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Abstract. Pediatric kidney transplantation is a definitive therapeutic intervention for end-stage
renal disease, significantly improving both survival and quality of life. However, the procedure comes
with unique challenges, primarily due to a child's still-developing immune system. This immaturity
often leads to ambiguous immunological responses and a heightened vulnerability to infections.
According to statistics, nearly 70% of young kidney transplant recipients experience an infectious
complication within the first three years post-transplant. The main challenge for doctors is to find a
delicate balance between two conflicting goals: maintaining enough immunosuppression to prevent
organ rejection while preserving the immune system’s ability to fight off infections. This dilemma is
most critical when a patient develops sepsis, an uncontrolled systemic inflammatory response that is
a leading cause of death among transplant recipients.

A unique difficulty in pediatric transplantation is the accurate interpretation of
immunovirological tests, particularly for the Epstein-Barr virus (EBV) and antinuclear antibodies
(ANA).The EBV status is vital because it guides the strategy to prevent post-transplant
lymphoproliferative disorder (PTLD), a potentially fatal complication, especially in children who
have never been exposed to the virus. However, test results can be misleading due to immune system
dysfunction from the underlying end-stage renal disease. For example, a positive VCA IgG antibody
result without other markers may be a false positive—a phenomenon known as pseudopositivity—
caused by an over-activation of the immune system's B-cells.

The article provides an analysis of the literature on infectious and immunological features of
patients with a transplanted kidney and gives an example of a 15-year-old patient with a transplanted
kidney from a living donor (mother). The treatment tactics after the development of complications in
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the form of sepsis associated with tonsillogenic bacterial carriage are presented. The analysis of the
tactics of reducing immunosuppressive therapy and the development of complications in the form of
transplant rejection is presented.

Keywords. Pediatric renal transplantation, sepsis, immunosuppression. EBV pseudopositivity,
ANA positivity.

Introduction.

Pediatric kidney transplantation remains the definitive therapeutic intervention for
end-stage renal disease (ESRD), significantly improving survival and quality of life.
However, pediatric patients present unique challenges due to their evolving immune
systems, frequent immunological ambiguities, and vulnerability to infections.
Approximately 70% of kidney transplant recipients experience an infectious episode
within the first three years. Immunovirological parameters such as Epstein—Barr virus
(EBV) serology and antinuclear antibody (ANA) titers can produce ambiguous or
misleading results, complicating clinical decisions and post-transplant management.

Analysis of recent research and publications. A case-based systematic review
methodology was employed, combining detailed clinical data from a pediatric renal
transplant recipient at Dnipro State Medical University with a comprehensive literature
synthesis from PubMed and EMBASE databases (2020-2024). Relevant guidelines
from KDIGO, ISOT, IPTA, WHO, and the Polish Transplant Society (PTS) were
included for evidence-based recommendations. End-stage renal disease (ESRD) in
children necessitates renal replacement therapy, with transplantation being the gold
standard due to improved survival, growth, and neurodevelopmental outcomes
compared to dialysis [1-3]. However, pediatric patients present a complex
immunological milieu shaped by age-related immune maturation, underlying kidney
pathology, and comorbidities, which can complicate transplant candidacy and post-
transplant care.

The central challenge confronting the medical community is the pursuit of a
delicate balance between two critical yet contradictory objectives: maintaining an
adequate level of immunosuppression to protect the allograft from rejection and
restoring immune function to effectively combat infection. This dilemma becomes
most acute in cases where a patient develops sepsis—an uncontrolled systemic

inflammatory response to infection that is a leading cause of intensive care unit
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admissions and a significant contributor to mortality among kidney transplant
recipients. In the first month after transplantation, infections associated with surgery
and hospitalization, such as urinary tract infections, wound infections, and pneumonia,
predominate. These are often nosocomial in origin. Up to 6 months, during the period
of peak immunosuppression, opportunistic infections resulting from reactivation of
latent pathogens, particularly cytomegalovirus (CMV), are the most common. After 6
months, immunosuppression usually decreases, but the patient still remains more
susceptible to community-acquired infections. Significant challenge in pediatric renal
transplantation is the interpretation of immunovirological parameters, particularly
Epstein—Barr virus (EBV) serology and antinuclear antibody (ANA) testing. EBV
infection status guides prophylactic strategies to prevent post-transplant
lymphoproliferative disorder (PTLD), a potentially fatal complication, especially in
EBV-naive recipients receiving T-cell-depleting immunosuppression [4]. However,
serological profiles may be confounded by ESRD-related immune dysregulation. In
particular, EBV viral capsid antigen (VCA) IgG positivity in the absence of Epstein—
Barr nuclear antigen (EBNA) antibodies may reflect false-positive results or
pseudopositivity due to polyclonal B-cell activation [5,6].

Similarly, low-titer ANA positivity can occur in pediatric ESRD patients due to
uremia-induced immune activation rather than autoimmune disease. Misinterpretation
of ANA results may delay transplantation or prompt unnecessary interventions in the
absence of systemic lupus erythematosus (SLE) clinical criteria [7-9].

Pre-transplant infectious screening is crucial to detect latent foci such as tonsillitis
or dental infections, which can precipitate severe infections post-transplant due to
immunosuppression [10-14]. Additionally, vaccination coverage against hepatitis A
and B, pneumococcus, and SARS-CoV-2 is critical to reduce infectious morbidity [15—
17]. The absence of clear, universal protocols for managing such patients underscores
the need for a deep understanding of the pathophysiological mechanisms, an
individualized diagnostic approach, and a balanced adjustment of therapy.
Immunosuppressive therapy following kidney transplantation is typically administered

as a "triple immunosuppression" regimen. This gold-standard approach involves a
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combination of three drug classes, each targeting different stages of the immune
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response, providing a synergistic effect while minimizing adverse reactions [18].

Aims. To present a case of a pediatric patient undergoing living-donor renal
transplantation complicated by EBV pseudopositivity, ANA positivity without
systemic lupus erythematosus (SLE), and sepsis-related graft dysfunction.

Presentation of the main material. A systematic review of recent literature was
conducted to contextualize clinical observations, focusing on immunosuppressive
management, vaccination, and infection control strategies.

This report describes a complex pediatric kidney transplant case emphasizing the
interplay of ambiguous immunological markers, incomplete vaccination, infectious
complications. A systematic review contextualizes these findings and proposes
practice recommendations [19-21] . Recommendations of the main guidelines are

presented in the (table 1).

Table 1-Dosing of immunosuppressive drugs for sepsis [19-21]

Clinical Recommendation | Recommendation | Recommendation
management stage for calcineurin for antimetabolites regarding
inhibitors glucocorticoids
Suspected sepsis reduce dose by 25- | Temporarily pause | Maintain current
50% dose or increase
Septic shock Temporarily Temporarily pause | Increase to stress
suspend until doses
stabilization
Stabilization (after | Gradually return to | Gradually return to | Gradually reduce

the dose to a
maintenance dose

initial dose,
monitor levels

initial dose,
monitor levels

sepsis)

This case study describes a 15-year-old girl who experienced neonatal asphyxia,
complicated by acute kidney injury (AKI), which likely led to a significant loss of
nephrons. Until the age of 15, she had no episodes of kidney dysfunction. After a viral
infection, she acutely developed oliguria and an extremely elevated creatinine level
(2000 pmol/L). The child was admitted to a regional hospital. She received renal
replacement therapy (hemodialysis), but kidney function did not recover. Her

glomerular filtration rate progressively decreased from 15% to 5%.
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Immunovirological Testing:Epstein—Barr virus (EBV) serology: Viral capsid
antigen (VCA) IgG, Epstein—Barr nuclear antigen (EBNA). Antinuclear antibodies
(ANA): Indirect immunofluorescence; anti-dsDNA for SLE exclusion. Hepatitis panel:
Hepatitis A, B, and C. ANA Status Low-titer positive (1:80), speckled pattern; dsSDNA
negative. Hepatitis Panel HAV vaccinated; HBV and HCV negative.

EBYV infection status is critical in transplant recipients due to the risk of PTLD, a
malignancy driven by unchecked EBV replication under immunosuppression [4]. The
conventional serological assessment includes antibodies against viral capsid antigen
(VCA) and Epstein—Barr nuclear antigen (EBNA). Typically, VCA IgG positivity with
EBNA positivity indicates past infection and immunity. However, pediatric ESRD
patients frequently exhibit EBV pseudopositivity characterized by VCA IgG positivity
but absent EBNA antibodies. This phenomenon arises from polyclonal B-cell
activation and cross-reactivity induced by chronic immune stimulation and uremic
milieu [5,9]. Without confirmatory EBV DNA PCR or pl8 antigen testing, false
assumptions about immunity may lead to underestimation of PTLD risk and
inappropriate immunosuppression adjustments. ANA testing is a cornerstone in
diagnosing autoimmune disorders such as SLE. However, ESRD, especially in
pediatric patients, can induce low-titer ANA positivity unrelated to systemic
autoimmunity [6—8]. Uremic toxins may cause immune dysregulation, leading to
nonspecific autoantibody production. The absence of anti-dsDNA antibodies and
clinical features of lupus strongly suggests a benign serological finding. This
underscores the need to prioritize clinical over serological criteria when evaluating
transplant eligibility [10].

A kidney transplant was performed with her mother as the donor. Initially, the
postoperative course was stable. She was discharged home a month later on standard
triple-drug immunosuppressive therapy (tacrolimus, corticosteroids, mycophenolate)
and prophylactic treatment (valganciclovir and cotrimoxazole).

The child's history included episodes of tonsillitis at ages 5-6 y.o., but there were
no exacerbations in the last 8 years. Bacterial cultures taken before the operation did

not identify any pathogenic flora.
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Two months later, the child developed bacterial tonsillitis caused by multidrug-
resistant Klebsiella pneumoniae and Staphylococcus aureus.

The KDIGO and ISOT guidelines recommend a gradual taper of
immunosuppressive drugs with the use of a corticosteroid bridge to balance infection
control and graft preservation [12—14,20]. However, a gradual taper was not possible
due to the development of septic shock. This was considered a recurrence of chronic
tonsillitis. In response to the infection, the tacrolimus dose was reduced by 50%, but
this did not improve the course of sepsis; septic shock developed. Tacrolimus and
mycophenolate were temporarily discontinued. The corticosteroid dose was not
changed. This helped improve the septic condition. When the blood tacrolimus level
dropped to 0.4 ng/mL, which occurred on the third day after discontinuing the drug,
signs of graft rejection appeared—an increase in creatinine level. Rejection was
confirmed by biopsy. On the fifth day, the rejection had cytological signs of a chronic
type. Tacrolimus and mycophenolate were resumed, followed by another episode of
sepsis. Against the background of massive antibacterial therapy, a tonsillectomy was
performed. A balance of antibacterial therapy and adjusting the tacrolimus dose to
achieve a blood concentration of up to 2 ng/mL, along with a course of prednisone
pulse therapy, allowed the child's condition to stabilize. The child was discharged
home.

Conclusion.

Pediatric kidney transplantation requires a carefully coordinated approach
balancing immunosuppression and infection control. These cases underscore the
necessity of comprehensive preoperative infectious evaluation and highlight the
potential impact of unrecognized infection history on clinical outcomes. Based on the
analysis of this case, we believe that the reduction of the tacrolimus dose in cases of
bacterial complications should be around 30%. It is mandatory to increase the dose of
corticosteroids, despite the presence of sepsis. The presence of chronic foci of infection
should be considered regardless of the time since the last exacerbation (if there are
doubts about whether to remove the tonsils or adenoids, they should be removed). EBV

serology must be interpreted with adjunctive molecular testing to avoid
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misclassification. Low-titer ANA positivity in ESRD should not delay transplantation
absent clinical autoimmunity. Pre-transplant infectious screening, comprehensive
vaccination, and nuanced immunosuppression management during infections are
paramount to improving outcomes. Sudden cessation of calcineurin inhibitors can
provoke immune rejection and should be replaced by tapering strategies supported by

corticosteroids.
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Anomauyia. Tpancnianmayia Hupku y oimeti — ye oCmamoyHe mepanesmuyte 6mpy4yanHs npu
MEPMIHANLHIU cmaodii HUPKOBOI HeOOCMAMHOCHI, sIKe 3HAYHO NOKPAWYE 5K BUNCUBAHHA, MAK I
akicme ocummsa. OOHAK ysa npoyedypa No8'sa3ana 3 YHIKATbHUMU MPYOHOWAMU, 20JI08HUM YUHOM
uepes me, Wo IMYHHA cucmema OUMUHU ce we po3eusacmucs. L He3pinicms yacmo npuzeooums
00 HEOOHO3HAYHUX IMYHONOSIYHUX peakryitl ma niosuweHoi epaziugocmi 0o iHgexyiu. 32i0H0 3i
cmamucmuxoio, maudxce 70% Mmonooux peyunienmise MpaHCHAAHMAMA HUPKU HEPeHCUBAIOMb
iH(exyitine YCKIAOHEHHS NPOMSACOM NEpuiux mpvoxX poKie nicis mpaucniaumayii. I onoeHum
3A80AHHAM ONs JIKAPIE € NOUYK OeniKamHo20 OANaHCY MIdC 080MA CYNEpeyurueuUMU YiisamMu.:
RIOMPUMKA OOCMAMHBLOI IMYHOCYNpecii 0l 3an00icanHs 8IOMOPSHEHHIO Op2aHy ma 30epedcenHs
30amuocmi IMyHHOI cucmemu 6opomucs 3 inexyiamu. Lla ounema € HaubiNbW KPUMUYHOIO, KOU Y
nayieHma po36UBAEmMobCsl CENCUC, HEKOHMPOIbOBAHA CUCEMHA 3aNAbHA PeaKyis, sIKA € OCHOBHOIO
NPUYUHOIO CMepmi ceped peyunienmis MpaHcniaHmama. YHiKaibHow CKIAOHICMIO 8 Oumsuill
MPAHCNAAHMAYii € MouHa IHmepnpemayis IMYHOGIPYCONO2IUHUX Mecmis, 0COOMUB0 HA 8IpycC
Enwmenna-bapp (BEB) ma amwmunyxneapni ammumina (AHA). Cmamyc BEB € ocummeso
BAJICIUBUM,  OCKLIbKU — BIH  Kepye cmpameziclo  3anobieaHHs  NOCMMPAHCHIAHMAYIUHOMY
nimghonponighepamusrnomy poznaody (IITJIP), nomenyitino pamanvHomy YCKIAOHEHHIO, 0COOIUBO Y
dimeil, AAKi HIKOU He CIMUKanucs 3 8ipycom. QOOHaK pe3yibmamu mecmis MoXcyms 6ymu OMaHIUGUMU
uepes OUC@YHKYIlO IMYHHOI cucmemu, CHPUYUHEHY MEPMIHAILHOW  CMAOJIEI0  HUPKOBOI
Hedocmamuocmi. Hanpuknao, nozumusnuu pezyiemam ua aumumira 1gG 0o VCA 6e3 inwux
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Mapkepie modxce Oymu XUOHONO3UMUBHUM — SABUWEM, GLOOMUM 5K NCeB0ONO3UMUBHICMb —

CNPUYUHEHUM HAOMIDHOK aKmMueayicio B-knimun iMyHHOI cucmemu. y cmammi Ha80OUMbCs aHANI3
Jaimepamypu wo0oo iHeKYilHUX ma IMMYHOIO02IUHUL 0COOIUBOCIEN NAYIEHMIE 3 MPAHNIAHMOBAHOIO
HUPKOIO Ma HABeOeHO NPUKIA0 nayieHmxu 15 pokie 3 mpaHcniaHmo8aHow HUPKOIO 8i0 HCUBO2O
Ooonopa (mamepi). l[leocmasniena maxmuka NiKy8aHHsA — NICS PO3BUMK) VCKIAOHEHb VY QU2AOL
cencucy, wo no'a3aHuii 3 MOH3UNO2EHHUM OAKMEpPiOHOCIUCMBOM. AHANI3 MAKMUKU — 3HUNCEHHS
IMyHOCYnpecueHoi mepanii ma po36umox yCKIaoHeHs y 8u2isiol 6i00MOpeHeHHs. MPAHCHIIAHMAM).

Kniouosi  cnoea.  [lumaua  mpancniaumayisi.  HUPKU, — CENCUC,  IMYHOCYNpecis.
ncesoonozumusticmo EBV, nosumusnicme ANA.
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