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Post-transplantation lymphoproliferative disease in
pediatric kidney transplant recipients—early success
does not mean the battle is over!
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Post-transplantation lymphoproliferative disease (PTLD)

is one of the most serious complications of kidney

transplant (KT) and entails the vast majority (86%) of

malignancies of pediatric KT recipients. The estimated

5-year incidence in this population is 1–2% [1–3].
PTLD results from the necessary post-transplantation

immunosuppression (IS) protocol that targets preven-

tion of graft rejection but impairs defense against cer-

tain infectious triggers, specifically EBV, for which

pediatric KT recipients are mostly immunologically

na€ıve [2–4]. Significantly malignancy is responsible for

11.5–15% of all mortality cases in this young popula-

tion [1,2,4,5].

Kanzelmeyer et al. [6] described their center’s experi-

ence with pediatric KT recipients followed for 3 years

after PTLD diagnosis. Their goal was to evaluate their

structured PTLD protocol: Ped-PTLD-2005, which was

previously described [2]. In the current report, PTLD

therapy, consisted mainly of CNI withdrawal (in 10/12

patients), mTOR introduction (in 9/12) and rituximab

administration (9/12). Chemotherapy was administered

to only two of 12 patients of their cohort: one with

non-EBV-PTLD and another with Hodgkin lymphoma.

The main outcomes examined were PTLD course and

graft survival during at least 3 years follow-up.

The results reported are remarkable, with 100%

patient survival. This exceeds the considerably lower

survival rates of 64–83% [2–5,7], and even the recently

reported 87.4% survival rate after PTLD diagnosis [8].

The high rate of patient survival in Kanzelmeyer et al.’s

cohort [6] is even more noteworthy in light of the diag-

nosis of the high grade monomorphic PTLD, which was

detected in more than half of their patients (7/12). This

PTLD type is less frequently reported in pediatric

patients and has a worse prognosis [4,7,9]. However,

the EBV-driven PTLD type (found in 11/12 of the pre-

sented cohort) and the early onset of malignancy (first

post-transplantation year in 7/12) are known to associ-

ate with better prognosis [3,4,10], as is the timely intro-

duction of Rituximab. The latter likely has an

important role in modulation of this mainly B-cell dys-

regulation-induced tumor [2–4]. Also of note is the

high rate of PTLD remission achieved with the adopted

protocol in Kanzelmeyer et al.’s cohort.

The high rate of graft preservation observed in 10 of

the 12 patients in the described cohort, during at least

3 years post-PTLD diagnosis and treatment [6], is also of

note. The rate was actually 100%, as during this period,

the three graft losses were due to the basal disease: two

aHUS at a time when eculizumab was not available and
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one due to FSGS recurrence. The depressed renal func-

tion, GFR 29–40 ml/min/1.73 m2, in all these patients at

the time of PTLD diagnosis, probably attests to the same

etiology that eventually caused graft loss. The single graft

loss caused by chronic antibody-mediated rejection

(cAMR), the most common cause of graft failure in KT

recipients, was associated with de novo DSA (donor-spe-

cific antibodies), which appeared 7 years after PTLD

diagnosis and which induced graft loss 13 years post-

transplantation and more than 11 years after PTLD diag-

nosis, treatment, and complete remission. This timeline

might occur in any KT recipient, as the present graft half-

life is estimated at 12.5–15.3 years [11].

Overall, PTLD accounts for 20% of graft failures

[1,2,4,5,9], due to the necessary reduction in IS, and

also due to graft dysfunction induced by the malignancy

itself or by chemotherapy-induced nephrotoxicity. Graft

survival rates in PTLD patients have been reported to

reach 81.8% at 1 year, with a progressive decrease to

65% at 5 years, and further to 57% at 10 years [2,3,7–
9,12]. Greater rates of graft loss for PTLD generally

occur during the first post-transplantation year [7]. Of

note, the CNI withdrawal policy used in the present

cohort was reported to incur a worse prognosis for both

graft and patient survival by others [12].

The occurrence of de novo DSA after successful PTLD

treatment and remission, even at a late time: 3–7 years,

raises important questions regarding a possible link

between these conditions. PTLD management entails

first of all, IS reduction including CNI withdrawal or

dose reduction [2,4]. Several studies have shown an

increased rate of de novo DSA formation mostly when

these changes must be applied during the first post-

transplantation years—the period during which most

cases of PTLD actually occur [13]. Although Rituximab

as part of the PTLD treatment protocol might partly

counter, and mostly defer, this sequence of events

through B-cell modulation, such effect is not endless

and DSA might eventually occur, especially with the

low-grade IS maintained in post-PTLD patients. On the

other hand, de novo DSA are recognized to associate

with cAMR(chronic antibody-mediated rejection),

which is the main cause of graft loss in adults and pedi-

atric KT recipients[14,15].

An intriguing matter is the reported association of HLA

mismatches—the target of de novo DSA—with PTLD risk

[3,16,17]. This common denominator—HLA mismatches

—might predispose KT recipients after PTLD to an

increased risk of de novo DSA formation with consequent

graft damage and possibly reduced graft survival. While

consensus guidelines for DSA monitoring and interven-

tion have been issued for low- and high-risk patients, they

apply only to the early post-transplantation period (first

post-transplantation year), and not long-term [18]. A

future option is to better assess the risk for excessive IS

(developing PTLD), as well as alloimmunization (develop-

ing DSA). The latter may be achieved by analysis of a

genetically determined immune response [19].

In conclusion, Kanzelmeyer et al. have raised an

important point concerning the follow-up of KT recipi-

ents recovering from PTLD. While high grade of suspi-

cion for early diagnosis and management of this serious

malignancy continues to be implemented with optimal

patient and graft outcome, continuous close follow-up

is needed for detection of de novo DSA with potential

evolution to graft damage. This risk is potentially higher

in post-PTLD patients who are usually maintained on

low-intensity IS after recovery from the malignancy.

Evaluation of HLA mismatches should guide the inten-

sity of DSA monitoring in post-PTLD patients who

have overtly shown an intrinsically unbalanced immune

response through their response to IS and infection.
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