STUDII CAZUISTICE

MODIFICARI HEMATOLOGICE LA PACIENTII
CU TRISOMIE 21

Raluca Maria Vlad!, Paula Grigorescu Sido?, Simona Bucerzan?,
Camelia Al-Khzouz?, Toana Nascu?, Eugen Pascal Ciofu!

!Clinica Pediatrie, Spitalul Clinic de Urgenta pentru Copii ,, Grigore Alexandrescu “,
Universitatea de Medicina si Farmacie ,, Carol Davila*, Bucuresti
2Compartimentul Genetica Medicala, Spitalul Clinic de Urgenta pentru Copii,
Universitatea de Medicina si Farmacie ,, luliu Hatieganu *, Cluj-Napoca

REZUMAT

Obiective. Pacientii cu trisomie 21 au risc crescut de anomalii hematologice. Studiul si-a propus evaluarea
caracteristicilor hematologice ale acestor pacienti si corelarea lor cu modificarile citogenetice.

Material si metoda. Am efectuat un studiu observational pe 136 pacienti cu trisomie 21 evaluati hematologic.
Rezultatele individuale au fost interpretate in functie de valorile normale pentru varsta si au fost prelucrate
statistic pe grupe de varsta si in functie de modificarile citogenetice constatate.

Rezultate. In 91,2% dintre cazuri s-a stabilit diagnosticul de trisomie 21 omogena. 58,08% au prezentat cel
putin o anomalie hematologica. 8,82% si 2,2% au asociat cate 2, respectiv 3 anomalii. Nu s-au evidentiat
diferente intre parametrii hematologici ai pacientilor cu trisomie 21 omogena si cei cu mozaicism sau combinatii
de anomalii. 16,91% au prezentat o forma de anemie: macrocitara si feripriva in procente egale (5,14%). S-a
constatat tendinta la valori mai scazute ale leucocitelor pentru toate varstele. Pacientii au asociat trombocitopenie
si trombocitoza cu aceeasi frecventa (3,67%). 1,47% au dezvoltat leucemie acuta.

Concluzii. 58% dintre pacientii de toate varstele si 100% dintre nou-nascutii cu trisomie 21 au prezentat cel
putin o anomalie hematologica. Cele mai frecvente anomalii hematologice constatate au fost leucopenia
(17,61%), anemia (16,91%) si macrocitoza (16,91%). Nu au existat diferente ale parametrilor hematologici in

functie de modificarile citogenetice.

INTRODUCERE

Trisomia 21 este cea mai frecventa cromozomo-
patie autozomala.

Inca din perioada neonatald, acesti copii pot
prezenta anomalii hematologice. Cele mai frecvente
sunt: neutrofilia, trombocitopenia §i policitemia
pana la 80%, 66%, respectiv 34% (1;2). Adesea
nou-ndscutii prezinta parametri hematologici nu-
meric normali, dar cu modificari celulare displazice
(3). Boala mieloproliferativa tranzitorie este o
entitate unica nou-nascutului cu trisomie 21 (3,4),
cu incidenta intre 3-6% (2,5) si 10% (6,7); 13-30%
evolueaza catre leucemie acutd megacariocitica
(1,3,8).

Cuvinte cheie: trisomia 21, modificari hematologice

Pe parcursul vietii, pacientii cu trisomie 21 pre-
zintd un risc de 12 ori mai mare de leucemie acuta
limfoblastica intre 5 si 30 ani si de pana la 40 ori
mai mare sub 5 ani; riscul de leucemie mieloida
acuta sub 5 ani este de 150 ori mai mare (3). Inci-
denta globala a leucemiei acute asociate trisomiei
21 este 1% (7).

Alte anomalii hematologice in primul an de
viata sunt: valori crescute ale volumului eritrocitar
mediu (VEM) intre 9 si 12 luni, numar scazut al
leucocitelor si trombocitoza intre 6 saptamani §i un
an. Exista studii in literatura care descriu parametri
hematologici normali (9,10). intre 2 si 15 ani ma-
crocitoza este frecventd (11). Prevalenta anemiei
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feriprive este similard cu a copiilor cu cariotip
normal (12).

Deoarece in literatura autohtona lipsesc studiile
in acest sens, ne-am propus sa evaluam tabloul he-
matologic al pacientilor cu trisomie 21, in corelatie
cu modificarile citogenetice.

MATERIAL S| METODA

Am efectuatunstudiuobservational, retrospectiv,
in care au fost inclusi 136 pacienti cu trisomie 21
aflati In evidenta a doua clinici universitare: 126
din Compartimentul Genetica al Spitalului Clinic
de Urgenta pentru Copii, Cluj-Napoca, si 10 din
Clinica Pediatrie a Spitalului Clinic de Urgenta
pentru Copii ,,Grigore Alexandrescu®, Bucuresti.

Diagnosticul de trisomie 21 a fost suspicionat pe
criterii clinice si a fost confirmat prin examen
citogenetic (cariotip bandat).

Pentru fiecare pacient s-au evaluat parametrii
hematologici (numar de hematii, hemoglobina, in-
dici eritrocitari, numar de leucocite si trombocite)
folosind analizorul automat de hematologie
Quintus. Acesti parametri au fost comparati cu va-
lorile standard pentru varstd. S-a evaluat existenta
corelatiilor intre modificarile citogenetice si para-
metrii hematologici. Pentru o parte dintre pacienti
s-a dozat acidul folic seric (n = 12); s-au considerat
valori normale intre 4,6 si 18,7 ng/ml.

Datele au fost prelucrate statistic pe grupe de
varsta siin functie de tipul de modificari citogenetice
constatate, in Microsoft Excel si SPSS. S-a utilizat
testul chi-patrat pentru comparatii statistice, consi-
derandu-se valori semnificative pentru p < 0,05.

REZULTATE

Caracteristicile pacientilor In ceea ce priveste
varsta si sexul sunt ilustrate in Tabelul 1.

TABELUL 1. Caracteristicile lotului (sex, varsta)
Sex: M/F (n,%) 83/53 (61,02/38,98)
Varsta medie (interval) 3 ani 6 luni (7 zile-16 ani 5 luni)

Distributia lotului pe 0-18 ani (136 pacienti)
categorii de varsta: n (%)

Nou-nascut 4(2,94)
(1 luns-1an) 49 (36,03)
(1-3 ani) 30 (22,06)
(3-6 ani) 21 (15,44)
(6-14 ani) 25 (18,39)
(14-18 ani) 7 (5,14)

Distributia pacientilor din punct de vedere cito-
genetic este ilustrata in Tabelul 2.

Carateristicile hematologice ale pacientilor stu-
diati suntredate in Tabelul 3. S-a comparat frecventa
acestora pe categorii de varstda intre pacientii cu
trisomie 21 omogena, cei cu mozaicism §i cei care
prezintd combinatii de anomalii citogenetice. Nu
s-au evidentiat diferente semnificative statistic in
ceea ce priveste valorile hemoglobinei, numarului
de eritrocite, VEM, HEM, numarului de leucocite
si numarului de trombocite (valori p > 0,05 —
Tabelul 3).

Considerand valorile de referintd pentru varsta
citate 1n literatura (19-21), s-au constatat in lotul de
studiu anumite modificari hematologice, care se
regasesc in Tabelul 4.

Incidenta anomaliilor hematologice pe categorii
de varsta este prezentata in Fig. 1.
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FIGURA 1. Anomalii hematologice pe categorii de varsta la
pacientii cu trisomie 21

TABELUL 2. Distributia pacientilor cu trisomie 21 in functie de cariotip

Diagnostic citogenetic Cariotip n % in literatura
Trisomie 21 omogend 47, XX, 21+ sau 47, XY, 21+ 124 91,2 90-95% *
Trisomie 21 mozaic 46 XX/47, XX, 21+ sau 46 XY/47, XY, 21+ 7 5,2 1-2,5% *
Translocatie nebalansatd/robertsoniana t(21q; 13q, 14q, 15q)/ t(21q; 21q) 0 0 2-4% *
Combinatie de anomalii citogenetice: 5 3,6
a. Trisomie 21 omogena/translocatie (2q,1p) 47, XY, 21+/ t(2q;1p) 2 1,5

47, XX, 21+/ t(2q;1p)
b. Trisomie 21 omogena/duplicatie a regiunii de 47 XY,21+/ 9gh+ 1 0,7
heterocromatind 9q12
c. Trisomie 21 omogenad/inversiune pe cromozomul 9 |47 XY,21+/inv (9)(p11; q13) 1 0,7
d. Trisomie 21 omogena/Klinefelter 47 XY,21+/47 XXY 1 0,7

* (13-18)
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TABELUL 3, Caracteristicile hematologice ale pacientilor cu trisomie 21

Trisomie 21 omogenad Mozaic Combinatie de anomalii Total
Parametru hematologic (n,=124) (n,=7) citogenetice (n,=5) p (n,=136)

medie | interval medie | interval medie | interval medie | interval
Hemoglobina (g/dl)
Nou-ndscut (n.= 4) 18 13,5-24 - - - - - 18 13,5-24
(1lund—1an) (n, =49) 11,8 8,4-14 - - 13,1 12,7-13,4 | 0,219 | 11,9 8,4-14
(1-3 ani) (n,=30) 12,1 6,3-15,7 12,1 11,9-12,3 - - 0,349 12,1 6,3-15,7
(3-6 ani) (n_=21) 12,8 9,9-14,3 13,5 13,3-13,7 11,6 10,7-12,6 0,329 12,8 9,9-14,3
(6-14 ani) (n = 25) 13,5 9,1-17,7 14,7 14,3-15,2 - - 0,209 13,6 9,1-17,7
(14-18 ani) (n, =7) 13,4 12,5-15,4 - - - - - 13,4 | 12,5154
F(n . =4) 13,4 12,5-15 - - - - 13,4 12,5-15
M (n_=3) 13,5 12,5-15,4 - - - - 13,5 12,5-15,4
Hematii (x 10°/mm?)
Nou-ndscut (n_=4) 5,04 3,81-6,37 - - - - - 5,04 3,81-6,37
(1lund-1an) (n_=49) 3,80 2,14-5,30 - - 3,92 3,45-4,35 0,802 3,81 2,14-5,30
(1-3 ani) (n,=30) 4,22 1,98-5,46 4,00 3,23-4,56 - - 0,604 4,19 1,98-5,46
(3-6 ani) (n_=21) 4,29 2,14-5,35 4,77 4,41-5,13 3,89 3,42-4,37 0,273 4,30 2,14-5,35
(6-14 ani) (n = 25) 4,44 3,05-5,75 4,47 4,12-4,82 - - 0,802 4,44 3,05-5,75
(14-18 ani) (n_= 7) 4,07 3,58-4,88 - - - - - 4,07 | 3,584,388
F(n . =4) 3,95 3,58-4,26 - - - - 3,95 3,58-4,26
M (n =3) 4,23 3,86-4,88 - - - - 4,23 3,86-4,88
VEM (fl)
Nou-nascut (n_ = 4) 100,4 89-105,8 - - - - - 100,4 89-105,8
(1lund—1an) (n_=49) 82,5 23,6-97,2 - - 80,2 71-86,7 0,348 82,3 23,6-97,2
(1-3 ani) (n,=30) 83,3 31,2-100 85,7 83,1-87 - - 0,554 83,6 31,2-100
(3-6 ani) (n = 21) 88,8 82,3-97,6 86,2 85,9-86,5 92,3 91,7-93 0,288 88,9 82,3-97,6
(6-14 ani) (n, = 25) 90,1 70,6-104 92 86,1-98 - - 0,953 90,3 70,6-104
(14-18 ani) (n_ = 7) 93,7 78-107 - - - - - 93,7 78-107
F(n,=4) 91,7 78-107 - - - - 91,7 78-107
M (n_=3) 96,3 91-101 - - - - 96,3 91-101
HEM (pg)
Nou-ndscut (n_=4) 34,1 29,5-35,4 - - - - - 34,1 29,5-35,4
(1lund -1an) (n, = 49) 29,6 21,2-36,8 - - 30,8 29,8-32 0,306 29,6 21,2-36,8
(1-3 ani) (n,=30) 28,9 17,4-33 29,2 27-31 - - 1 29 17,4-33
(3-6 ani) (n_=21) 29,7 26,3-32,4 28,4 26,7-30,2 30,2 29,3-31,2 0,852 29,6 26,3-32,4
(6-14 ani) (n,= 25) 30,1 18,8-33,9 31,9 31,5-32,4 - - 0,229 30,2 18,8-33,9
(14-18 ani) (n_=7) 32,2 30,2-35 - - - - - 32,2 30,2-35
F(n . =4) 32,8 30,2-35 - - - - 32,8 30,2-35
M (n =3) 31,3 30,6-32 - - - - 31,3 30,6-32
Leucocite (x103/mm?3)
Nou-ndscut (n_= 4) 7,15 4,90-12,50 - - - - - 7,15 4,90-12,50
(1lund-1an) (n_=49) 8,36 4,00-29,70 - - 8,20 5,40-11,4 0,818 8,35 4,00-29,70
(1-3 ani) (n,= 30) 8,43 2,20-47,90 5,86 4,50-7,40 - - 0,213 8,17 2,20-47,90
(3-6 ani) (n_=21) 7,00 4,70-11,40 5,20 4,70-5,70 6,35 4,60-8,10 0,435 6,77 | 4,60-11,40
(6-14 ani) (n = 25) 7,05 3,60-11,80 6,25 4,60-7,90 - - 0,841 6,99 | 3,60-11,80
(14-18 ani) (n_= 7) 5,58 4,90-7,50 - - - - - 558 | 4,90-7,50
Trombocite (x103/mm?3)
Nou-ndscut (n_= 4) 309,7 227-456 - - - - - 309,7 227-456
(1lund -1 an) (n = 49) 308,5 198-592 - - 311 287-326 0,676 | 308,7 198-592
(1-3 ani) (n,=30) 277,9 21-451 316,3 312-324 - - 0,333 281,7 21-451
(3-6 ani) (n_=21) 289,4 150-420 270 230-310 345,5 287-404 0,481 292,9 150-420
(6-14 ani) (n = 25) 297,1 112-590 237,5 179-296 - - 0,270 | 292,3 112-590
(14-18 ani) (n_=7) 264,7 183-350 - - - - - 264,7 | 183-350
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TABELUL 4, Modificarile hematologice ale pacientilor cu trisomie 21 in functie de tipul de modificare citogenetica
Trisomie 21 omogenad Mozaic Combinatie de anomalii Total
Modificari hematologice (n,=124) (n,=7) citogenetice (n=5) (n,=136)
% n % n % %
Anemie hipocromd, microcitara, normosideremica 2,41 0 0 0 0 2,2
Anemie hipocromd, microcitara, hiposideremica 5,64 0 0 0 0 5,14
Total pacienti — anemie hipocroma, microcitara 10 8,26 0 0 0 0 10 7,35
Anemie normocroma, normocitara 4,83 0 0 0 0 6 4,41
Anemie macrocitara 4,03 0 0 1 20 6 4,41
Anemie macrocitara prin deficit de acid folic 0,8 0 0 0 0 0,73
Total pacienti — anemie macrocitara 4,83 0 0 1 20 5,14
Total pacienti — anemie 22 18,18 0 0 1 20 23 16,91
Deficit latent de fier 6 4,83 1 14,28 0 0 7 5,14
Deficit latent de acid folic 2 1,61 0 0 0 0 2 1,47
Macrocitoza 21 16,93 1 14,28 1 20 23 16,91
Poliglobulie 5 4,03 0 0 0 0 5 3,67
Trombocitopenie 5 4,03 0 0 0 0 5 3,67
Trombocitoza 4,03 0 0 0 0 3,67
Leucopenie 21 16,93 2 28,57 1 20 24 17,64
Reactie leucemoida 1 0,8 0 0 0 0 1 0,73
Anemie aplastica 1 0,8 0 0 0 0 1 0,73
Leucemie acuta 1,61 0 0 0 0 1,47
Pacienti cu o modificare hematologica 57 45,96 4 57,14 3 60 64 47,05
Pacienti cu 2 modificari hematologice 12 9,67 0 0 0 0 12 8,82
Pacienti cu 3 modificari hematologice 3 2,41 0 0 0 0 3 2,2
Total pacienti cu 2 1 modificare hematologica 72 58,06 4 57,14 3 60 79 58,08

La cei 12 pacienti la care s-a dozat acidul folic
seric, valorile acestuia au fost cuprinse intre 2,9 si
24 ng/ml, cu o medie de 8,21 ng/ml. La cei 3 pa-
cienti (25% dintre cei testati) la care s-a constatat
deficit de acid folic au fost prezente: anemie macro-
citara la un pacient i macrocitoza la 2 pacienti.

DISCUTII

Ponderea trisomiei 21 omogene de 91,2% s-a
incadrat intre limitele (90-95%) citate in literatura
(13,15,16); mozaicismul a fost mai frecvent: 5,2 vs.
1-2,5% (13,15,16). Nu a existat nici un caz de
translocatie robertsoniand. S-au descris in schimb o
serie de combinatii de anomalii citogenetice auto-
zomale si gonozomale la patru, respectiv un pacient,
reprezentand 3,6% din lot (Tabelul 2).

In ceea ce priveste hemoglobina si numarul de
eritrocite, asemenea constatarilor altor studii, valo-
rile medii inregistrate sunt asemanatoare cu mediile
populatiei generale (10). Nu se apreciaza a exista
diferente in ceea ce priveste valorile medii ale
hemoglobinei sau numarului de hematii intre pa-
cientii studiati cu trisomie 21 si valorile standard
pentru varsta la copii sanatosi (19,21-23).

In literatura de specialitate existd un numar mic
de studii care sa aprecieze prevalenta anemiei la
pacientii cu trisomie 21, aceasta situandu-se intre

1,7% (5) si 8,1% (24). In lotul nostru, 23 pacienti
(16,91%) au prezentat o forma de anemie. O expli-
catie a acestei incidente crescute fatd de datele
citate ar putea fi recrutarea pacientilor la nivelul a
doua spitale de pediatrie, unde populatia selectata
nu coincide populatiei generale cu trisomie 21,
datorita asocierii intr-o proportie mai mare a co-
morbiditatilor. Cu vérsta, frecventa cu care pacientii
au asociat anemie a scazut: 50% dintre nou-nascuti,
24,48% la categoria de varsta 1 luna-1 an, 16,66%
dintre pacientii 1-3 ani, 9,52% dintre cei 3-6 ani,
respectiv 8% la 6-14 ani si nici un pacient peste 14
ani. Aceasta observatie contravine datelor altor
autori, care au constatat cresterea prevalentei ane-
miei cu varsta, ajungand la 13,7% peste 10 ani (24).
Anemia feripriva a fost constatata in 5,14% dintre
cazuri, incidenta similara cu incidenta acestei pato-
logii comunicata de Dixonetal. (3%), sicomparabila
cu incidenta anemiei feriprive in populatia generala
pediatrica (12). Anemia macrocitara a fost Inregis-
trata in acelasi procent, 5,14%, iar anemia normo-
croma, normocitara in 4,41% dintre cazuri.

Cinci pacienti (3,67%) au asociat poliglobulie,
in toate cazurile aceastda anomalie hematologica s-a
asociat cu o alta. Policitemia este citata frecvent in
asociere cu sindromul Down la nou-ndscut cu o
incidenta de pana la 33% (2;10); in cazul nou-nas-
cutilor din studiu procentul a fost de 25%.
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Valorile medii pentru VEM si HEM pe categorii
de varsta sunt redate in Tabelul 3. Valoarea medie a
VEM la pacientii cu trisomie 21 studiati a fost
crescuta fatd de valorile standard pentru varsta la
copiii sanatosi (19,21-23), la toate categoriile de
varsta peste un an. Literatura citeaza la pacientii cu
trisomie 21 valori ale VEM crescute — cu valori
medii intre 86,9 f1 (9) si 99 fl (25), macrocitoza
fiind consemnata in absenta anemiei. 16,91% dintre
pacientii studiati au prezentat macrocitoza in lipsa
anemiei, frecventa avand un trend ascendent cu
varsta: nici un nou-nascut nu a asociat aceasta ano-
malie, 6,12% si 6,66% dintre pacientii 1 luna-1 an
si respectiv 1-3 ani, 23,8% la grupa de varsta 3-6
ani, 36% la 6-14 ani si respectiv 57,14% dintre
pacientii 14-18 ani. Tendinta la macrocitoza este
discutata si de alti autori (10,11,24,26). Unii dintre
acestia considerd ca valorile de referintd pentru
populatia generald s-ar putea sda nu fie aplicabile
populatiei selectionate de pacienti cu trisomie 21
(20).

Cu mentiunea caracterului preliminar al acestei
observatii si rezerva numarului mic de pacienti
testati pentru deficitul de acid folic (n = 12), acesta
nu a putut fi incriminat in aparitia macrocitozei
intrucat a fost prezent atat la cei 3 copii cu deficit de
acid folic, cat si la cei 5 cu valori normale ale aci-
dului folic. Consideram necesare studii pe numar
mare de pacienti pentru a trage concluzii semnifica-
tive in acest sens.

Evaluand numarul de leucocite la pacientii stu-
diati, am observat o tendintd la valori medii mai
scazute ale leucocitelor fatd de valorile standard
(10,19,21-23) pentru toate categoriile de varsta.
Douaézeci si patru pacienti (17,64%) au prezentat
leucopenie; leucopenia a fost frecventa in perioada
neonatala (75%) si rara dupa varsta de 2 ani (un
singur caz). In literatura de specialitate incidenta
leucopeniei la pacientii cu trisomie 21 este 33%,
fata de 6% in populatia generala (9).

Numarul mediu de trombocite la pacientii stu-
diati s-a incadrat in limite normale pentru varsti. In
studiul de fatad pacientii au asociat trombocitope-
nie si respectiv trombocitoza cu aceeasi frecventa
(3,67%). Nici un nou-nascut cu trisomie 21 nu a
asociat trombocitopenie. Aceastd constatare nu
coincide cu date din literatura, care raporteaza o
incidenta crescutd a trombocitopeniei In perioada
neonatala, intre 58% si 66% (2,27,28).

O pacienta in varsta de 1 an 3 luni a fost diag-
nosticatd cu anemie aplasticd. Asocierea dintre
anemia aplastica si trisomia 21 este extrem de rara,
sapte cazuri citate in literaturd pana in prezent
(29).

Nici unul dintre pacientii inclusi in studiu nu a
prezentat boald mieloproliferativa tranzitorie,
desi literatura citeaza o incidenta a acestei patologii
in asociere cu trisomia 21 de pana la 10% (6,7).

Doi pacienti au dezvoltat leucemie acuta
(1,47%), incidenta comparabila cu literatura (7).

Saptezeci si noud pacienti (58,08%) au prezentat
cel putin o anomalie hematologica. 8,82% si 2,2%
au asociat cate doua si respectiv trei anomalii. Toti
nou-nascutii au prezentat cel putin o anomalie he-
matologica, constatare in acord cu datele obtinute
de alti autori (2). Avand in vedere frecventa cu care
nou-nascutii cu sindrom Down asociaza anomalii
hematologice este recomandabil sd se efectueze
screening hematologic in primele zile de viata.

CONCLUzII

58,08% dintre pacientii de toate varstele si 100%
dintre nou-nascutii cu trisomie 21 au prezentat cel
putin o anomalie hematologica.

Cele mai frecvente anomalii hematologice cons-
tatate au fost: leucopenia (17,61%), anemia (16,91%)
si macrocitoza (16,91%).

Nu au existat diferente ale parametrilor hemato-
logici in functie de modificarile citogenetice cons-
tatate.
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Raluca Maria Vlad!, Paula Grigorescu Sido?, Simona Bucerzan?,
Camelia Al-Khzouz?, Ioana Nascu?, Eugen Pascal Ciofu’
!Department of Pediatrics, “Grigore Alexandrescu” Emergency Children s Hospital,
“Carol Davila” University of Medicine and Pharmacy, Bucharest
’Department of Medical Genetics, Emergency Children'’s Hospital, “Iuliu Hatieganu”,
University of Medicine and Pharmacy, Cluj-Napoca

— ABSTRACT —

Background and aims. Children with trisomy 21 have an increased risk of hematological anomalies. The aim of the
study was to evaluate the hematological characteristics of these patients and to correlate them with the cytogenetic
findings.

Material and method. We conducted an observational study on 136 patients with trisomy 21 that were evaluated
recording a complete hematological picture. The individual parameters for each patient were compared with reference
values for age and were statistically evaluated considering the age groups and the cytogenetic anomalies.
Results. In 91.2% of the cases the diagnosis of regular trisomy 21 was established. 58.08% of patients had at least
one hematological anomaly. 8.82% and 2.2% associated 2 or 3 anomalies respectively. No differences regarding the
hematological parameters were found between patients with regular trisomy 21, mosaic or a combination of
anomalies. 16.9% of patients presented with a form of anemia: macrocytic anemia and iron deficiency anemia 5.14%
each. A tendency to lower than normal leukocyte counts for all age groups was recorded. The patients associated
thrombocytopenia and thrombocytosis with the same frequency (3.67%). 1.47% developed acute leukemia.
Conclusions. 58% of patients in all age groups and 100% of newborns with trisomy 21 had at least one hematological
anomaly. The most frequent were leukopenia (17.61%), anemia (16.91%) and macrocytosis (16.91%). No significant
differences were found in relation to the cytogenetic diagnosis.

— Key words: trisomy 21, hematological changes E—

INTRODUCTION cytosis may occur from the age of 6 weeks until the
end of the first year. Nevertheless, according to other
studies, the hematological findings in infants with
trisomy 21 are normal (9,10). Between 2 and 15 years,
macrocytosis is a common finding (11). Prevalence of
the iron deficiency anemia is similar with that recorded
in the general pediatric population (12).

Since there are no studies regarding this topic in
the Romanian medical literature, we aimed to
evaluate the hematological picture of these patients
in correlation with the cytogenetic findings.

Trisomy 21 is the most frequent autosomal chro-
mosomopathy.

Since birth, these children may present with
hematological anomalies. The most frequent are:
neutrophilia, thrombocytopenia and polycythemia
in up to 80%, 66% and 34%, respectively (1,2). The
newborns oftenly have normal hematological
counts, but present with dysplastic changes of the
cells (3). Transient myeloproliferative disorder is
an entity unique to trisomy 21 newborns (3,4). The
incidence varies between 3-6% (2,5) and 10% (6,7);
13 to 30% develop acute megakaryocytic leukemia
(1,3,8).

Along the lifespan of patients with trisomy 21,
there is a 12-fold increased risk of acute lympho-
blastic leukemia between 5 and 30 years and up to
40-fold in children younger than 5 years; the risk of
acute myeloid leukemia in children younger than 5
years is 150-fold increased (3). The overall inci-
dence of acute leukemia associated with trisomy 21
is 1% (7).

Other hematological anomalies in the first year
of life are: at 9 to 12 months values for mean cor-
puscular volume (MCV) tend to be elevated, the
leukocyte counts are slighty lower and thrombo-

MATERIAL AND METHOD

We conducted an observational study that in-
cluded 136 patients with trisomy 21 recruited from
two university clinics: 126 from the Department of
Medical Genetics, Children’s Hospital, Cluj Napoca
and 10 from the Department of Pediatrics, “Grigore
Alexandrescu” Emergency Children’s Hospital,
Bucharest.

The diagnosis of trisomy 21 was suspected
clinically and confirmed through cytogenetic testing
(band karyotype).

For each patient we evaluated the hematological
parameters (number of erythrocytes, hemoglobin,
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erythrocyte indices, number of leukocytes and pla-
telets) using the Quintus automatic hematological
analyser. These parameters were compared with
reference values for age. We looked for correlations
between the cytogenetic findings and the hemato-
logical parameters. For a number of patients the
folic acid was determined (n = 12); values ranging
from 4.6 to 18.7 ng/ml were considered normal.

Microsoft Excel and SPSS were used for statis-
tical analysis and the chi-square test for statistical
comparison, considering p < 0.05 statistically sig-
nificant.

RESULTS

The characteristics of the patients (age and sex)
are included in Table 1.

TABLE 1. Characteristics of the study group (age and sex)

Sex: M/F (n,%) 83/53 (61.02/38.98)

Mean age (range) 3 years 6 months (7 days-16 years 5
months)

Age distribution: n (%) | 0-18 years (136 patients)

Newborn 4(2.94)

(1 month-1 year) 49 (36.03)

(1-3 years) 30 (22.06)

(3-6 years) 21 (15.44)

(6-14 years) 25 (18.39)

(14-18 years) 7 (5.14)

The cytogenetic distribution of the patients is
illustrated in Table 2.

The hematological characteristics of the studied
patients are synthesized in table III. We compared
their frequency in regular trisomy 21, mosaic
trisomy 21 and in combinations of cytogenetic
anomalies. We found no statistically significant
differences regarding hemoglobin, number of
erythrocytes, MCV, MCH, number of leukocytes
and number of platelets (p values > 0.05 — Table
3).

TABLE 2. The patient distribution according to karyotype

Taking into consideration the reference values
for age (19-21), we detected certain hematological
changes for the patients included in the study group;
these changes are summarized in Table 4.

The incidence of hematological changes in age
groups is represented in Fig. 1.
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FIGURE 1. Hematological changes in patients with trisomy
21 distributed in age groups

For the 12 patients that the folic acid was deter-
mined, the values ranged from 2.9 to 24 ng/ml, the
mean being 8.21 ng/ml. The 3 patients (25% of the
patients tested) that had folic acid deficiency
associated: one macrocytic anemia and 2 macro-
cytosis.

DISCUSSIONS

The percentage of regular trisomy 21 was 91.2%,
among cited limits (90-95%) (13;15;16); the mosaic
was more frequent: 5.2 vs. 1-2.5% (13;15;16).
There were no cases of robertsonian translocation.
Instead, a number of combinations of cytogenetic
anomalies were described, autosomal and gono-
somal in four and one patient respectively, repre-
senting 3.6% (Table 2).

Similar to other studies, the mean values of
hemoglobin and erythrocyte number recorded are
comparable to the means for general population
(10). Regarding these parameters, no differences
were observed between the patients with trisomy

Cytogenetic diagnosis Karyotype n % In literature
Regular trisomy 21 47, XX, 21+ or 47, XY, 21+ 124 91.2 90-95 % *
Mosaic trisomy 21 46 XX/47, XX, 21+ or 46 XY/47, XY, 21+ 7 5.2 1-25%*
Unbalansed/robertsonian translocation t(21q; 13q, 14q, 15q)/ t(21q; 21q) 0 0 2-4 % *
Combination of cytogenetic anomalies: 5 3.6
a. Regular trisomy 21/translocation (2q,1p) 47, XY, 21+/ t(2q;1p) 2 1.5

47, XX, 21+/ t(2q;1p)
b. Regular trisomy 21/duplication of heterocromatine | 47 XY,21+/ 9gh+ 1 0.7
region 9912
c. Regular trisomy 21/inversion on 9" chromosome 47 XY,21+/inv (9)(p11; q13) 1 0.7
d. Regular trisomy 21/Klinefelter 47 XY,21+/47 XXY 1 0.7

* (13-18)
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TABLE 3. Hematological characteristics of patients with trisomy 21

Regular trisomy 21 Mosaic Combination of cytogenetic Total
Hematological parameter (n,=124) (n=7) anomalies (n,=5) p (n,=136)

mean range mean range mean | range mean range
Hemoglobin (g/dl)
Newborn (n = 4) 18 13.5-24 - - - - - 18 13.5-24
(1 month — 1 year) (n,=49) | 11.8 8.4-14 - - 13.1 12.7-13.4 0.219 | 119 8.4-14
(1-3 years) (n,= 30) 12.1 6.3-15.7 12.1 11.9-12.3 - - 0.349 12.1 6.3-15.7
(3-6 years) (n_=21) 12.8 9.9-14.3 13.5 13.3-13.7 11.6 10.7-12.6 0.329 12.8 9.9-14.3
(6-14 years) (n = 25) 13.5 9.1-17.7 14.7 | 14.3-15.2 - - 0.209 13.6 9.1-17.7
(14-18 years) (n, = 7) 134 | 12.5-15.4 - - - - - 134 | 12.5-15.4
F(n . =4) 13.4 12.5-15 - - - - 13.4 12.5-15
M (n_=3) 13.5 12.5-15.4 - - - - 13.5 12.5-15.4
Erythrocytes (x10°/mm?3)
Newborn (n_= 4) 5.04 | 3.81-6.37 - - - - - 5.04 3.81-6.37
(1 month — 1 year) (n_= 49) 3.80 2.14-5.30 - - 3.92 3.45-4.35 0.802 3.81 2.14-5.30
(1-3 years) (n_=30) 4.22 1.98-5.46 4.00 | 3.23-4.56 - - 0.604 4.19 1.98-5.46
(3-6 years) (n_= 21) 429 | 2.14-5.35 | 4.77 | 4.41-5.13 | 3.89 3.42-4.37 0.273 4.30 2.14-5.35
(6-14 years) (n = 25) 4.44 3.05-5.75 447 | 4.12-4.82 - - 0.802 4.44 3.05-5.75
(14-18 years) (n, = 7) 4.07 | 3.58-4.88 - - - - - 4.07 3.58-4.88
F(n. =4) 3.95 3.58-4.26 - - - - 3.95 3.58-4.26
M (n =3) 4.23 | 3.86-4.88 - - - - 4.23 3.86-4.88
MCV (fl)
Newborn (n_= 4) 100.4 | 89-105.8 - - - - - 100.4 89-105.8
(1 month — 1 year) (n_= 49) 82.5 | 23.6-97.2 - - 80.2 71-86.7 0.348 82.3 23.6-97.2
(1-3 years) (n_= 30) 83.3 31.2-100 | 85.7 83.1-87 - - 0.554 83.6 31.2-100
(3-6 years) (n=21) 88.8 | 82.3-97.6 | 86.2 | 85.9-86.5 | 92.3 91.7-93 0.288 88.9 82.3-97.6
(6-14 years) (n= 25) 90.1 70.6-104 92 86.1-98 - - 0.953 90.3 70.6-104
(14-18 years) (n,=7) 93.7 78-107 - - - - - 93.7 78-107
F(n,=4) 91.7 78-107 - - - - 91.7 78-107
M (n_=3) 96.3 91-101 - - - - 96.3 91-101
MCH (pg)
Newborn (n_= 4) 34.1 29.5-35.4 - - - - - 34.1 29.5-35.4
(1 month -1 year) (n = 49) 29.6 | 21.2-36.8 - - 30.8 29.8-32 0.306 29.6 21.2-36.8
(1-3 years) (n.= 30) 28.9 17.4-33 29.2 27-31 - - 1 29 17.4-33
(3-6 years) (n_=21) 29.7 26.3-32.4 28.4 | 26.7-30.2 30.2 29.3-31.2 0.852 29.6 26.3-32.4
(6-14 years) (n = 25) 30.1 | 18.8-33.9 | 31.9 | 31.5-32.4 - - 0.229 30.2 18.8-33.9
(14-18 years) (n = 7) 32.2 30.2-35 - - - - - 32.2 30.2-35
F(n . =4) 32.8 30.2-35 - - - - 32.8 30.2-35
M (n_=3) 31.3 30.6-32 - - - - 31.3 30.6-32
Leukocytes (x103/mm?3)
Newborn (n_= 4) 7.15 | 4.90-12.50 - - - - - 7.15 4.90-12.50
(1 month — 1 year) (n_= 49) 8.36 | 4.00-29.70 - - 8.20 5.40-11.4 0.818 8.35 4.00-29.70
(1-3 years) (n.= 30) 8.43 | 2.20-4790| 5.86 | 4.50-7.40 - - 0.213 8.17 2.20-47.90
(3-6 years) (n_= 21) 7,00 |4.70-11.40 | 5.20 | 4.70-5.70 | 6.35 4.60-8.10 0.435 6.77 4.60-11.40
(6-14 years) (n = 25) 7,05 |3.60-11.80 | 6.25 | 4.60-7.90 - - 0.841 6.99 3.60-11.80
(14-18 years) (n, = 7) 5,58 | 4.90-7.50 - - - - - 558 4.90-7.50
Platelets (x10°/mm?3)
Newborn (n_= 4) 309.7 | 227-456 - - - - - 309.7 227-456
(1 month —1year) (n.=49) | 308.5 | 198-592 - - 311 287-326 0.676 | 308.7 198-592
(1-3 years) (n,= 30) 277.9 21-451 316.3 | 312-324 - - 0.333 281.7 21-451
(3-6 years) (n_=21) 289.4 150-420 270 230-310 345.5 287-404 0.481 292.9 150-420
(6-14 years) (n = 25) 297.1 | 112-590 | 237.5 | 179-296 - - 0.270 | 292.3 112-590
(14-18 years) (n_=7) 264.7 | 183-350 - - - - - 264.7 | 183-350
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TABLE 4. Hematological changes in patients with trisomy 21

Regular trisomy 21 Mosaic Combination of cytogenetic Total

Hematological changes (n,=124) (n.=7) anomalies (n = 5) (n,=136)

n % n % n % n %
Hypochromic, microcytic, normosideremic 3 2.41 0 0 0 3 2.2
anemia
Hypochromic, microcytic, hyposideremic 7 5.64 0 0 0 0 7 5.14
anemia
Total patients — hypochromic, microcytic 10 8.26 0 0 0 0 10 7.35
anemia
Normochromic, normocytic anemia 6 4.83 0 0 0 0 6 4.41
Macrocytic anemia 5 4.03 0 0 1 20 6 4.41
Macrocytic anemia through folic acid deficit 1 0.8 0 0 0 0 1 0.73
Total patients — macrocytic anemia 6 4.83 0 0 1 20 7 5.14
Total patients — anemia 22 18.18 0 0 1 20 23 16.91
Latent iron deficit 6 4.83 1 14.28 0 0 7 5.14
Latent folic acid deficit 2 1.61 0 0 0 0 2 1.47
Macrocytosis 21 16.93 1 14.28 1 20 23 16.91
Polycythemia 5 4.03 0 0 0 0 5 3.67
Thrombocytopenia 5 4.03 0 0 0 0 3.67
Thrombocytosis 5 4.03 0 0 0 0 5 3.67
Leukopenia 21 16.93 2 28.57 1 20 24 17.64
Leukemoid reaction 1 0.8 0 0 0 0 1 0.73
Aplastic anemia 1 0.8 0 0 0 0 1 0.73
Acute leukemia 2 1.61 0 0 0 0 2 1.47
Patients with one hematological change 57 45.96 4 57.14 3 60 64 47.05
Patients with 2 hematological changes 12 9.67 0 0 0 0 12 8.82
Patients with 3 hematological changes 3 241 0 0 0 0 3 2.2
Total patients with > 1 hematological change 72 58.06 4 57.14 3 60 79 58.08

21 and standard values for age groups in healthy
children (19,21-23).

There is a small amount of published data in the
literature aiming to evaluate the prevalence of
anemia in patients with trisomy 21; this ranges
between 1.7% (5) and 8.1% (24). In our study
group, 23 patients (16.91%) associated a form of
anemia. An explanation for this high incidence
may be the fact that the patients were recruited in a
hospital setting, where the selected population does
not coincide with the general population of patients
with trisomy 21, due to a more frequent association
with comorbidities. The prevalence of anemia
decreased with age: 50% of the newborns, 24.48%
in the age group 1 month-1 year, 16.66% of patients
aged 1-3 years, 9.52% of those aged 3-6 years, 8%
at 6-14 years respectively and no patient older than
14 years. This observation contradicts some data in
the literature, other authors recording an increasing
prevalence of anemia with age, reaching 13.7%
over 10 years (24). Iron deficiency anemia was
associated in 5.14% of cases, similar incidence to
data communicated by Dixon et al. (3%), and
comparable to the incidence of iron deficiency
anemia in the general pediatric population (12).

Macrocytic anemia was recorded in the same
percentage, 5.14% whilenormochromic,normocytic
anemia in 4.41% of cases.

Five patients (3.67%) had policytemia; in all
cases this anomaly was associated to other
hematological conditions. Policytemia is frequently
cited in association with Down syndrome in
newborns with a an incidence of up to 33% (2;10);
in our study, the percentage for newborns was
25%.

Mean values for MCV and MCH according the
age groups are illustrated in table III. In all age
groups over one year, the mean MCV of trisomy 21
patients was increased compared to standard values
for age in healthy children (19,21-23). For trisomy
21 patients, the literature cites increased MCV
mean values ranging between 86.9 fl (9) and 99 fi
(25)), macrocytosis being recorded without
associated anemia. 16.91% of studied patients had
macrocytosis without anemia, the frequence of this
eventuality increasing with age: no newborn
associated this anomaly, 6.12% and 6.66% of
patients aged 1 month-1 year and 1-3 years
respectively, 23.8% in the age group 3-6 years, 36%
at6-14 yearsand 57.14% at 14-18 years respectively.
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The tendency to macrocytosis is discussed by other
authors as well (10;11;24;26). Some of these
consider that the reference values for the normal
population are not appropriate for the selected
trisomy 21 population (26).

Considering the preliminary character of this
observation and the possible bias of a small number
of patients tested for folic acid deficiency (n = 12),
this anomaly could not be incriminated in the
occurence of macrocytosis because it was asoociated
by the 3 patients with folic acid deficiency and by
the 5 patients with normal seric folic acid. We
consider further larger studies necessary to draw
relevant conclusions on this subject matter.

Evaluating the number of leukocytes, we
observed a tendency to lower than normal leukocyte
counts for all age groups (10;19;21-23). Twenty
four patients (17.64%) asoociated leukopenia;
leucopenia was frequent in the neonatal period
(75%) and rare after 2 years (only one case). In the
medical literature, the incidence of leukopenia in
trisomy 21 patients is 33%, compared to 6% in the
general population (9).

The mean number of platelets recorded for
studied trisomy 21 patients was in the normal range
for age. The patients associated thrombocytopenia
and thrombocytosis with the same frequency
(3.67%). No newborn had thrombocytopenia,
although the literature reports an increased incidence
of thrombocytopenia in the neonatal period,
between 58% and 66% (2;27;28).
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