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DEFINITIE

Cristaluria reprezinta precipitarea in caile urinare
(tubuli, bazinet, ureter, vezica urinara, uretrd) a
unor substante rezultate Tn urma unor anomalii me-
tabolice innascute sau dobandite, dar si a unor factori
exogeni. Cristaluria poate evolua catre litiaza simp-
tomatica si chiar nefropatie obstructiva (1).

CLASIFICARE $I ETIOPATOGENIE

Intoxicatiile acute reprezintd o cauza importanta
de cristalurie; in cadrul acestora putem intalni cris-
talurii medicamentoase (cel mai frecvent) si cris-
talurii nemedicamentoase. Numerosi factori de risc
pot predispune la aparitia cristaluriilor toxice, dintre
acestia cei mai importanti fiind reprezentati de:
antecedentele litiazice, staza urinara, diureza re-
dusa, pH-ul urinar si anomaliile metabolice asociate.
Pe langa acestia, la aparitia cristaluriilor toxice con-
tribuie si dozele crescute ale substantei, timpul de
injumatatire scurt ce duce la o suprasaturare a urinii,
solubilitatea crescuta si expunerea prelungita (1).

REZUMAT
Cristaluriile sunt entitati rare in intoxicatiile acute la copil, dar prin posibilitatea producerii insuficientei renale
obstructive ele au un potential foarte grav, chiar amenintator de viata. Autorii prezinta clasificarea si etiopatogenia
cristaluriilor toxice, abordarea practica a intoxicatiei cu etilenglicol si a intoxicatiei severe cu vitamina D, precum
si prevalenta intoxicatiei cu etilenglicol din douéa centre antitoxice pediatrice.

Cuvinte cheie: cristalurie toxica, etilenglicol, nefrotoxicitate, vitamina D

Exista doud mecanisme principale de producere
a cristaluriilor medicamentoase: cel in care calculul
format contine medicamentul respectiv, fenomen
ce apare in 2/3 dintre cazuri, si cel in care calculul
este indus de medicamentul respectiv.

Medicamentele implicate cel mai frecvent in
producerea acestora sunt (2) (12):

o indinavir » aminochinoleine
o triamteren » amoxicilina

« sulfamide « ceftriaxon

« siliciu opalin « allopurinol

 acid mefenamic - aciclovir

« metotrexat.

Sulfamidele au fost primele medicamente sus-
pectate de formarea cristalelor urinare de cauza
medicamentoasa.

Astazi singura sulfamida din categoria celor in-
ductoare de cristale utilizata este sulfadiazina uti-
lizatd in tratamentul toxoplasmozei cerebrale la
imunodeprimati (transplantati, HI'V pozitivi etc.).

Sulfamidele noi care se utilizeaza in prezent (ex:
salazopirina) sunt foarte putin litogene (1).
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Cristalurii continand siliciu opalin au fost ra-
portate la 12 nou-ndscuti §i sugari care au primit
GELOPECTOZA pentru ingrosarea laptelui in sco-
pul de a reduce regurgitatiile (1).

Mecanismul de producere a acestor cristale s-ar
putea explica prin imaturitatea tubulara a nou-nas-
cutului: acidoza metabolica incompleta tranzitorie,
proteinurie, hipercalciurie. La adulti calculii de
siliciu opalin se pot produce ca urmare a utilizarii
prelungite a pansamentelor gastrice pe baza de trisi-
licat de magneziu (Gelusil) (1).

Cristaluriile calcice radioopace pot aparea dupa
administrarea de doze mari de vitamina D + calciu
sau 1n intoxicatiile cu inhibitori de anhidraza car-
bonica (acetazolamida, dorzolamida si topiramat).
Acestea pot fi Tmpartite in:

1. Cristaluriile oxalat de calciu monohidrat sunt
consecinta hiperoxaluriei din insuficienta renala
terminald — necesita aport de vitamina D sau de
calciu.

2. Cristaluriile oxalat de calciu dihidrat sunt
consecinta hipercalciuriei la un pacient cu functie
renald normald §i care a primit vitamina D sau/si
calciu in exces.

3. Cristaluriile fosfocalcice sunt consecintd a
alcalinizarii urinei si scaderii consecutive a citra-
turiei (citratul fiind un chelator de calciu) produse
de inhibitorii anhidrazei carbonice. Pot fi intalnite
mai ales la prematurii sau nou-ndscutii tratati cu
furosemid.

Cristaluriile urice, radiotransparente, pot aparea
ca urmare a administrarii: hidroxidului de aluminiu
— hipofosforemiant utilizat in insuficienta renala
terminala, laxativelor in exces — in special la ano-
rexici si a medicamentele uricosurice (3,4).

INTOXICATIA CU VITAMINA D

In perioada 01.04.2006-01.04.2011, in Sectia de
Toxicologie si Terapie Intensiva S.C.U.C ,,Grigore
Alexandrescu® au fost internati 37 de copii cu
intoxicatie acuta accidentala cu vitamina D. Dintre
acestia, 2 cazuri ne-au atras atentia: 2 surori gemene
s-au prezentat in clinica noastra pentru anorexie,
constipatie si scadere ponderala, simptomatologie
debutatd cu 1 luna anterior interndrii. Din istoric
retinem ca in octombrie 2009 au fost diagnosticate
cu rahitism carential si s-a recomandat tratament cu
vitamina D3 injectabil intramuscular si calciu glu-
conic per os. Au primit o doza totala de 4.600.000
U.L. impartita astfel: in oct. 2009: 10 x 100.000
U.IL, mai 2010 10 x 200.000 U.IL., ian. 2011 : 8 x
200.000 U.L 1n fiecare luna au primit si 5 ml Ca

gluconic 10% per os 10 zile. Probele paraclinice au
evidentiat:

.M.

Ca= 15,6 mg/dl

Ca ionic = 6,9 mg/dl

Ca urinar = 30 mg/dl

25HOD3 = 240 ng/ml

LA.

Ca=16,3 mg/dl

Caionic = 7,3 mg/dl

Ca urinar = 18 mg/dl N = 8,5-12 mg/dl

25HOD3 = 245 ng/ml

Ecografie abdominala: nefrocalcinoza bilateral

Tratamentul a inclus:

» dieta cu excluderea calciului

e corticoterapie: Hemisuccinat de metilpred-

nisolon i.v, apoi metilprednisolon per os 14
zile.

Evolutia a fost favorabila la incheierea trata-
mentului si la 1 luna calcemie normala, insa persista
aspectul de nefrocalcinoza bilateral. Functia renala
este in limite normale.

.M.

Ca =10,1-10 mg/dl

Ca ionic = 4,8-4,3 mg/dl

LA.

Ca=10-9,8 mg/dl

Ca ionic = 4,7-4,5 mg/dl

INTOXICATIA CU ETILENGLICOL

In cadrul cristaluriilor nemedicamentoase, fara
discutie, intoxicatia cu etilenglicol (E.G.) ocupa
primul loc.

Etilenglicolul este un lichid incolor, inodor, cu
gust dulceag, care este constituent al mai multor
produse chimice aflate la indeména copiilor in me-
diul casnic. Cele mai cunoscute preparate chimice
sunt:

Antigelul (exista formule noi cu propilen-
glicol);

e Lichidul de frana pentru motoarele hidra-

ulice;

* Solventii,

» Stabilizatorul pentru agentii spumanti;

e Agent de Inmuiere folosit la fabricarea celo-

fanului;

» Lichid pentru caloriferele casnice. (5)

Cea mai frecventa intoxicatie la copil se produce
accidental prin ingestia unei cantitdti de lichid de
tipul antigel. Doza limita mortala poate fi apreciata
intre 1-1,5 ml/kg corp. Se absoarbe rapid din tractul
digestiv, realizand peak plasmatic la 1-4 ore dupa
ingestie.
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Metabolizarea se produce la nivel hepatic, unde
80% din cantitatea absorbitd este prelucrata la ni-
velul microzomilor hepatici.

80% din cantitatea absorbita este metabolizata
sub actiunea alcooldehidrogenazei in metabolitii
toxici: glicolaldehida — acid glicolic — acid glioxilic
— acid oxalic.

Acidul oxalic se combina cu ionii de Ca, reali-
zand oxalatul de Ca, care se depune in tubii renali
realizand o insuficienta renald grava ce se instaleaza
in 36-72 de ore de la ingestie.

Este vorba de o IRA obstructiva prin precipitarea
intratubulara a cristalelor de oxalat de calciu care
vor fi identificate si in urini, identificarea acestora
reprezentand un criteriu de diagnostic precoce si de
instituire a tratamentului cu antidot.

20% din etilenglicolul absorbit se elimina neme-
tabolizat la nivel renal. (4)

Toxicitatea etilenglicolului este mai ales neu-
rologica, inducand edem cerebral prin actiune to-
xica directa si prin depunere de cristale de oxalat de
Ca. Prognosticul vital este pus de aparitia afectarii
renale dupa un interval de 24-72 h, care este datorata
unei tubulopatii prin necroza tubulara acuta asociata
cu precipitarea de cristale de oxalat de Ca in lumenul
tubular. Metabolitii toxici induc o acidoza meta-
bolica severa si, de asemenea, o miocardita toxica
cu tulburari de conducere si de excitabilitate, insufi-
cienta cardiaca si colaps.

Clinica

In intoxicatia acuti cu etilenglicol se remarci 3
stadii acute si 1 stadiu subacut:

Stadiul 1: Stadiul neurologic: 0,5-12 ore de la
ingestie

Stare de betie

Euforie

Greata

Varsaturi

Acidoza metabolica

Deprimare SNC

Convulsii

Stadiul 2: Stadiul cardio-pulmonar: 12-24 ore
de la ingestie

Hipertensiune

Tahicardie

Acidoza metabolicd severa si hiperventilatie

Hipoxie

Detresa respiratorie de tip adult

Insuficienta cardiaca

Decesele se produc in majoritatea cazurilor in
acest stadiu.

Stadiul 3: Stadiul renal: 24-72 ore de la in-
gestie

Oligurie

Necroza tubulara acuta

Insuficienta renald acuta

Hematurie

Proteinurie

Stadiul subacut: la 5-20 zile de la ingestie poate
apdrea neuropatie de nervi cranieni (6,8,9)

Paraclinic

Consecinta alterarilor metabolice induse de in-
toxicatia cu etilenglicol este aparitia unor modificari
severe ale echilibrului ionic si acido-bazic al orga-
nismului:

A) Sange

1. Acidoza metabolica

2. Gap osmolal > 20 mOsm

Og = Om-Oc (val. normala = 10-15 mOsm/
KgH,0)

Oc = (1,86Na + uree/2,8 + glic/18): 0.93

3. Gap anionic > 16 mmol/L

AG=Na+K)-(HCO3 +CL)

4. Hipocalcemie — rezultatul formarii oxalatului
de Ca. Manifestarile clinice si paraclinice sunt re-
prezentate de spasme musculare si tremuraturi aso-
ciate cu hiperreflexie, iar EKG cu QT prelungit;

5. Alterarea probelor functionale renale — valori
crescute ale ureei si creatininei;

6. Cresterea CPK;

7. Afectare hepatica— cresterea transaminazelor.

B) Urina

Prezenta cristalelor de oxalat de Ca sub 2 forme:
monohidrat si dihidrat, este esentiala in diagnosticul
de laborator al intoxicatiei cu etilenglicol. Aceste
cristale pot fi vizualizate microscopic incepand de
la 4 ore de la ingestie, pana la 40 de ore in cazurile
netratate.

Pentru practician, asocierea hipocalcemie si pre-
zenta de cristale de oxalat de Ca in urind confirma
diagnosticul de intoxicatie cu etilenglicol.

C) Determinari toxicologice:

e Identificarea etilenglicolului prin gazcroma-
tografie — tehnica foarte laborioasa care ne-
cesitda o coloana separata.

¢ Determinarea nivelului seric de etilenglicol
este diagnosticul de certitudine. In functie de
nivelul seric sub 200 mg/l, intoxicatia este
moderatd, iar peste 500 mg/l, poate fi consi-
derata intoxicatie grava (7).
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TRATAMENT

Tratamentul reprezinta o mare urgenta in toxico-
logia clinica. El va fi cuantificat astfel:

A) Decontaminare gastrica

1. Spalatura gastrica are valoare numai in prima
ora de la ingestie.

2. Administrarea de carbune activat este inefi-
cientd, cu exceptia ingestiei concomitente a altor
toxice.

B) Administrarea de antidot este esentiald in te-
rapia intoxicatiei cu etilenglicol.

Antidotul de prima intentie este alcoolul etilic
sau methilpirazol de tipul fomepizol.

Alcoolul etilic — solutie sterila preparata special,
va fi administrat:

e pe cale i.v. — sol. 10%, necesitand vena cen-

trala si administrarea la pompa de perfuzie;

* pe cale orala — sol. 43% (dilutie 20%, pentru

copil) administrata pe sonda nazogastrica.

In tabelul alaturat sunt cuprinse dozele pe kg
corp si 24 h necesare terapiei tintite:

Val. abs. Solutie Solutie orala

Alcool i.v. 10% 43%

Doza de atac 600 mg/kg | 1,8 ml/kg corp 7,6 ml/kg
corp corp

Doza de 66 mg/kg 0,83 ml/kg 0,20 ml/kg
intretinere — corp/h corp/h corp/h
nealcoolici
Doza de 154 mg/kg 1,96 ml/kg 0,46 ml/kg
intretinere — corp/h corp/h corp/h
alcoolici
Doza de 169 mg/kg 2,13 ml/kg 0,5 ml/kg
intretinere corp/h corp/h corp/h
hemodializa
nealcoolici
Doza de 257 mg/kg 3,26 ml/kg 0,77 ml/kg
intretinere corp/h corp/h corp/h
hemodializa
alcoolici

Se monitorizeaza alcoolemia:

e la 1-2 h dupa administrarea dozei de atac;

Nivelul seric trebuie mentinut intre: 100-150
mg/dl.

e apoi, monitorizarea alcoolemiei se face la

interval de 2-4 h.

Durata administarii antidotului este:

* pana cand nivelul seric al E.G. <20 mg/dl

sau

e 2-3 zile (T al E.G. in prezenta alcoolului

etilic).

Manevrele de epurare extrarenala au valoare
foarte bund in tratamentul intoxicatiei grave cu
etilenglicol. Decizia de hemodializa poate fi luata
chiar in timpul tratamentului antidotic. In timpul

hemodializei se continuda administrarea de alcool,
ajustand dozele (8).

In perioada 01.04.2006-01.04.2011 in Sectia de
Toxicologie si Terapie Intensiva S.C.U.C. ,,Grigore
Alexandrescu‘ au fost internati 24 de copii cu in-
toxicatie acutd cu etilenglicol; dintre acestia 7
cazuri au provenit din intoxicatia colectiva de la
scoala din Costesti — Arges (sursa de apa).

Repartitia pe sexe:

* Dbaieti:18

e fete: 6

Repartitia pe grupe de varsta:
e 0-lan: 0

e 1-6ani: 10

e 6-12 ani:10

e 13-18 ani: 4

In toate cazurile pacientii au prezentat simpto-
matologie corespunzatoare stadiului neurologic:

e stare de betie: euforie, ameteli, cefalee fara

halena alcoolica;

* tulburari digestive: greata, varsaturi;

e obnubilare.

In toate cazurile au fost prezente: acidoza meta-
bolica cu pH < 7,3 si cristale de oxalat de calciu in
urina.

Ecografia abdominala: a evidentiat imagini hi-
perechogene la nivelul medularei intr-un singur caz
dupa 6 saptamani.

Evidentierea cristalelor de oxalat de calciu in
urind reprezintda unul dintre elementele importante
ale protocolului de tratament pe care il folosim in
seric al etilenglicolului.

Protocolul de tratament pentru administrarea
antidotului — alcool etilic — trebuie sa cuprinda
istoric recent de ingestie sau suspiciune + cel putin
2 din urmatoarele criterii:

e PH<7,3;

e Bicarbonat de Na <20 mEq/];

*  Gap osmolal >10 mOsm;

e Cristale de oxalat in urina.

In toate cazurile s-a administrat tratament anti-
dotic: alcool etilic steril intravenos. Niciun caz nu a
necesitat hemodializa. Nu s-au Inregistrat decese.
Cazurile prezentate nu au beneficiat de terapie cu
fomepizol, acesta nefiind inregistrat pe lista de
antidoturi In Romania.

Comparativ, pe o perioada de 5 ani, intre ianuarie
2004 si ianuarie 2009, in Centrul antitoxic pediatric
de la Cluj-Napoca, in cadrul departamentului de
Nefrologie si Dializa au fost internati un numar de
11 copii cu intoxicatie acutd cu etilenglicol, cu
varste cuprinse intre 2 si 18 ani, 9 cazuri de ingestie
accidentala si 2 tentative de suicid. Majoritatea
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pacientilor au prezentat simptomatologie corespun-
zatoare stadiului neurologic, 8 au prezentat detresa
respiratorie, 2 edem pulmonar, 3 pacienti au pre-
zentat convulsii tonico-clonice generalizate. 9 pa-
cienti au necesitat hemodializa. Toti pacientii au
prezentat acidoza metabolica si cristale de oxalat
de calciu in urind. Hemodializa s-a instituit in 7
cazuri pentru eliminarea toxicului, Tn 2 cazuri
pentru insuficienta renald, si In 2 cazuri pentru
edem pulmonar; in 9 cazuri corectarea acidozei
refractare la tratamentul cu bicarbonat a reprezentat
indicatia principald. Niciun pacient nu a primit
tratament specific. S-au inregistrat 7 decese. (10)

INTOXICATIA CU MELAMINA

Intoxicatia colectivd severa cu melamina din
China a adus 1n atentie o altd cauza de cristalurie
nemedicamentoasa la copil. Melamina este o sub-
stantd de sinteza utilizata din 1930 ca monomer al
raginilor aminoplaste si fenoplast.

Intoxicatia colectiva din China din primavara
anului 2008 a fost produsa prin adaugarea in mod
deliberat a melaminei 1n lapte pentru a falsifica
compozitia acestuia in proteine (melamina fiind o
molecula foarte bogata in azot). Aceasta a afectat
40.000 de copii in perioada martie-august 2008; din

acestia 13.000 au fost spitalizati, peste 100 in stare
critica, inregistrandu-se 4 decese.

Tabloul clinic a cuprins:

e colica renald bilaterala: dureri lombare, he-

maturie si eliminarea de cristale;
 insuficientd renala: oligo-anurie, edeme si hi-
pertensiune.

Ecografic s-a observat obstructie ureterala, ade-
sea bilaterala, prin calculi localizati la jonctiunea
uretero-vezicala, dilatatia cailor urinare supradia-
cente, uretero-hidronefroza. Tratamentul a fost ex-
clusiv chirurgical, prin ureteroscopie retrograda

(an.

CONCLUzII

Cristaluriile sunt entitati rare 1n intoxicatiile
acute la copilm dar prin posibilitatea producerii
IRA obstructive, ele au un potential foarte grav
chiar amenintator de viata.

Diagnosticul de certitudine este complex aso-
ciind: examen clinic, examene biologice de sange
si urind amanuntite, precum $i examinari imagistice
cum ar fi ecografia abdominala. Recunoasterea in
timp util a tabloului clinic, precum si instituirea tra-
tamentului precoce si corect reprezinta in majorita-
tea cazurilor sansa de supravietuire a bolnavilor.

Toxic crystalluria — prevalence study in children poisoning

Viorela Gabriela Nitescu', Alexandru-Ioan Ulmeanu?, Coriolan Emil Ulmeanu?
“Grigore Alexandrescu” Emergency Children'’s Hospital, Bucharest
2Pediatrics Department, “Carol Davila” University of Medicine and Pharmacy,
Bucharest

glycol poisoning in two pediatric poison centers.

DEFINITION

Crystalluria is defined as precipitation in the
urinary tract (tubules, renal pelvis, urether, urinary

ABSTRACT

Crystalluria is a rare entity in children poisoning, but can produce obstructive renal failure with potentially severe
outcome. The authors present the classification and etiopathogenesis of toxic crystalluria the management of
ethylene glycol poisoning, the approach in a case of severe vitamin D poisoning and the prevalence of ethylene

Key words: toxic crystalluria, ethylen glycol, vitamin D, nephrotoxicity

bladder, urethra) of substances resulted from inborn
errors of metabolism, aquired anomalies or external
factors. Crystalluria can lead to symptomatic
nephrolithiasis and obstructive nephropathy. Acute
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poisoning represent a rare but important cause of
crystalluria, and in practice we can encounter phar-
maceutical, more frequent, and non- pharmaceutical
crystalluria.

CLASSIFICATION AND ETIOPATHOGENESIS

Many risk factors may predispose to the de-
velopment of toxic christalization: history of nephro-
lithiasis, urinary stasis, oliguria, urinary pH, inborn
errors of metabolism. Besides this high doses of
substance, forced urinary elimination, short half-
time with urinary suprasaturation, low solubility
and prolonged exposure play an important role (1).

There are two main mechanisms implicated in
pharmaceutical induced crystalluria.

Drug crystalluria- the calculus contains the drug
(2/3 cases).

Drug induced crystalluria: the calculus is in-
duced by the drug.

The drugs involved more frequently are: (2)
(12):

« indinavir

« triamterene

« sulfamides

« opaline silica

« mefenamic acid

 acyclovir

Sulfamides were the first drugs suspected for
crystal formation. In our days the only sulfamide
known to create crystals is sulphadiazine, drug used
in the treatment of cerebral toxoplasmosis in im-
munodepressed patients (transplant recivers, HIV
etc.) New generation sulfamides (ex salazopyrine)
have a very small lithogenic effect. (1)

Opaline silica crystalluria was reported in 12
newborns and infants treated with gelopectosis,
substance used for reducing infant regurgitation .
The mechanism for crystal producing can be ex-
plained by the tubular immaturity with incomplete
transient metabolic acidosis, proteinuria, hypercal-
ciuria. This complication is very rare in the current
practice. In adults opaline silica calculus can appear
after prolonged treatment with magnesium trisilicate
(gelusil) for gastric acidity.

Calcic crystalluria — with radioopacity can be
found after administration of high doses of vitamin
D and calcium used for rickets prophylaxis and
after carbonic anhydrase inhibitors (acetasolamide,
dorzolamide, topiramate) poisoning. It can be
classified as:

1. Calcium oxalate monohydrate crystalluria can
be caused by hyperoxaluria in end stage renal disease
—needs treatment with vitamin D or calcium

« aminoquinoline
« amoxicillin

« cephtriaxone

« allopurinol

2. Calcium oxalate dihydrate crystalluria can be
caused by hypercalciuria in a patient with normal
renal function, treated with high doses of vitamin D
or calcium.

3. Phosphocalcic crystalluria can be caused by
urinary alkalinisation and low citrate in urine
(citrate is a calcium chelator) due to carbonic
anhydrase inhibitor — in preterm babies and
newborns treated with Furosemide.

Uric crystalluria — with radiotransparency can
be caused by:

e aluminium hydroxide used in end stage renal

disease;

» overuse of laxatives — especially in anorexic

patients;

e uricosuric medications (benzbromaron/De-

suric).

VITAMIN D POISONING

During 01.04.2006-01.04.2011, 37 children were
admitted to the Department of Toxicology and In-
tensive Care, SCUC “Grigore Alexandrescu” with
VitaminD poisoning. Of these, 2 cases attracted our
attention.

Patients I.M and [.A twin sisters 2 year and 5
months old presented to our clinic in february 2011
for: anorexia, constipation and weight loss. The
symptoms started 1 month before admission. From
their history we note that in october 2009 they were
both diagnosed with rickets and they were re-
commended treatment with intramuscular D3 Vita-
min and Calcium. Total Dosage = 4600000 IU:
October 2009 :10 x 100.000 1U, May 2010 :10 x
200.000 IU, January 2011 : 8 x 200.000 IU. Every
month they also received 5 ml of 10% Gluconic
Calcium orally for 10 days. The laboratory results
showed:

I.M

Total Ca = 15.6 mg/dl; Ionised Ca = 6.9 mg/dl

25 OH vitamin D = 240 ng/ml

24 Hour Urine analysis: Ca =30 mg/dl (N = 8.5-
12)

Renal ultrasound: Nephrocalcinosis

LA

Total Ca = 16.3 mg/dl, lonised Ca = 7.36 mg/dl

25 OH vitamin D = 245 ng/ml

24 Hour Urine Analysis Ca = 18 mg/dl

(N =8.5-12)

Renal ultrasound: Nephrocalcinosis

Both girls were admitted for 10 days to Pediatric
Toxicology Department. They both received diet
with calcium restriction, i.v  Methylprednisolone
then oral Methylprednisolon 14 days with favorable
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evolution. At the end of treatment the girls had nor-
mal calcium levels and normal renal function but
with persistent nephrocalcinosis.

Ethylene glycol poisoning

In the non pharmaceutical crystalluria, undo-
ubtedly ethylene glycol (EG) poisoning ranks first.

Ethylene glycol is a colorless, odorless, sweet-
tasting liquid, a constituent of several chemicals
within reach of children in the home. The most
common chemicals are:

e Antifreeze (new formula with propylene

glycol);

» Brake fluid for hydraulic motors;

¢ Solvents;

e Stabilizers for foaming agents;

* Softening agent used in the manufacture of

cellophane;

* Liquid for domestic radiators. (5)

The most common accidental poisoning in
children occurs by ingestion of a quantity of liquid,
usually antifreeze. Lethal threshold dose can be
assessed between 1 to 1.5 ml/kg. E.G Is rapidly
absorbed from the digestive tract achieving peak
plasma 1-4 hours after ingestion.

Metabolism occurs in the liver where 80% of
the amount absorbed is processed in liver micro-
somes.

80% of the amount absorbed is metabolized by
the action of alcohol dehydrogenase in the toxic
metabolites: glicolaldehide — glycolic acid —
glyoxylic acid — oxalic acid.

Oxalic acid combines with Ca ions resulting in
calcium oxalate, with deposition and precipitation
in the renal tubules, serious renal impairment can
occur within 36-72 hours after ingestion.

Calcium oxalate crystals can be identified in
urine, representing a criterion for early diagnosis
and for instituting treatment with antidote

20% of ethylene absorbed is excreted unchanged
by the kidney. (4)

Ethylene glycol is especially known for its ne-
urologic toxicity inducing cerebral edema by direct
toxic action and deposition of calcium oxalate
crystals. The prognosis is determined mainly of the
renal impairment that can occur after an interval of
24-72 h, and is caused by acute tubular necrosis
associated with precipitation of calcium oxalate
crystals in the tubular lumen. Toxic metabolites in-
duce severe metabolic acidosis and also a toxic
myocarditis with conduction and excitability distur-
bances, heart failure and collapse.

Three acute stages of ethylene glycol poisoning
and one sub-acute stage can be described

Stage 1: Neurological Phase

30 minutes to 12 hours after ingestion

Inebriation

Euphoria

Nausea

Vomiting

Metabolic acidosis

CNS depression

Seizures

Stage 2: Cardiopulmonary Phase

12 to 24 hours after ingestion

Hypertension

Tachycardia

Severe metabolic acidosis

Hyperventilation

Hypoxia

Adult respiratory distress syndrome (ARDS)

Congestive heart failure

Stage 3: Renal Phase

24 to 72 hours after ingestion

Oliguria

Hematuria

Proteinuria

Acute tubular necrosis

Renal failure

Subacute Stage: can occur in 5 to 20 days days
after ingestion and is characterized by cranial nerve
neuropathies

Laboratory results

The consequence of metabolic alterations in-
duced by ethylene glycol poisoning is the occurrence
of severe changes in ionic and acid-base balance of
the body:

A) Blood

1. Metabolic acidosis

2. Osmolal gap > 20 mOsm

Og = Man-Oc (normal = 10-15 mOsm/KgH20
val.)

Oc = (1.86 Na + urea/2.8 + glic/18): 0.93

3. Anion gap > 16mmol / L

AG = (Na +K) - (HCO3 + Cl)

4. Hypocalcaemia — resulting from Ca oxalate
formation. Can be signaled by muscle spasms and
tremors and hyperreflexia with prolonged QT on
EKG;

5. Abnormal kidney function tests - elevated
BUN and creatinine;

6. Increased CPK;

7. Liver damage with elevated liver function tests

B) Urine

The presence of Ca oxalate crystals in two
forms: monohydrate and dihydrate, is essential for
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the laboratory diagnosis of ethylene glycol poi-
soning. These crystals can be visualized within 4
hours after ingestion, and up to 40 hours in untreated
cases.

For the practitioner the association of hypo-
calcemia and the presence of calcium oxalate crys-
tals in urine confirms the diagnosis of ethylene
glycol poisoning.

C)Toxicological determination can be realized
by:

e Identification of ethylene glycol by gas
chromatography — very laborious technique
requiring a separate column.

e Determination of serum levels of ethylene
glycol (gold standard for diagnosis). Levels
below 200 mg/l suggest moderate poisoning,
and levels above 500 mg/I can be considered
serious poisoning (7).

Treatment

The treatment of ethylene glycol is considered a
major emergency in clinical toxicology. It can be
quantified as follows:

A) gastric decontamination

1. Gastric lavage to be indicated only in the first
hour after ingestion;

2. Activated charcoal is ineffective, unless
concomitant ingestion of other toxins is suspected.

B) The administration of antidote is essential in
the treatment of ethylene glycol poisoning.

The main antidotes are ethyl alcohol or
methilpirazol type fomepizol.

Ethyl Alcohol — specially prepared sterile
solution will be used:

¢ intravenous administration 10% solution,

requiring central vein with infusion pump
administration.

e Oral - 43% solution (20% dilution for chil-

dren) administered by nasogastric tube.

It is important to monitor alcohol blood levels:

e at 1-2 h after loading dose

Serum levels should be maintained between:
100-150 mg/dl.

 then alcohol monitoring is done every 2-4 h.

We continue the administration of alcohol until
the serum E.G. is < 20 mg/dl or for 2-3 days (half
time of EG in the presence of alcohol).

Val. abs. 10%i.vsol | 43% oral sol
Alcool
Loading dose 600 mg/Kgc 1,8 ml/Kgc 7,6 ml/Kgc
Maintenence 66 mg/Kgc/h | 0,83 ml/Kgc/h 0,20 ml/
non alcoholics Kgc/h
Maintenence 154 mg/Kg/h | 1,96 ml/Kg/h |0,46 ml/Kg/h
alcoholics

Val. abs. 10%i.vsol | 43% oral sol
Alcool

Maintenence 169 mg/Kg/h | 2,13 ml/Kg 0,5 ml/Kg/h
non alcoholics- corp/h
hemodialysis
Maintenence 257 mg/Kg/h | 3,26 ml/Kg/h | 0,77 ml/Kg/h
alcoholics-
hemodialisys

Extrarenal epuration therapy has great value in
the treatment of severe intoxication with ethylene
glycol. Hemodialysis can be performed even while
taking antidote. During hemodialysis we continue
to administer alcohol but with dosing adjustment
(8).

During 01.01.2006-01.01.2011, 24 children
were admitted to the Department of Toxicology and
Intensive Care, SCUC “Grigore Alexandrescu”
with ethylen glycol poisoning, 7 of them represen-
ting the collective poisoning from Costesti, Arges
(water source).

Sex distribution:

* boys: 18

e QGirls: 6

Age distribution

e 0-1y: 0

e 1-5y: 10

e 6-12y: 10

e 13-18y:4

In all cases patients presented symptomatology
from the neurologic stage:

e euforic state: euforia, dizziness, headache

without alcoholic halitosis

e digestive symptoms: nausea, vomiting

* coma.

All the patients presented metabolic acidosis:
pH < 7,3 and calcium oxalate crystals in urine. The
abdominal ultrasound revealed hyperechogenic
images in kidney medullary in 1 case after 6 weeks.

Because we cannot determine etyhlene glycol
serum levels we use as a criteria for starting the
antidote the presence of oxalate crystals in urine.

Guidelines for starting antidote treatment-
EthylAlcohol.

History of recent ingestion or high index of
suspicion + 2 criteria:

* PH<73;

e Na Bicarbonate <20 mEq/l;

e Osmolal Gap > 10 mOsm;

* Oxalate crystals in urine.

All patients received antidote treatment with
sterile ethyl alcohol i.v. None of our patients needed
hemodyalisis. We didn’t registered any deaths.
None of our patients recieved treatment with
fomepizole.
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In comparison, for a period of five years between
January 2004 and January 2009, in the Paediatric
Poison Center in Cluj-Napoca, Department of Ne-
phrology and Dialysis a total of 11 children with
acute ethylene glycol poisoning were hospitalized,
aged between 2 and 18 years, 9 unintentional in-
gestions and 2 cases of suicide attempts. Most pa-
tients had neurological symptoms, 8 had respiratory
distress, 2 pulmonary edema, 3 patients had gene-
ralized seizures. 9 patients required hemodialysis.
All patients had metabolic acidosis and calcium
oxalate crystals in the urine. Hemodialysis was in-
stituted in 7 cases to eliminate toxic for renal failure
in 2 cases, and in 2 cases for pulmonary edema in 9
cases correction of refractory acidosis was the
primary indication. None of the patients received
specific treatment. There were 7 deaths. (10)

MELAMINE POISONING

The severe collective intoxication with melamine
in China drew the attention to another cause of non
pharmaceutical crystalluria in children. Melamine
is a synthetic substance used since 1930 as the resin
monomer for plastics

The collective poisoning in China in the spring
of 2008 was produced by deliberately adding
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