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Introducere

Nefrologia pediatrica abordeaza afectiunile reno-urinare la
copil, diagnostica si trateaza prin manevre medicale (de profi-
laxie, curative) patologiile acute si cronice ale copilului, de la
varsta de o ora pana la 18 ani, cat si a complicatiilor lor.

De asemenea, nefrologii pediatri stabilesc criteriile de di-
agnostic a leziunii renale acute (LRA) si bolii renale cronice
(BRC), pe care se vor baza epurarea extracorporala si substitu-
tia renalad - hemodializa, hemofiltrarea, transplantul renal, prin
cit si dupa transplantul renal. Totodata, nefrologii pediatri sunt
implicati In tratamentul sepsisului grav, socului septic in vede-
rea instalarii LRA, care se dezvolta paralel cu celelalte disfunctii
organice, prin instalarea unei terapii profilactive care urmares-
te corectarea cat mai rapida a starilor etiopatogenice, capabile
sa produca injurii renale.

In diagnosticul patologiilor renale (malformatii renouri-
nare, sindromul Alport, maladii chistice renale, nefrolitiaza
etc.) are loc colaborarea interdisciplinara cu medicii urologi,
neonatologi, geneticieni etc. Este demonstrat cd pacientii cu
BRC beneficiaza de cooperarea interdisciplinard a medicilor
pediatri, cardiologi, neurologi, psihologi, dietologi, asistentilor
sociali, dar si medici chirurgi urologici, chirurgi de transplant,
imunologi de transplant, gastroenterologi, care asigura paralel
diagnosticul si tratamentul pacientilor cu BRC.

Descoperiri notorii internationale

Analiza aprofundata a bolilor renale la copii a fost rezulta-
tul studiilor clinice efectuate pe parcursul a 130 de ani (1820 si
1950). In aceasti perioads, comunitatea stiintifici pediatrici a
efectuat cercetari cu referire la definirea unor tulburari glome-
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Introduction

Pediatric nephrology covers all the child’s reno-urinary
disorders, offering competent diagnostic approaches and
treatments for the entire range of acute and chronic patholo-
gies of the child from newborn to 18 years.

Also, pediatric nephrologists establish criteria for diag-
nosis of acute renal injury (AKI) and chronic kidney disease
(CKD). Important tools for extracorporeal cleansing and renal
replacement - hemodialysis, hemofiltration, kidney transplan-
tation. At the same time, pediatric nephrologists are involved
in treating severe sepsis, septic shock in the installation of
AKI which evolves in parallel with other organic dysfunctions.
They are carrying out prophylactic care therapies, in scope to
prevent development of kidney injuries.

In the diagnosis of renal pathologies like: renourinary
malformations, Alport syndrome, renal cystic diseases, neph-
rolithiasis, there is an interdisciplinary collaboration with
urologists, neonatologists, geneticist. It is fact that patients
with CKD require multidisciplinary approach by a team of di-
eticians, social workers, urologists, also transplant surgeons,
transplant immunologists, gastroenterologists.

Notorious international discoveries

A deep analysis of kidney disease in children was carried
out through a lot of clinical trials conducted over 130 years
(between 1820 and 1950). During this period, the pediatric
scientific community conducted researches to define glomer-
ular disorders, to study hydro saline metabolism,to discover
the role of acid-base balance and the pathophysiology of dis-
orders in rickets [1].

In the late 19th and early 20th centuries, a number of sci-
entists in this field from Germany and the United States, stud-
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rulare, ale metabolismul hidrosalin, rolului echilibrului acido-
bazic, precum si patofiziologia tulburdrilor in rahitism etc. [1].

La sfarsitul secolului al XIX-lea si Inceputul secolului XX-lea,
un sir de savanti in domeniu, din Germania si Statele Unite, au
studiat fenomenele fizologice si patologice renale la nou-nas-
cuti, evaluand date despre compozitia urinei, excretia de volum
a urinei, si ca urmare, au raportat o tulburare specifica, ca ne-
fropatia de urati [2].

O istorie a disciplinei ar fi incompleta fara o discutie despre
rolul unor subspecialitati, care ar fi putut fi de origine greaca
(Nephros) sau latina (Ren). Este dovedit ca termenul nefrolo-
gie pediatrica deriva atat din etimologia greac3, cit si din cea
lating, si prima data a fost raportat intr-o carte de o valoare
deosebita intitulata ,Probleme curente in nefrologia pediatrica”,
avand ca autori un grup de nefrologi (Pierre Royer, Rene, Habib
si Henri Mathiew).

in anul 1966, domeniul Nefrologiei Pediatrice a fost marcat
de sase descoperiri fundamentale stiintifice, privind rinichiul,
functia si afectiunile lui. Aceste progrese au fost atat de esentia-
le incat, ulterior, nefrologia pediatrica nu a mai fost considerata
ca parte componenta a nici unei alte discipline. Aceste descope-
ririi au fost fundamentale in timp ca:

= utilizarea hormonilor adrenocorticotropi (ACTH) si a

glucocorticoizilor, pentru tratamentul sindromului ne-
frotic idiopatic (SNI) la copii;

= biopsia renala percutanata la copii a permis nu numai de

a stabili clasificarea tulburarilor glomerulare, dar si va-
riantele histologice ale sindromului nefrotic (SN);

= s-a demonstrat rolul starilor imunologice in elucidarea si

definitivarea originii si mecanismului leziunilor glome-
rulare;

= copiii aflati In stadiul terminal al BRC au inceput sa bene-

ficieze de terapia de substitutie prin dializ3;

= utilizarea alogrefelor renale pentru realizarea transplan-

tului renal la copii;

= cercetdrile arata ca hipertensiunea arteriala in copilarie

in mare parte (80%) sunt complicatiile bolii renale [3].

Tratamentul cu corticoizi in medicatia SNI a inceput 1n anii
50 ai sec. XX. In 1956, medicul Gavin Arneil a raportat utilizarea
cu succes a prednisolonului in tratamentul SNI pe un lot de 4
copii, in doza de 60 mg/m?/zi. Ca rezultat, mortalitatea in SNI la
copil s-aredus de la 67% in era presulfanilamidelor la 9% in re-
zultatul utilizarii prednisolonului (1956-1960), prin reducerea
complicatiilor infectioase, In special peritonita [4].

La sfarsitul anilor ,50 si inceputul anilor ,60, evaluarea
histopatologica a tesutului renal, obtinut prin biopsie renala
percutanata, a devenit un instrument diagnostic important, in
special, cu introducerea cercetarilor imuno-fluorescente si mi-
croscopiei electronice, care a permis identificarea clinico-pato-
logica a mai multor afectiuni renale, inclusiv glomerulonefrita
membranoproliferativa [5], nefropatia IgA (boala Berger) [6] si
nefropatia membranoasa [7].

Domeniile de cercetare a nefrologiei pediatrice pana la sfar-
situl anilor,70, au inclus cateva directii: (1) micropunctura re-
nala si microperfuzie; (2) anatomia, fiziologia, biochimia si bi-
ologia celulara a dezvoltdrii renale; (3) retardul cresterii si sta-
tutul nutritional la copiii cu boala renala; (4) tulburarile acido-
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ied renal physiological and pathological events in newborns,
evaluating data about urine composition, urine volume excre-
tion, and as therefore, they reported a specific disorder, such
as urate nephropathy [2].

A history of the discipline would be incomplete without a
discussion about the origin of this field, it origins from Greek
(Nephros) or Latin (Ren). It is proven that the term pediatric
nephrology derives from both Greek and Latin etymology, and
was first reported in a book of great value entitled “Current
Problems in Pediatric Nephrology”, authored by a group of ne-
phrologists (Pierre Royer, Rene, Habib and Henri Mathiew).

In 1966, the field of Pediatric Nephrology was marked by
six fundamental scientific discoveries regarding the kidney, its
function and its diseases. These advances were so essential
that, subsequently, pediatric nephrology was no longer consi-
dered a component of any other discipline. These discoveries
have been fundamental over time. Those are:

= use of adrenocorticotrope hormones (ACTH) and gluco-

corticoids for the treatment of idiopathic nephrotic syn-
drome (INS) in children;

= percutaneous renal biopsy in children allowed not only

to establish the classification of glomerular disorders,
but also to inentify histological variants of nephrotic syn-
drome (NS);

= the role of immunological conditions in elucidating and

finalizing the origin and mechanism of glomerular lesi-
ons has been demonstrated;

= children in the terminal stage of CKD began to benefit of

dialysis replacement therapy;

= the use of kidney allografts for kidney transplantation in

children;

= research shows that hypertension in childhood is largely

(80%) complications of kidney disease [3].

Corticosteroid treatment in NS as medication began in the
1950s. XX century. In 1956, Gavin Arneil reported the use of
prednisolone in the treatment of NS in a group of 4 children
with a dose of 60 mg/m?/day. As a result, mortality in INS in
children got reduced from 67% in the presulfanylamide era
to 9% as a result of the use of prednisolone (1956-1960) by
reducing infectious complications, in special peritonitis [4].

In the late 1950s and early 1960s, histopathological eva-
luation of renal tissue obtained by percutaneous renal biopsy
became an important diagnostic tool, especially with the in-
troduction of immuno-fluorescent research and electron mi-
croscopy, which allowed the clinico-pathological identificati-
on of several kidney diseases, including membranoproliferati-
ve glomerulonephritis [5], [gA nephropathy (Berger’s disease)
[6] and membranous nephropathy [7].

The productive research directions in pediatric nephrolo-
gy which were followed until the end of the ,70s, included: (1)
renal micropuncture and microperfusion; (2) anatomy, phy-
siology, biochemistry and cell biology of renal development;
(3) growth retardation and nutritional status in children with
kidney disease; (4) acid-base disorders inherited in children;
(5) glomerulonephritis and glomerular lesion mechanisms;
(6) the impact of vesicoureteral reflux and reflux nephropathy;
(7) clinical features and immunology of nephrotic syndrome;
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bazice mostenite la copii; (5) glomerulonefrita si mecanismele
de leziune glomerulara; (6) impactul refluxului vezicoureteral
si nefropatia de reflux; (7) caracteristicile clinice si imunologia
sindromului nefrotic; (8) cauzele, patogenia si tratamentul sin-
dromului hemolitic uremic; (9) epidemiologia, caracteristicile
clinice si patogenia glomerulonefritei acute poststeptococice si
alte cauze post-infectioase; (10) afectiuni tubulare renale mos-
tenite; (11) osteodistrofia renald; (12) biologia, imunologia si
caracteristicile clinice ale transplantului renal; (13) tehnici si
cinetica de dializa [8].

Numeroase afectiuni renale specifice vasrtei copilariei, de
asemenea au constiuit o directie de cercetare precum: sindro-
mul hemolitic uremic (SHU), purpura Henoch-Schonlein, cisti-
noza, sindromul Lowe, sindromul nefrotic cu leziuni minime,
sindromul nefrotic congenital, glomerulonefrita acuta post-in-
fectioasa si valvele uretrale posterioare.

Terenul de explorare a fost extins si a cuprins si alte domenii
majore ca: hipertensiunea arteriald a copilului, osteodistrofia
renald, afectiunile chistice si displazia renala, hipoplazia, age-
neza, cat si tromboza venei renale la nou-nascuti [9].

Progrese semnificative au fost realizate si in elucidarea unor
mecanisme patofiziologice importante: a fost demonstrat rolul
toxinelor produse de Escherichia coli 1057:H7 si alte tulpini de
E. coli In etiopatogenia sindromului hemolitico-uremic (SHU)
[10].

De la inceputul anilor 1980, cercetarile in nefrologia pedi-
atrica au realizat o evolutie de la studii descriptive la abordari
biochimice, biologice moleculare si biologice celulare [11].

n 1976, relativ in scurt timp dupa implementarea dializei
peritoneale ambulatorii cronice, a fost demonstrat ca aceasta
modalitate de terapie ar avea o valoare majora la copii, fiind uti-
lizata pe scara larga la copii inca din 1980 [12].

Dupa perioada anilor 1990, studiile in nefrologia pediatrica
au fost orientate spre stabilirea ontogenenezei sistemului reni-
na-angiotensina si aldosteron, dezvoltarea sistemului vascular
renal, mecanismele de recuperare a celulelor in urma leziuni-
lor hipoxice, factorii de transcriptie importanti In apoptoza si
diferentierea celulelor renale, cat si studiul anomaliilor genice
intr-o varietate de afectiuni renale ereditare, incluzand sindro-
mul Bartter, sindromul Liddle, cistinoza, pseudohipoaldostero-
nismul, boala polichistica renala si alte afectiuni. Rolul meca-
nismelor moleculare au fost recunoscute drept fundamentale
pentru injuria glomerulara [13].

Progresele inregistrate in farmacologie si descoperirea
unor remedii medicamentoase au furnizat tratament eficient in
rejetul acut renal, retardul fizic, hipertensiunea arteriala, sin-
dromul hemolitic-uremic atipic etc.

Contributii autohtone

Un aport in stabilirea nefrologiei pediatrice autohtone a
fost adus de Rusnac T, in studiul ,, Tulburdri ale metabolismului
vitaminei D si ale metabolismului fosfor-calciu la copii cu boli
renale cronice”, realizat in 1984, Studiul dat a demonstrat rolul
major al rinichiului in homeostazia osoasa si mineralg, prin re-
glarea metabolismului calciului, fosforului, hormonului para-
tiroidian (PTH), factorului de crestere fibroblast-23 (FGF-23)
si calcitriolului (1,25 dihidroxivitamina D3, 1,25 (OH) 2D3) la
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(8) causes, pathogenesis and treatment of hemolytic uremic
syndrome(HUS); (9) epidemiology, clinical features and patho-
genesis of acute poststeptococcal glomerulonephritis and other
post-infectious causes; (10) inherited renal tubular diseases;
(11) renal osteodystrophy; (12) biology, immunology and clini-
cal features of kidney transplantation; (13) dialysis techniques
and kinetics [8, 9].

Significant progress has also been made in elucidating
important pathophysiological mechanisms: the role of toxins
produced by Escherichia coli 1057:H7 and other E. coli strains
in the etiopathogenesis of HUS has been demonstrated [10].

Since the early 1980s, researches in pediatric nephrology
has evolved from descriptive studies to biochemical, molecu-
lar biological, and cellular biological approaches [11].

In 1976, relatively shortly after the implementation of
chronic ambulatory peritoneal dialysis, it was demonstrated
that this mode of therapy would have a major value in chil-
dren, being widely used in children since 1980 [12].

After the 1990s, studies in pediatric nephrology were ai-
med to establish the ontogenesis of the renin-angiotensin and
aldosterone system, the development of the renal vascular
system, the mechanisms of cell recovery from the result of hy-
poxic lesions, important transcription factors in apoptosis and
renal cell differentiation and abnormal study. genes in a varie-
ty of hereditary kidney diseases, including Bartter syndrome,
Liddle syndrome, cystinosis, pseudohypoaldosteronism, po-
lycystic kidney disease and other conditions. The role of mo-
lecular mechanisms have been recognized as fundamental to
glomerular injury [13].

Advances in pharmacology and the discovery of medicinal
remedies have provided effective treatment in acute renal re-
jection, physical retardation, hypertension, atypical HUS etc.

Native contributions

Professor Rusnac Tudor’s research has clearly made a spe-
cial impact on the development of local pediatric nephrology.
His remarkable contribution to the foundation of pediatric ne-
phrology was particularly noted by the study “Metabolism of
vitamin D and phosphorus-calcium disorders in children with
chronic kidney disease” and “Cellular mechanisms of action and
therapeutic efficacy of calcitriol in children with chronic kid-
ney disease” made in (1984, 1992). These studies have given
further support to the major role of the kidney in bone and
mineral homeostasis by regulating the metabolism of calcium,
phosphorus, parathyroid hormone (PTH), growth factor fibro-
blast-23 (FGF-23) and calcitriol (1,25 dihydroxyvitamin D3,
1,25 (OH) 2D3) in patients with CKD by administration of acti-
ve metabolites - calcitriols [14].

Another scientific direction was the result of the study pre-
sented in the doctoral thesis conducted in 1997 by Ms. Dumitras
Svetlana on “Pyelonephritis in children: risk factors, evolutionary
features and treatment” under the leadership of professor Rus-
nac T. For the first time in the Republic Moldova was conducted
a study of the role of the spectrum of leukocyte antigens in the
HLA system in children with pyelonephritis, which highlighted
the HLA antigen A10 as a characteristic regional risk factor for
families with pyelonephritis. This study reveals that children
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pacientii cu BRC prin administrarea metabolitilor activi - cal-
citrioli [14].

O altd directie stiintifica a fost rezultatul studiului expus
in teza de doctor in stiinte medicale, realizat in anul 1997 de
Dumitras Svetlana la tema , Pielonefrita la copii: factorii de risc,
particularitdtile evolutiei si tratamentul”, sub conducerea profe-
sorului universitar Rusnac T. In premiers, in Republica Moldo-
va, a fost efectuat studiul cu referire la rolul spectrului antige-
nilor leucocitari ai sistemului HLA la copii cu pielonefrit3, care
a permis de a evidentia antigenul HLA A, ca factor de risc regi-
onal caracteristic pentru familiile cu pielonefrita. Studiul releva
ca copii nascuti de la mame cu pielonefrita cronica, constituie
un grup de risc major in dezvoltarea patologiei nefrourinare,
si necesitd ca regula o examinarea in timp uronefrologica [15].

Studiul Dnei Zaicova Natalia cu tema ,Rolul factorilor de risc
in cronicizarea pielonefritei la copii, diagnostic si tratament” a
fost realizat in anul 2005, sub conducerea profesorului uni-
versitar Rusnac T. in care a fost demonstrat rolul metabolis-
mului enzimelor lizozomale, a elastazei, pseudocolinesterazei,
y-glutamiltransferazei In mecanismele patofiziologice a pro-
cesului inflamator si la etapele precoce ale nefrosclerozei, cat
si disfunctiilor tubulare la pacientii cu pielonefrite cronice. Ca
rezultat al studiului au fost elaborate criteriile de diagnostic
precoce a formelor latente, cat si a stadiilor incipiente de cro-
nicizare a pielonefritei la copil, a fost elaborat un algoritm de
diagnosticare timpurie si de medicatie etapizata a pacientilor
cu pielonefrite [16].

Un aport major in dezvoltarea nefrologiei pediatrice au-
tohtone au fost studiile aprofundate a Dnei Rotaru Valentina
cu tema , Incidenta, diagnosticul precoce si managementul tra-
tamentului malformatiilor renourinare la copii”, sustinuta in
2016, sub indrumarea profesorului Stratulat P.

in studiul dat, in premiera, s-a stabilit incidenta si structura
morbiditatii prin anomalii nefro-urinare diagnosticate ante-
natal si postnatal, prin utilizarea tehnicilor contemporane de
diagnostic, orientate spre stabilirea modalitatilor terapeutice,
care tin de perfectionarea si optimizarea acordarii asistentei
medicale diferentiate pacientilor cu malformatii congenitale
reno-urinare. in rezultatul studiului complex s-a reusit com-
pletarea unor protocoale avizate de diagnostic prenatal si neo-
natal al malformatiilor reno-urinare, in dependenta de asocie-
rea sau nu a infectiei. Aceasta a permis elaborarea si imple-
mentarea cu succes a unui sistem eficient de monitorizare in
timp a patologiei nefrourinare la scara nationala [17].

O alta directie de cercetare, a fost efectuata de dr. hab. st.
med. Ciuntu Angela in anul 2017 sub conducerea profesorului
universitar Revenco N. la tema ,Glomerulonefrita primard la
copii: mecanisme etiopatogenice, clinica, prognostic”. Studiul
dat a elucidat mecanismele etiopatogenice prin estimarea
particularitatilor fiziopatologice, clinico-evolutive, de pro-
gresare a diferitor variante ale glomerulonefritei (GN) pentru
optimizarea diagnosticului clinic, prognosticului si elaborarea
algoritmelor diferentiate de diagnostic, tratament, profilaxie,
reducerea recidivelor si riscului dezvoltarii BRC. Directiile noi
de cercetare in stiinta si practica obtinute in cadrul studiu-
lui dat au constat in abordarea aspectelor patogenice ale GN,
prin aprecierea nivelurilor serice si urinare ale moleculelor
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born to mothers with chronic pyelonephritis are a major risk
group in the development of nephrourinary pathology, and
usually require a uronephrological examination in time [15].

Ms. Zaicova Natalia’s research on ,The role of risk factors
in chronic pyelonephritis in children, diagnosis and treatment”
was conducted in 2005 under the leadership of professor Rus-
nac T. which demonstrated the role of lysosomal metabolism,
elastase, pseudocholinesterase, y -glutamyltransferase in the
pathophysiological mechanisms of the inflammatory process
and in the early stages of nephrosclerosis, as well as tubular
dysfunctions in patients with chronic pyelonephritis. As a re-
sult of the study, the criteria for early diagnosis of latent for-
ms and the early stages of chronic pyelonephritis in children
were developed, also an algorithm for early diagnosis and sta-
ged medication of patients with pyelonephritis was developed
[16].

No less important for the development of local pediatric
nephrology was the studies of Ms. Rotaru Valentina with the
topic ,Incidence, early diagnosis and management of treatment
of renal malformations in children” supported in 2016 un-
der the guidance of professor Stratulat P. In she’s first study
was established the incidence and the structure of morbidity
through nephro-urinary abnormalities diagnosed antenatal
and postnatal by using contemporary diagnostic techniques,
aimed to figure out therapeutic modalities related to impro-
ving and optimizing the provision of differentiated care to pa-
tients with congenital reno-urinary malformations. As a result
of this complex study, it was possible to complete approved
protocols for prenatal and neonatal diagnosis of reno-urina-
ry malformations depending on the association or not of the
infection. This has allowed the successful development and
implementation of an efficient system for timely monitoring
of nephrourinary pathology on a national scale [17].

Another direction of research was performed by PhD Ciun-
tu Angela under the leadership of professor Revenco Ninel
on the topic “Primary glomerulonephritis in children: etiopa-
thogenic mechanisms, clinic, prognosis” (2017). This study
elucidated the etiopathogenic mechanisms by estimating the
pathophysiological, clinical-evolutionary peculiarities of pro-
gression of different variants of glomerulonephritis (GN) to
optimize clinical diagnosis, prognosis and development of di-
fferentiated algorithms for diagnosis, treatment, prophylaxis,
reduction of recurrences and developmental risk of CKD. The
new directions of research in science and practice obtained
in this study were to address the pathogenic aspects of GN by
assessing serum and urinary levels of cell signaling molecu-
les, growth factors, oxidant system, antioxidant, nitric oxide,
arginase, proteolytic enzymes, plasma, lysosomal, glutathione
cycle enzymes, assessment of the role of early noninvasive bi-
omarkers of renal fibrosis, tubulointerstitial injury, endotheli-
al dysfunction, immune response in children with glomerulo-
nephritis [18].

Opportunities, challenges, perspectives

Recent studies have shown that kidney disease is one of
the major causes, around the world, of increasing morbidity,
mortality, and it one of the important major risk factors for
cardiovascular disease. Congenital reno-urinary abnormaliti-
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de semnalizare celulara, factorilor de crestere, sistemului oxi-
dant, antioxidant, oxidului nitric, arginazei, enzimelor prote-
olitice, plasmatice, lizozomale, enzimelor ciclului glutationic,
aprecierea rolului biomarkerilor noninvazivi precoce ai fibro-
zei renale, injuriei tubulointerstitiale, disfunctiei endoteliale,
raspunsului imun la copii cu glomerulonefrita [18].

Oportunitati, provocari, perspective

Studiile recente ne demonstraza ca patologia renala repre-
zinta o cauza majora la nivel global, prin cresterea morbidita-
tii, mortalitatii, constituind un factor de risc major de maladii
cardiovasculare. Anomaliile congenitale reno-urinare prezin-
ta una din cele mai frecvente cauze a stadiului terminal a BRC,
necesitand terapie de substitutie deja din copilarie. Malforma-
tiile reno-urinare la copii sunt responsabile in 34%-59% din
BRC [19].

Progrese notabile au fost inregistrate prin utilizarea ima-
gisticii prenatale si, anume, RMN prin rezonanta magnetica
fetala si Doppler color. Tipizarea proteomica a urinei si eva-
luarea lichidului amniotic au permis de a stabili biomarkerii
prognostici 1n leziunile renale prenatale. Unele malformatii
reno-urinare necesita utilizarea tehnicilor laparoscopice si
robotice pentru corectia acestora [19]. Recent, au fost inregis-
trate tentative de efectuare a interventiei fetale in obstructia
tractului urinar inferior [20].

Implicatiile genetice joaca un rol important in etiologia
malformatiilor congenitale reno urinare, un istoric familial
specific, fiind demonstrat in cca 10-50% din totalul copiilor
afectati [21]. Printre genele specifice, in special cu anomaliile
reno-urinare se numara gena PAX2, care este asociata si cu sin-
dromul colobomului renal, gena HNF1B, care este implicata in
sindromul de deletie 17q12 si sindromul diabetului cu debut
la maturitate al tanarului MODY 5. Aceste doua gene joaca un
rol critic in formarea rinichilor, tractului urinar, altor tesuturi
si organe in timpul dezvoltirii embrionare. in prezent, HNF1b
si PAX2 sunt genele primordial examinate pentru mutatii la
pacientii cu anomalii reno-urinare [22].

Un rol important in practica nefrologiei pediatrice o con-
stituie infectia de tract urinar (ITU), care ocupa locul trei in
morbiditatea generald. Incidenta ITU constituie 5-25% la su-
garii febrili, iar recurenta dupa prima ITU este de 12-50%.
Frecvent, ITU se asociazd (15-50%) cu refluxul vezico ureteral
primar (RVUP), iar nefropatia de reflux (cicatrice renale) re-
prezinta o posibila cauza a hipertensiunii arteriale n copilarie
sia BRC [23].

Un avantaj semnificativ al imagisticii prin rezonanta mag-
neticd, spre deosebire de scintigrafia renala cu acid dimercap-
tosuccinic consta in delimitarea zonei de inflamatie de zona
de cicatrizare [24]. In ultimele decenii, sistemele de suprave-
ghere europene raporteaza o situatie alarmanta in legatura cu
cresterea procentului de tulpini E. coli producatoare de beta-
lactamaze cu spectru extins (BLSE) [25].

Au fost propuse spre utilizare antibioticele eficiente in tra-
tamentul ITU, cauzate de organisme producatoare de beta-lac-
tamaza ca: aminoglicozidele, fluroquinolonele, piperacillinele
/ tazobactamul (Tazocin, Zosyn) si carbapenemile [25].

Totodata, sunt necesare studii randomizate, controlate pla-
cebo, pentru a elucida In continuare eficacitatea clinica a aces-
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es are one of the most common causes of end-stage renal di-
seases requiring replacement therapy in childhood. Reno-uri-
nary malformations in children are responsible of 34%-59%
from CKD causes [19].

Notable advances have been made in the use of prenatal
imaging, namely fetal magnetic resonance (MRI) and color Dop-
pler. Proteomic typing of urine and evaluation of amniotic fluid
allowed to establish prognostic biomarkers in prenatal renal le-
sions. Some reno-urinary malformations require the use of lapa-
roscopic and robotic techniques to correct them [19]. Attempts
have recently been made to perform fetal intervention in lower
urinary tract obstruction [20].

Genetic implications play an important role in the etiolo-
gy of congenital renal urinary malformations, a specific fami-
ly history was demonstrated in about 10-50% of all affected
children [21]. Specific genes, especially in reno-urinary abnor-
malities, include the PAX2 gene, which is also associated with
renal coloboma syndrome, the HNF1B gene, which is involved
in deletion syndrome 17q12, and the early-onset diabetes syn-
drome of the young MODY 5. These two genes play a critical
role in the formation of the kidney, urinary tract and other
tissues and organs during embryonic development. Currently,
HNF1b and PAX2 are the genes primarily examined for mutati-
ons in patients with reno-urinary abnormalities [22].

A primordial role in the practice of pediatric nephrology
has the urinary tract infection (UTI), which ranks third in gene-
ral morbidity. The incidence of UTI is 5-25% in febrile infants,
and the recurrence after the first UTI is 12-50%. Frequently,
UTl is associated (15-50%) with primary vesicoureteral reflux
(PVUR), and reflux nephropathy (renal scarring) is a possible
cause of childhood hypertension and CKD [23].

A significant advantage of magnetic resonance imaging as
opposed to renal scintigraphy with dimercaptosuccinic acid is
the delimitation of the area of inflammation from the area of
scarring [24]. In recent decades, European surveillance syste-
ms have reported an alarming situation in relation to the in-
crease in the percentage of broad-spectrum beta-lactamase-
producing E. coli (BLSE) strains [25]. Effective antibiotics in
the treatment of beta-lactamase-producing organisms UTIs,
such as aminoglycosides, fluroquinolones, piperacillins / taz-
obactam (Tazocin, Zosyn) and carbapenems have been propo-
sed for use [25].

At the same time, randomized, placebo-controlled studies
are needed to further elucidate the clinical efficacity of these
remedies in the treatment of UTI in children caused by broad-
spectrum beta-lactamase-producing organisms.

Diagnosis and treatment of steroid-resistant nephrotic
syndrome (SRNS) is a major challenge due to etiological fac-
tors, pathophysiological mechanisms, as well as lack of remis-
sion to immunosuppressive treatment, severe complications,
and development of CKD in the terminal stage and recurrence
after kidney transplantation [26].

Recent published studies have shown feasible correlati-
ons between mutations in the NUP160 gene, which encodes a
protein component of the nucleoporin of the 160 kD nuclear
pore complex and SRNS. Mutations in this gene have not been
previously associated with SRNS. Mutations in multiple MHC
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tor remedii in tratamentul ITU la copii, cauzate de organisme
producatoare de beta-lactamaza cu spectru extins. Actualmen-
te, ramane actuala necesitatea producerii antibioticilor de tip
nou, care ar fi mai eficace in ITU, cauzata de microorganismele
rezistente.

Diagnosticul si tratamentul sindromul nefrotic steroid-re-
zistent (SNSR) reprezinta o provocare majora datorita factori-
lor etiologici, a mecanismelor patofiziologice, cat si lipsei re-
misiunii la tratamentul imunosupresiv, complicatiilor severe,
cat si dezvoltarea BRC in stadiul final si reaparitia dupa trans-
plantul renal [26].

Studii recente publicate au demonstrat corelatii fezabi-
le Intre mutatiile genei NUP160, care codificd o componenta
proteica a nucleoporinei complexului de pori nucleari 160 kD
si SNSR. Mutatiile acestei gene nu au fost asociate anterior cu
SNSR. Au fost indentificate mutatii In multiple molecule de
MHC clasa II, cum ar fi HLA-DQA1 si HLA-DQB1 la copii cu sin-
dromul nefrotic steroid sensibil (SNSS), care au fost identifica-
te drept factori de risc in SNSS, mentionand, astfel rolul central
al imunitatii adaptive in patogenia SNSS [28].

Studiile recente au raportat inducerea remisiunii in SNSR
folosind pulsuri de metilprednisolona concomitent cu imuno-
supresoare sau metilprednisolon ca monoterapie. Combinatia
de steroizi si inhibitorii calcineurinei s-a dovedit eficienta in
tratamentul SNSR conform ghidului KDIGO [27].

Pacientii cu SNSR multirezistent la agentii medicamen-
tosi enumerati - steroizi, inhibitorii de calcineurina si mofe-
til micofenolat (MMF) - reprezintd o provocare mare pentru
nefrologii pediatri. Anticorpii monoclonali Anti-CD20 au fost
utilizati in calitate de tratament la acesti pacientii [29]. Studii
recente au recomandat utilizarea medicamentelor care inhiba
axa renind-angiotensina in tratamentul copiiilor cu SNSR [30].

Studiile releva la rolul, celulele stem mezenchimale (MSC),
cunoscute prin efectele lor imunomodulatoare si antiinflama-
torii, considerate drept agenti terapeutici potentiali in trata-
mentul maladiilor imunne, inclusiv sindromul nefrotic [31]. O
directie de studiu promitatoare este utilizarea retinoizilor in
restabilirea structurii podocitelor, prin faptul ca reduc prote-
inuria [32]. O altd interventie inovativa raportata de curand
este initierea timpurie a suplimentdrii CoQ10 pentru a reduce
proteinuria si a reduce progresia bolii In SNSR monogenic le-
gat de deficienta primara de CoQ10 [33].

BRC reprezinta o problema de sanatate publica, datorita
cresterii morbiditatii, mortalitatii, maladiilor cardiovasculare,
dereglarilor neurocognitive si reducerea calitatii vetii, fiind o
provocare iminenta in domeniul sanatatii publice. Manage-
mentul BRC la sugari si la varsta copilariei timpurie constituie
una dintre cele mai mari provocari pentru nefrologul-pedia-
tru. In pofida unui management optim, majoritatea pacien-
tilor necesita in final hemodializa si transplant renal. Dializa
peritoneala ambulatorie cronica si hemodializa ofera optiuni
temporare. Transplantul renal la sugari si copii mici prezinta
de asemenea dificultati severe. O problema majora constitu-
ie numarul mic de centre specializate unde se poate realiza
transplantul real la copii de varsta frageda [34].

Se contureaza oportunitati de utilizarea metodelor de sec-
ventierea masiva in diagnosticul screening pre- si post-natal
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class II molecules, such as HLA-DQA1 and HLA-DQB1, have
been identified in children with steroid-sensitive nephrotic
syndrome (SSNS) that have been identified as risk factors in
SSNS, citing the central role of adaptative immunity in the pa-
thogenesis of SSNS [28].

The latest studies have reported the induction of remis-
sion in the SRNS using methylprednisolone pulses concomi-
tantly with immunosuppressants or methylprednisolone as
monotherapy. According to KDIGO guideline, the combination
of steroids and calcineurin inhibitors has been shown to be
effective in the treatment of SRNS [27].

Patients with multidrug-resistant NS listed - steroids, cal-
cineurin inhibitors and mycophenolate mofetil (MMF) - are a
major challenge for pediatric nephrologists. Anti-CD20 mono-
clonal antibodies have been used as treatment in these pati-
ents [29]. Recent studies have recommended the use of drugs
that inhibit the renin-angiotensin axis in the treatment of chil-
dren with SRNS [30].

Studies revealed the role of mesenchymal stem cells,
known for their immunomodulatory and anti-inflammato-
ry effects, considered as potential therapeutic agents in the
treatment of immune diseases including nephrotic syndrome
[31]. A promising direction of study is the use of retinoids in
restoring the structure of podocytes, by reducing proteinuria
[32]. Another recently reported innovative intervention is the
early initiation of CoQ10 supplementation to reduce proteinu-
ria and reduce disease progression in monogenic SRNS related
to primary CoQ10 deficiency [33].

CKD is a public health problem, due to increased morbidity,
mortality, cardiovascular disease, neurocognitive disorders,
and reduced quality of life, is an imminent public health chal-
lenge. CKD management in infants and early childhood is one
of the biggest challenges for the pediatric nephrologist. Des-
pite optimal management, most patients eventually require
hemodialysis and kidney transplantation. Chronic outpatient
peritoneal dialysis and hemodialysis offer temporary options.
Kidney transplantation in infants and young children also pre-
sents severe difficulties. A major problem is the small number
of specialized centers where renal transplantation can be per-
formed in young children [34].

Opportunities for the use of mass sequencing methods in
the diagnosis of pre- and postnatal screening for renal-urinary
malformations are emerging. Early detection of patients with
high-risk of development CKD, in combination with the intro-
duction of a secondary prevention focused on maintaining
normal blood pressure, glycemic control, lipids which will
improve the prognosis of patients with CKD. The treatment of
hypertension is of outstanding importance for the prevention
and delay of the progression of CKD, while the reduction of
albuminuria prevents the rate of progression of loss of renal
function in these patients [35].

Despite the achievements of pediatric nephrology in the
Republic of Moldova, future research is needed to consolidate
the realizations in this field. Epidemiological and clinical stu-
dies of CKD for children will open new opportunities to iden-
tify risk factors, establish a prophylactic, appropriate curative
treatment and develop a National Registry for children with
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al anomaliilor reno-urinare. Detectarea precoce a pacientilor
cu BRC cu risc 1nalt, In asociere cu introducerea unei preventii
secundare axate pe mentinerea valorilor tensionale normale,
controlul glicemic, al lipidelor, va ameliora prognosticul paci-
entilor cu BRC. Tratamentul hipertensiunii arteriale este de o
importanta primordiald pentru prevenirea si intarzierea pro-
gresiei BRC, n timp ce reducerea albuminuriei impiedica rata
progresiei pierderii functiei renale la acesti pacienti [35].

In perspectiva, in Republica Moldova, sunt necesare studii
referitor la epidemiologia BRC la copii pentru indentificarea
grupurilor de risc, instituirea unui tratament profilactic si cu-
rativ adecvat, si elaborarea unui registru national. De aseme-
nea, studierea particularitatilor clinico-evolutive ale infectiei
tractului urinar la copii, cu determinarea unor biomarkeri de
nefroscleroza, prognostic va permite ameliorarea diagnosticu-
lui precoce si reducerea complicatiilor prin BRC.

Pandemia generata de virusul SARS-CoV-2 si maladia
COVID-19

Conform studiilor recente, infectia COVID-19 la copii este
mai rar Intalnit3, totodata rapoartele recente au demonstrat
ca toate varstele, inclusiv nou-nascutii si sugarii pot fi infec-
tati. Complicatiile renale la copii sunt raportate doar in cazu-
rile severe si sunt prezentate, in special 1n insuficienta renala
acuta si in contextul insuficientei multiorganice, cauzate de
COVID-19 sau de raspunsul inflamator acut. Pacientii pedi-
atrici cu BRC stadiul 5 care sunt in centrele de hemodializa
(HD) sau dializa peritoneald la domiciliu (PD) prezinta un
risc semnificativ de a prezenta boli infectioase, cum ar fi CO-
VID-19, din cauza compromisului lor a sistemului imunitar si
expunerea lor frecventa la mediul spitalicesc. La randul sau, au
fost elaborate un set de recomandari referitor la prevenirea si
controlul sindromului respirator sever coronavirus 2 (SARS-
CoV-2) si COVID-19 in centrele de hemodializa pediatrica
(HD) si dializa peritoneald la domiciliu (PD). Recomandarile
respective se bazeaza pe caracteristicile epidemiologice ale
virusului SARS-CoV-2 si ale bolii COVID-19, factori de sensibi-
litate si strategii preventive si de control. Aceste recomandari
vor fi actualizate pe masura ce vor fi disponibile noi informatii
cu privire la SARS-CoV-2 si COVID-19 [36]. Lipsesc studii refe-
ritor la afectarea renala la copii cu COVID-19. Mai multe stu-
dii privind complicatiile renale la copiii infectati cu COVID-19
sunt recomandate 1n stadiile initiale ale acestei boli.

Concluzii

Sistematizand datele bibliografice si cele personale con-
chidem ca bolile renale sunt influentate nu numai de factorii
de mediu, dar si de cei genetici. Prin urmare, analiza aspec-
telor genetice prin abordarea genomica, proteomica si me-
tabolomica combinata pot furniza atat informatii suplimen-
tare cu privire la etiologia si mecanismele care stau la baza
evolutiei, malformatiilor reno-urinare, BRC, dar si noi tehnici
de diagnostic precoce si selectarea medicamentelor, perso-
nalizand, astfel terapia [35]. Cei mai promitatori biomarkeri
sunt proteomici, inclusiv transcriptomici, proteomici urinari
si metabolomici, care pot facilita un diagnostic mai precis
si mai precoce al afectiunilor renale [37, 38, 39]. Utilitatea

Nefrologia pediatricd - trecut si perspective

CKD. In the same time studying certain clinical-evolutionary
aspects of the urinary tract infection in children, and deter-
mination of a certain biomarkers of nephrosclerosis, prognos-
tic, will allow early diagnosis and reduction of complications
made by CKD. Epidemiological studies and evolution of diffe-
rent types of AKI for children represents a different directi-
on of research which will contribute to the prevention, early
detection and surveillance of children with AKI. Identificati-
on of genetic malformations in children with NS, especially
those which is resistant to steroids, will allow to get necesary
knowledge about the pathophysiology of NS, which will even-
tually lead to the development of a personalized method of
treatment.

The recent pandemic caused by SARS-CoV-2 and CO-
VID-19 disease

According to recent studies, COVID-19 infection in chil-
dren is less common, while recent reports have shown that all
ages, including newborns and infants, can be infected. Renal
complications in children are reported only in severe cases
and are presented especially in acute renal failure and in the
context of multiorgan failure caused by COVID-19, or the acute
inflammatory response. Pediatric patients with stage 5 CKD
who are in hemodialysis or home peritoneal dialysis centers
have a significant risk of developing infectious diseases, such
as COVID-19, due to their compromised immune system and
their exposure, frequent in the hospital environment. One af-
ter the other, a set of recommendations was developed for the
prevention and control of severe respiratory syndrome coro-
navirus 2 (SARS-CoV-2) and COVID-19 in pediatric hemodialy-
sis and peritoneal dialysis at home centers. Those recommen-
dations are based on the epidemiological characteristics of
SARS-CoV-2 virus and COVID-19 disease, susceptibility factors
and preventive and control strategies. These recommendati-
ons will be updated as new information on SARS-CoV-2 and
COVID-19 becomes available [36]. There are no studies on re-
nal impairment in children with COVID-19. Several studies on
kidney complications in children with COVID-19 infection are
recommended in the early stages of this disease.

Conclusions

Considering the bibliographic and personal data, we con-
clude that kidney diseases are influenced not only by environ-
mental factors, but also by genetic ones. Therefore, the analysis
of genetic aspects through the combined genomic, proteomic
and metabolomic approach can provide both additional infor-
mation on the etiology and mechanisms underlying evolution,
renal-urinary malformations, SRNS, CKD, but also new early
diagnostic techniques and drug selection, customizing thus
therapy [35]. The most promising biomarkers are proteomics,
including transcriptomics, urinary proteomics, and metabolo-
mics, which can facilitate a more accurate and earlier diagnosis
of kidney disease [37, 38, 39]. The usefulness of these biomark-
ers must be validated in longitudinal clinical trials and from
the perspective of the modern pediatric paradigm in terms of
individualized, personalized treatment, which requires a wider
and more varied arsenal of highly accurate paraclinical investi-
gations.
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acestor biomarkeri trebuie validata in studiile clinice longi-
tudinale si din perspectiva paradigmei pediatrice moderne in
ceea ce priveste tratamentul individualizat, personalizat, care
necesita un arsenal mai larg si mai variat de investigatii para-
clinice extrem de precise.
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