressive anti-rejection protocols were modified
during the study period. The first 13 patients (transplanted
from June 2007 until March 2012) received an induction
therapy with basiliximab in two doses. Intravenous methyl-
prednisolone was given in tapering doses and discontinued
on day 5 after transplantation. Maintenance immunosup-
pression drugs included tacrolimus or cyclosporine micro-
emulsion and enteric-coated mycophenolic acid [8]. A sec-
ond group of patients (N = 5, transplantation from April
2012 to July 2014) received the same induction therapy,
with a maintenance therapy with tacrolimus, enteric-coated
mycophenolic acid and methylprednisolone. Ten patients
transplanted between September 2014 and September 2016
received basiliximab, methylprednisolone and antilympho-
cyte serum as induction therapy and tacrolimus plus enteric-
coated mycophenolic acid as maintenance therapy.

Follow-up after transplantation consisted of scheduled
tri-monthly periodic assessments by the multidisciplinary
nephrologist and infectious diseases team. Viro-immuno-
logical parameters were evaluated at 30 and 60 days after
transplantation and every 3 months thereafter.

A database was generated with clinical and biochemical
data of patients. A descriptive analysis of the characteristics
of the patients and the distribution of events was performed.

Being an observational, retrospective and non-pharmaco-
logical study, specific informed consent is not needed and
we are allowed to analyse recorded data due to informed
consent signed by HIV-infected patients at the time of the
admission in Outpatient Clinic (general authorization of the
Italian Guarantor).

@ Springer

Results

A total of 60 patients were evaluated; 32 (53%) entered the
list and among them, 28 (87.5%) were transplanted. Three
patients were transplanted elsewhere and one patient was
lost to follow-up after entering the list; 28 patients (47%)
were excluded from the list because they did not match CNT
criteria or were lost to follow-up. Baseline characteristics of
patients are shown in Table 1. Only eight out of 28 patients
were already on follow-up in Dialysis Unit of our Hospital,
while the remaining were sent from other centres in North-
ern Italy (Bergamo, Cremona, La Spezia, Lodi, Mantova,
Piacenza, Rimini, Rovigo, Trento, Verona and Vicenza).
13/28 patients (46.4%) were Italian, 14/28 (50%) were from
Africa and 1/28 (0.6%) was Brazilian. Histopathologic
diagnosis of kidney disease was available in 15/28 (53.6%)
and 5/28 (17.8%) had diagnosis of HIVAN (HIV-associated
nephropathy).

75% of patients were males. Median age at transplantation
was 48 years (SD 10 years). Median time from list entrance
to transplantation was 15 weeks (IQR 3.2-24.1 weeks, range
1.2-40.4 weeks). Cytomegalovirus (CMV) and Toxoplasma
gondii serologies and HBV co-infection of recipients are
shown in Table 1. 4/28 patients (14.3%) were co-infected
with HCV;1/4 (25%, genotype 4c/4d, F4 fibrosis) was
treated with ombitasvir/paritaprevir/ritonavir and ribavirin
for 24 weeks before transplantation, obtaining sustained
virological response (SVR); 3/4 with fibrosis < F3 were
treated with directly acting antivirals (DAAs) according to
genotype and AIFA (Italian Drugs Agency) guidelines after
transplantation [9]. In particular, two patients harbouring 1b
HCV genotype were treated with ledipasvir/sofosbuvir (in
one case in combination with ribavirin) for 12 weeks after
170 and 15 weeks after transplantation, respectively. Both of
them presented undetectable HCV-RNA 1 month after the
end of treatment. One genotype 1b HCV-infected patient was
treated with daclatasvir, sofosbuvir and ribavirin 122 weeks
after transplantation, obtaining SVR.

Median CD4+ count at transplantation was 337 cell/uL
(IQR 235-441 cell/pL, range 172—-841 cell/pL). We chose
to admit to transplantation list a patient with CD4+ cell
count < 200 cell/pL, taking into consideration good adher-
ence, stable HIV RNA undetectability and high CD4+ per-
centage (durably > 14%). Median CD4+ T cell count during
follow-up is shown in Fig. 1.

HIV RNA was undetectable at transplantation in 27/28
patients and became undetectable within 24 weeks in the
patient starting cART after transplantation; four patients
faced virological failure after transplantation, but obtained
HIV RNA undetectability after cART regimen change. At
last available point of follow-up (median 126.1 weeks, IQR
62.1-336.5 weeks, range 4.1-479.1 weeks), all patients had
undetectable HIV RNA.
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Table 1 Baseline
characteristics of patients

Fig.1 Median CD4+ T cell

count (IQR) during follow-up

Gender (M); N (%) 21 (75%)
Geographical origin; N (%)
Italy 13 (46.4%)
Africa 14 (50%)
Latin America 1 (0.6%)
Age (years); median (SD) 48 (10)
Nephropathy; N (%)
HIVAN (patients from Africa, 1 from Italy and 1 from Latin America) 5(17.8%)
Histologic diagnosis different from HIVAN 10 (35.7%)
Unknown 13 (46.4%)
HCYV co-infection; N (%) 4 (14.3%)
HBYV co-infection; N (%) 2 (7.1%)
Previous Toxoplasma gondii infection 12 (46.2%)*
Previous Cytomegalovirus infection 26 (92.9%)
Time from list entrance to transplantation (weeks); median (IQR), (range) 15 (3.2-24.1), (1.2-40.4)
cART at transplantation; N (%) 27 (96.4%)
CD4+ at transplantation; median (IQR), (range) 337 (235-441), (172°-841)
HIV RNA undetectable at transplantation; N (%)¢ 27 (96.4%)

IQR interquartile range, HIVAN HIV-associated nephropathy, cART combination antiretroviral therapy
42/28 missing
® | patient was admitted to list with CD4+ cell count < 200 cell/pL (see text)

¢ 1 patient was off cART at transplantation (no clinic indication according to current guidelines at the time
of transplantation)

CD4+count

(cell/microlL;
Median/IQR)

550
500 +
450
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Transplantation Month 1 Month 3 Month 12
N of patients 28 18 18 23
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Three patients experienced AIDS-defining events after
transplantation: one presented esophageal candidiasis and
CMYV pneumonia, one was diagnosed with cutaneous Kapo-
si’s sarcoma, which resolved after switch from cyclosporine
to sirolimus and one patient faced cutaneous Kaposi’s sar-
coma plus disseminated cytomegalovirus.

16/28 (57.1%) patients presented infectious complications
after transplant; pneumonia and urinary tract infections were
the most frequent diagnosis.

A cumulative number of 19 acute rejections in 16 patients
(57.1%) was observed; the median time from transplanta-
tion to first rejection was 5.2 weeks (IQR 2.9-36.6 weeks,
range 1.3-348.6 weeks). The number of rejections accord-
ing to calendar year of transplantation is shown in Table 2.
On October, 31st 2016 (end of follow up), 23/28 patients
(82.1%) were alive and 20/28 (71.4%) were alive with func-
tioning graft. Causes of death were invasive sinusal mucor-
mycosis, sepsis in pancolitis, West Nile virus encephalitis,
acute myocardial infarction and colorectal cancer. Median
time from transplantation to death was 54.5 weeks (IQR
29.5-82 weeks, range 24-90 weeks).

To avoid PK interactions, cCART was modified from a PI/
NNRTI-based to an InSTI-based regimen in 11/20 patients
alive with functioning graft (65%); 7/11 were switched to
raltegravir and 4/11 were switched to dolutegravir. 7/20
(35%) were on treatment with a cART regimen including
both InSTI and Pl/ritonavir (RTV) or efavirenz (EFV) at the
end of follow-up, as reported in Table 3.

Discussion

This study provides an important clinical point of view from
one of the few cohort of HIV-infected recipient of kidney
transplantation worldwide. Our data showed a satisfying out-
come of kidney transplantation with a survival rate of 82.1%.

Table 2 Number (%) of rejections and deaths according to calendar
year of transplantation

Calendar year ~ Number of Rejections; N (%)  Deaths; N (%)

transplanta-

tions
2007 5 4 (80) 2 (40)
2008 2 1 (50) 0
2009 2 1 (50) 0
2010 0 0 0
2011 1 1 (100) 0
2012 4 3(75) 1(25)
2013 2 1 (50) 0
2014 4 3(75) 1(25)
2015 3 1(33) 0
2016 5 1(20) 0
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Among transplanted patients, 15/28 had histopatho-
logic diagnosis available and five patients were affected
by HIVAN. As previously described, definitive diagnosis
of HIVAN requires kidney biopsy even if clinical criteria
may be useful in excluding rather than establishing the
diagnosis [10]. Protocols considering a prompt execution
of kidney biopsy, if not contraindicated, every time HIVAN
is suspected are therefore mandatory. In fact, progression of
HIVAN to ESRD is rapid, and in the absence of treatment,
mortality approaches 100% within 6 months of the onset of
uraemia.

The survival rate of our patients was 82.1% and func-
tioning grafts at the end of follow-up were 71.4%. A recent
report from the Italian national transplantation registry
showed a survival rate of 95% and a graft survival rate
of 85% between 2006 and 2014 [11]. However, data on
immunological status of recipients are not available and we
speculate that different baseline characteristics could have
lead to different outcomes. Stock et al. [12] reported a sur-
vival rate of 94.6% after 1 year from transplantation (88.2%
after 3 years) in a multicentric trial (150 patients) and in a
recently published review, survivors were 93% within the
first year of transplantation (254 patients) [13]. The worse
outcome of our patients must be put into relation to a longer
observation period; in fact survival rate after 1 year from
transplantation was 100% in our cohort.

With regard to rejection, most studies observed a higher
number of events in HIV-infected patients than in HIV-neg-
ative. In the present study, the rate of rejection was 57.1%,
with a median onset time of 5.2 weeks from transplantation.
Even if rejection was controlled successfully with steroid
therapy, these results, as previously reported, suggest a pos-
sible scenario where the immune system damaged by HIV
infection has a worse response to immunosuppressive treat-
ment in respect of the general population, even in patients
without a severe immunological dysfunction at the time of
transplantation [8]. A crucial point is therefore the selection
of optimal immunosuppressive protocols to prevent rejection
in HIV-infected patients. A recent study from the United
Kingdom included 33 HIV-infected patients, which under-
went induction with interleukin-2 (IL-2) receptor antibody
and were maintained on triple immunosuppression. Acute
rejection rate was 44% [14].

As many as 57.1% of transplanted patients presented
infectious complications after transplantation and three
developed neoplasms (two skin Kaposi’s sarcoma and one
colorectal cancer). An infectious disease incidence of 29%
after transplantation was previously reported [13] and the
incidence of post-transplant neoplasms has been described
as not different from the incidence in HIV-negative patients.

Viro-immunological outcome of transplanted patients
was satisfactory, suggesting the efficacy of co-administra-
tion of cART and immunosuppressive therapy. However, a
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Table 3 Combination

Actual cART (last cART if dead?)

. . Patient cART at transplantation

antiretroviral therapy (CART) at

transplantatioq and actual cART 1 Lopinavir/ritonavir, stavudine, lamivudine

(or last cART if dead) 28 Lopinavir/ritonavir, didanosine, lamivudine
32 Fosamprenavir/ritonavir, stavudine, lamivudine
4b Lopinavir/ritonavir, stavudine, lamivudine
5 None
6 Atazanavir/ritonavir, stavudine, lamivudine
7 Atazanavir/ritonavir, tenofovir, emtricitabine
8 Efavirenz, abacavir, lamivudine
9 Lopinavir/ritonavir, tenofovir, lamivudine
10° Efavirenz, abacavir, lamivudine
112 Darunavir/ritonavir, etravirine
12 Lopinavir/ritonavir, abacavir, lamivudine
13° Efavirenz, abacavir, lamivudine
14 Atazanavir/ritonavir, abacavir, lamivudine
15 Lopinavir/ritonavir, abacavir, lamivudine
16° Efavirenz, zidovudine, lamivudine
17° Darunavir/ritonavir, raltegravir, lamivudine
18 Darunavir/ritonavir, abacavir, lamivudine
19 Lopinavir/ritonavir, raltegravir, lamivudine
20 Atazanavir/ritonavir, abacavir, lamivudine
21 Darunavir/ritonavir, raltegravir, tenofovir
22 Lopinavir/ritonavir, abacavir, lamivudine
23 Efavirenz, raltegravir
24 Darunavir/ritonavir, raltegravir, tenofovir
25 Atazanavir, raltegravir, lamivudine
26 Atazanavir/ritonavir, abacavir, lamivudine
27 Efavirenz, abacavir, lamivudine
28 Atazanavir/ritonavir, abacavir, lamivudine

Dolutegravir, lamivudine
Lopinavir/ritonavir, raltegravir, lamivudine
Nevirapine, abacavir, lamivudine
Atazanavir/ritonavir, raltegravir
Raltegravir, abacavir, lamivudine
Darunavir/ritonavir, abacavir, lamivudine
Raltegravir, abacavir, lamivudine
Raltegravir, abacavir, lamivudine
Darunavir/ritonavir, raltegravir
Efavirenz, abacavir, lamivudine
Raltegravir, etravirine

Raltegravir, abacavir, lamivudine
Efavirenz, abacavir, lamivudine
Darunavir/ritonavir, raltegravir
Raltegravir, abacavir, lamivudine
Raltegravir, abacavir, lamivudine
Darunavir/ritonavir, raltegravir
Raltegravir, abacavir, lamivudine
Darunavir/ritonavir, raltegravir
Raltegravir, abacavir, lamivudine
Darunavir/ritonavir, dolutegravir
Raltegravir, abacavir, lamivudine
Efavirenz, raltegravir
Darunavir/ritonavir, raltegravir, tenofovir
Atazanavir, raltegravir, lamivudine
Dolutegravir, abacavir, lamivudine
Dolutegravir, abacavir, lamivudine

Dolutegravir, abacavir, lamivudine

Integrase inhibitor (InSTI) are indicated in bold type

? Dead patients

® Non-functioning graft

significant drug—drug interaction is encountered between
cART and calcineurin inhibitors (CNIs), which are cor-
nerstones of immunosuppressive therapy schemes. In par-
ticular, NNRTIs induce and PIs inhibit CYP3A4, which is
involved in CNIs clearance, resulting in need of frequent
therapeutic drug monitoring and in a complex manage-
ment of doses, possibly determining rejection. The advent
of InSTI raltegravir and dolutegravir, which are free from
such PK interactions, has dramatically changed the man-
agement of HIV-infected transplanted patients and recent
reports pointed out the need of switching cART regimens
from NNRTI/PI-based to this class of antiretrovirals, to
optimize immunosuppression [15-17].

Conclusions

In line with other experiences, our data show that with
careful selection of patients and multidisciplinary evalua-
tion, kidney transplantation can be safely performed with
good outcome in HIV-infected patients. Moreover, with
the advent of InSTI-based cART regimens, drug—drug
interactions between cART and immunosuppressants have
been dramatically reduced. Nevertheless, further studies
are needed to optimize immunosuppressive therapy regi-
mens for HIV-infected patients, with the aim of reducing
the high rate of rejections after transplantation.
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