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Ma progressao ponderal num lactente
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Failure to thrive as the first manifestation of primary
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RESUMO

A imunodeficiéncia combinada grave (SCID) corresponde a um grupo de entidades diferentes que se caracterizam
por varios defeitos moleculares com compromisso grave do numero e fungao dos linfocitos T e/ou B e, ocasionalmente,
das células natural killer. Os autores apresentam o caso de um lactente de 3 meses, internado por ma progressio pon-
deral com um més de evolugao. Durante o internamento iniciou dejecgoes diarreicas e dificuldade respiratéria. Pela
hipotese de imunodeficiéncia, iniciou terapéutica antibidtica e antifungica. O estudo das populagdes linfocitarias foi
compativel com SCID T-B+NK-. Apesar do tratamento farmacolégico e ventilagao invasiva, faleceu apos dois meses de
internamento. O estudo genético confirmou tratar-se de um defeito da cadeia ¥ do receptor das interleucinas, ligado
ao cromossoma X.A SCID é uma emergéncia pediatrica, habitualmente fatal nos dois primeiros anos de vida, sendo
fundamental o diagnéstico precoce, o isolamento, a profilaxia de infecgSes oportunistas e o transplante de precursores

hematopoiéticos.

Palavras-chave: Imunodeficiéncia, imunodeficiéncia combinada grave, lactente, ma progressao ponderal.
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ABSTRACT

Severe combined immunodeficiency (SCID) is a rare congenital immunodeficiency characterised by several molecular defects

that lead to severe compromise in the number and function of T- and/or B-cells and, occasionally, of natural killer cells.The authors

present the case of a three-month-old infant admitted to hospital due to failure to thrive in the previous month. During the hospi-

tal stay he developed diarrhoea and respiratory distress. Inmunodeficiency was suspected and antibiotic and antifungal therapy

was initiated. The lymphocyte profile study was suggestive of SCID T-NK-B+. In spite of treatment and invasive ventilatory support

he died 2 months later. Genetic study confirmed a gene mutation on the 'y chain receptor that is common in various interleukins,

linked to the X chromosome. Severe combined immunodeficiency is a paediatric emergency, usually fatal in the first two years of

life, making early diagnosis critical. Isolation, prophylactic treatment for opportunistic infections and bone marrow transplantation

is mandatory.

Key-words: Failure to thrive, infant, immunodeficiency, severe combined immunodeficiency.

INTRODUCAO

s imunodeficiéncias caracterizam-se por defei-

tos no sistema imunitario, podendo ser prima-

rias ou secundarias. Nas imunodeficiéncias pri-
marias, mais raras, ocorrem defeitos genéticos' do sistema
adaptativo (linfocitos T e B) e / ou do sistema inato (neu-
tréfilos, complemento e células natural killer)>*. Os defei-
tos genéticos podem ser expressos apenas nas células
imunes ou em outros tecidos?.

A imunodeficiéncia combinada grave (SCID) corres-
ponde a um grupo de entidades diferentes nos quais
existem varios defeitos moleculares que originam com-
promisso grave do nimero e fungao dos linfocitos T e/ou
B e, ocasionalmente, das células natural killer, estando
assim comprometidas as imunidades humoral e celu-
lar'3# Segundo dados da ESID (European Society for Im-
mune Deficiencies),a SCID representa 8,86% das imuno-
deficiéncias primarias na Europa, do total de 7272 casos
registados®. Em Portugal, de acordo com o Registo Por-
tugués de Imunodeficiéncias Primarias de 2004, estima-

-se que este valor seja de 8%'. O inicio dos sintomas

INTRODUCTION

mmunodeficiencies are characterised by immune sys-

tem defects and may be either primary or secondary.

Primary deficiencies are less common and are charac-
terized by genetic defects' of the adaptive (T- and B-cells)
and/or innate (neutrophils, complement and natural killer
cells) immune systems?3. Genetic defects may be ex-
pressed in the immune cells or in other tissues?.

Severe combined immunodeficiency (SCID) corres-
ponds to a group of different entities comprising several
molecular defects that lead to severe compromise of the
number and function of T- and/or B-cells and, sometimes,
of natural killer cells, thus compromising the humoral and
cellular immune response'*#. According to ESID (Euro-
pean Society for Inmune Deficiencies) data, SCID repre-
sents 8.86% of all primary immunodeficiencies in Europe,
from a total of 7,272 registered cases®. In 2004, the rate in
Portugal was 8% according to the Portuguese Registry of
Primary Immunodeficiencies'.

The onset of symptoms generally occurs before six

months of age, when there is a decrease in maternal trans-
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ocorre geralmente antes dos 6 meses de idade, quando
ha diminuicdo dos anticorpos maternos transplacen-
tarios'3*¢. A apresentagdo clinica caracteriza-se pela
existéncia de uma ou mais das seguintes manifestagoes:
infecgOes respiratdrias e/ou intestinais, recorrentes e
de dificil resolugao clinica, causadas por agentes opor-
tunistas ou de baixa viruléncia; ma progressao estato-
ponderal, diarreia de dificil controlo e, em alguns casos,
eczema cronico'?’. Pode surgir exantema eritematoso
maculopapular que traduz doenga de enxerto versus
hospedeiro desencadeada pelos linfécitos T maternos
existentes no lactente’. Habitualmente, estas criangas
nao apresentam amigdalas palatinas, os ganglios linfati-
cos estdo pouco desenvolvidos e o timo nao é visivel
na radiografia do térax3*¢. Sdo agentes infecciosos ha-
bituais a Candida albicans, Pseudomonas, Salmonela, ou-
tras bactérias gram positivas e negativas, virus respira-
torios ou da familia dos herpes e o Pneumocystis

jiroveci'34,

CASO CLIiNICO

Os autores apresentam o caso de um lactente do
sexo masculino com 3 meses, fruto de uma segunda
gravidez vigiada, sem intercorréncias, que nasceu as 38
semanas de gestagao com peso de nascimento de 3015
gramas e boa adaptagao a vida extrauterina. Tinha o
Plano Nacional de Vacinagao cumprido, incluindo uma
dose de vacina antipneumocécica conjugada. Era filho
de pais jovens e nao consanguineos e o irmao de 3 anos
era saudavel. Foi observado no servigo de urgéncia por
ma progressao ponderal associada a recusa alimentar
parcial com um més de evolugdo. O peso encontrava-se
no percentil 5 para a idade (aos 2 meses no percentil
25) e estatura no percentil 25. Estava sob aleitamento
misto desde os 2,5 meses e apresentava na ultima se-
mana rinofaringite ligeira. O irmio estava medicado

para amigdalite. Ao exame objectivo, apresentava-se

placental antibodies'**¢. Clinical presentation is characte-
rised by one or more of the following: recurrent difficult-
-to-treat respiratory and/or intestinal infections caused by
opportunistic agents or low grade viruses; failure to thrive;
difficult-to-treat diarrhoea and sometimes chronic ecze-
ma'37. Erythematous maculopapular exanthema has been
seen, explained by graft-versus-host disease triggered by
maternal T-cells in the infant’. Normally, these children do
not have palatine tonsils, their lymph glands are underdeve-
loped and thymus is not visible in chest X-ray**¢.The usual
infectious agents are Candida albicans, Pseudomonas, Salmo-
nella, other Gram positive and negative bacteria, respiratory

viruses or of the herpes family and Pneumocystis jiroveci'3*.

CASE REPORT

The authors present the case of a three-month-old male
infant,born of a second and monitored pregnancy during which
no adverse events occurred. The gestation period was 38
weeks, birth weight 3015 grams and there was good adaptation
to extra-uterine life. The child complied with the National
Vaccination Schedule, including one dose of conjugated anti-
-pneumococcal vaccine. He was born to young, non-consan-
guineous parents and had a healthy 3-year-old sibling.The child
was seen in the Emergency Room service for failure to thrive
associated to partial rejection of food with one-month evolu-
tion. The child’s weight was in the fifth percentile for his age
(in percentile 25 at 2 months) and his height was in percentile
25. He was breast- and bottle-fed from 2.5 months on and
had presented mild rhinopharyngitis during the previous week.
His brother was under medication for tonsillitis.

On physical examination he was sub-febrile, with mild
peribuccal cyanosis, intermittent moaning, SpO, over 95% in
environmental air and no other symptoms of respiratory dis-
tress or poor muscle mass.There were no signs of malnutri-
tion or dehydration. He was admitted to establish a diagnosis,
with hypogalactia, difficult feeding and urinary infection ex-

cluded.He started extensively hydrolyzed milk and anti-reflux
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subfebril, com cianose peribucal ligeira, gemido inter-
mitente, SpO, superior a 95% em ar ambiente, sem
outros sinais de dificuldade respiratéria e massas mus-
culares pobres, sem sinais de desnutrigao ou desidra-
tagao. Foi internado para esclarecimento diagnéstico,
tendo sido excluidos hipogalactia, conflito alimentar e
infeccao urinaria. Iniciou leite extensamente hidrolisado
e medidas antirrefluxo por suspeita de intolerancia as
proteinas do leite de vaca e de esofagite por refluxo
gastroesofagico.Verificou-se agravamento da dificuldade
respiratéria e iniciou quadro de diarreia grave com
muco, mantendo periodos de temperatura subfebril. No
terceiro dia de internamento efectuou radiografia do
térax que mostrou infiltrado pulmonar alveolar difuso
(Figura |) e os exames laboratoriais revelaram hemo-
globina de 9g/dL, leucécitos de 7390x 1 0%/L, neutrdfilos
de 5300x10°/L, linfocitos de 1500x10%/L, plaquetas de
274 000x10°/L e proteina C reactiva de 0,2 mg/dL. A
ecografia cardiaca nao mostrou alteragoes e a pesquisa
de rotavirus e adenovirus nas fezes foi negativa. O do-
seamento de imunoglobulinas mostrou défice de Ig A
(<0,05 g/L;N:0,044-0,84) e de IgM (0,12 g/L;N:0,17-1,05)
e valor normal de Ig G (1,9 g/L;N:1,7-10,69). No sétimo
dia de internamento verifica-se novo agravamento do
quadro (necessidade de oxigenoterapia suplementar
por dificuldade respiratéria moderada, vémitos, sinais
de desidratagao e distensao abdominal). Foi colocada a
hipotese de imunodeficiéncia, pelo que iniciou flucona-
zol, ceftriaxone e cotrimoxazol. Apesar disso, dois dias
depois, por insuficiéncia respiratoria grave, iniciou ven-
tilagao de alta frequéncia. Foi conhecido o estudo das
populagdes linfocitarias que revelou défice acentuado
de linfécitos T CD4 (0,0x10°/L — 0,0%), CD3 (35x10°/L
— 5%), CD8 (35x10°/L — 5%) e células natural killer
(42x10°/L — 6%) com expansio relativa de linfocitos B
(600x10°/L — 89%), sugestivo do diagndstico de imuno-
deficiéncia combinada grave T-B+NK-. Iniciou terapéu-
tica com imunoglobulina G humana polivalente na dose

de 600mg/kg e foram tomadas as medidas para a reali-

measures for suspected cow’s milk protein intolerance and
esophagitis caused by gastro-oesophageal reflux. Worsened
respiratory distress was seen and the patient started having
severe mucous diarrhoea and maintained sub-febrile periods.
Chest X-ray was performed on the third day of hospital ad-
mission and showed diffuse pulmonary alveolar infiltrate
(Figure |).Laboratory tests revealed haemoglobin 9g/dL, leu-
cocytes 7,390x10%L, neutrophils 5,300x10°/L, lymphocytes
1,500x | 0%/L, platelets 274,000x10°/L and C reactive protein
0.2 mg/dL. Cardiac echography did not show any alterations
and tests for Rotavirus and Adenovirus in faeces were nega-
tive. Immunoglobulin levels showed deficit of IgA (< 0.05 g/L;
N:0.044-0.84) and Ig M (0.12 g/L; N:0.17-1.05) with normal
Ig G (1.9 g/L; N:1.7-10.69).The clinical picture worsened on
the seventh day of admission requiring supplementary oxygen
due to moderate respiratory difficulty, vomiting, signs of de-
hydration and abdominal distension. Inmunodeficiency was
suggested and treatment with fluconazole, ceftriaxone and
cotrimoxazole was initiated. Despite this, two days later re-
spiratory failure led to high frequency ventilation being started.
Lymphocyte study showed marked deficit of T CD4-cells

Figura |. Radiografia do torax mostrando infiltrado pulmonar
alveolar difuso
Figure I. Chest X-ray showing diffuse alveolar pulmonary infiltrate
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zacao de transplante de medula 6ssea. Durante o in-
ternamento isolaram-se no lavado broncoalveolar
(LBA) Pneumocistis jiroveci, citomegalovirus e Aspergillus
fumigatus. Efectuou terapéutica com metilprednisolona
(14 dias), ganciclovir (21 dias), anfotericina B (10 dias),
substituida por voriconazol por persisténcia do Asper-
gillus fumigatus no LBA, completando 21 dias de cotri-
moxazol e || dias de ceftriaxone. Manteve antibiote-
rapia de largo espectro (ceftazidime, teicoplanina e a
associagdo piperacilina com tazobactam) e profilaxia
com cotrimoxazol e ganciclovir. No 51.° dia de inter-
namento surgiu exantema micropapular no tronco e
membros associado a supuragao da cicatriz da vacina
com o bacilo Calmette-Guerin (BCG), pelo que foi co-
locada a hipotese de BCGite e disseminagao do BCG.
Iniciou rifampicina, isoniazida e claritromicina. Manteve-
-se sempre sob ventilagao invasiva com parametros
agressivos devida a sindrome de dificuldade respirato-
ria aguda grave, o que protelou a sua transferéncia para
o centro de transplante. Faleceu ao 57.° dia de inter-
namento por paragem cardiorrespiratoria.

Posteriormente, foram conhecidos a cultura positiva
no LBA para Mycobacterium complex e o estudo molecular,
realizado no Hospital Necker Enfants Malades, em Paris,
confirmou o diagndstico de imunodeficiéncia combinada
grave ligada ao cromossoma X com mutagao no gene yC
no exao 5:669 1 A com substituicio do aminoacido R226H,
que codifica a cadeia gama dos receptores de interleucinas
(IL-2, IL-4, IL-7, IL-9, IL-15 e IL-21).

A mae foi orientada para a consulta de genética para

aconselhamento genético.

DISCUSSAO

As SCIDs podem apresentar cinco fenétipos diferentes,
de acordo com as linhas celulares afectadas: T-B-NK—,
T-B+NK—,T-B-NK+,T-B+NK+ e T+B+NK+.A cada fenéti-

po pode corresponder mais do que um defeito molecu-

(0.0x10%/L — 0.0%), CD3 (35x10°/L — 5%), CD8 (35x10°/L —
5%) and natural killer cells (42x10°/L — 6%) with relative ex-
pansion of B-cells (600x10%/L — 89%), suggesting a diagnosis
of SCIDT-B+NK-.Human polyvalentimmunoglobulin G treat-
ment was started at 600mg/Kg and measures were taken for
a bone marrow transplant. During the hospital stay, Pneumo-
cistis jiroveci, Cytomegalovirus and Aspergillus fumigatus were
isolated in the bronchoalveolar lavage (BAL). Patient was
treated with methylprednisolone (14 days), ganciclovir (21
days),amphotericin B (10 days), replaced by voriconazole due
to persistent Aspergillus fumigatus in the BAL, and 21 days of
cotrimoxazole and | | of ceftriaxone.Patient continued broad
spectrum antibiotherapy (ceftazidim, teicoplanin and the as-
sociation of piperacillin with tazobactam) and prophylactic
cotrimoxazole and ganciclovir. On the 5 day of hospitaliza-
tion, micropapular exanthema developed on the trunk and
limbs associated to suppuration of the BCG (Bacillus Calmette-
Guerin) vaccination scar, leading to the hypothesis of BCGitis
and BCG dissemination.The patient began rifampicin,isoniazid
and clarithromycin. He was maintained on aggressive invasive
ventilation,due to severe acute respiratory distress syndrome,
which delayed his transfer to the transplant centre.The patient
died of cardiac arrest on the 57" day of hospital admission.
Subsequently, the BAL culture results were positive for
Mycobacterium complex and the molecular study results from
the Hospital Necker Enfants Malades in Paris confirmed the
diagnosis of SCID, linked to the X chromosome with muta-
tion on the YC gene at the 5:669 | A exon with substitution
of the R226H amino acid, which codifies the gamma chain
of IL-2, IL-4, IL-7, IL-9, IL- 15 and IL-21 interleukin receptors.
The mother was referred to a genetics appointment

for genetic counseling.

DISCUSSION

Severe combined immunodeficiencies can present five
different phenotypes, depending on the cell line affected:
T-B-NK—, T-B+NK—, T-B-NK+, T-B+NK+ and T+B+NK+.
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lar'*57. A SCID ligada ao X mais frequente (30-50% dos
casos de SCID) é causada por defeito no gene que codi-
fica a cadeia y do receptor para a IL-2,a qual é comum aos
receptores de IL-4, IL-7,IL-9, IL-15 e IL-21'-*5¢, Tem uma
prevaléncia de cerca de um em 50000 a 100000 nasci-
mentos, atingindo criangas do sexo masculino, cuja mae é
portadora da mutagio'3*¢ Estas criangas sdo saudaveis ao
nascimento e na sua maioria nao existe historia familiar
conhecida*. As vacinas do BCG ou com virus vivo atenu-
ado podem causar complicagbes graves, como infecgao
disseminada'“. Laboratorialmente apresentam linfopenia
(<2000x10°/L), sobretudo a custa dos linfocitos T CD3
(<200x10%/L), hipogamaglobulinemia (IgA e IlgM) e Ig G
com valores normais ao nascimento e diminuigao progres-
siva até aos seis meses, com a perda das imunoglobulinas
maternas*>®.

A SCID é uma emergéncia pediatrica, fatal no primeiro
ano de vida '3*7, pelo que é fundamental o diagnéstico preco-
ce com o consequente isolamento, profilaxia de infecgcoes
oportunistas e transplante de medula 6ssea o mais rapidamen-
te possivel. Este pode ser de dador HLA idéntico, ou, na sua
auséncia, de HLA nao idéntico ou transplante de células esta-
minais hematopoiéticas haploindénticas provenientes de ban-
cos de medula 6ssea ou de células do corddo umbilical'*4¢.
Nos EUA encontra-se em fase de implementacao o rastreio
da SCID no “teste do pezinho” através da pesquisa no ADN
do gene do receptor dos linfécitos T (Tcell receptor excision
circle —TREC), que se encontra ausente nas criangas doentes.
Desta forma, é possivel o inicio mais precoce do tratamento
com melhoria do prognéstico 8.O CD 132 é a cadeia gama do
receptor para a IL-2 e a sua expressao pode ser avaliada por
citometria de fluxo apds estimulagdo in vitro dos linfocitos B,
podendo constituir igualmente um teste de rastreio rapido.

No caso apresentado, houve algum atraso na suspeicao
de imunodeficiéncia primaria, talvez devido a clinica ser ini-
cialmente muito fruste,apenas existindo ma progressao pon-
deral,sem infec¢coes associadas e sem antecedentes familiares
de imunodeficiéncia primaria. A auséncia de timo na radio-

grafia realizada no terceiro dia de internamento (Figura 1) e

Each phenotype can correspond to more than one mole-
cular defect'**7.SCID is X-linked in 30-50% of SCID cases
and in these cases it is frequently caused by a defect in the
gene that codifies the 7 chain of the IL-2 receptor, which
is common in the IL-4, IL-7, IL-9, IL-15 and IL-2| recep-
tors'-*3€ |t has a prevalence of around | in 50000 — 100000
births, affecting male children whose mother carries the
mutation'?*¢. These children are healthy at birth and the
majority has no known family history*. BCG vaccines or
vaccines with attenuated live virus can cause serious com-
plications, such as disseminated infections'*. Laboratory
tests reveal lymphopaenia (< 2,000x | 0%/L), particularly at
the cost of T CD3-cells (< 200x10°/L), hypogammaglobu-
linaemia (IgA and IgM) and IgG with normal levels at birth
and progressive decrease up to 6 months, with the loss of
maternal immunoglobulins*>®.

Severe combined immunodeficiency is a paediatric
emergency, fatal in the first year of life'**7, making early
diagnosis crucial with consequent isolation, prophylactic
treatment of opportunistic infections and bone marrow
transplant as soon possible. Bone marrow could be dona-
ted from an identical HLA donor or, if not available, non-
-identical HLA or via transplant of haplo-identical haema-
topoietic stem cells from a bone marrow bank or
umbilical cord cells'3*¢. The USA is currently implementing
routine post-natal SCID screening with the Guthrie test,
via DNA research into the T-cell receptor (T-cell receptor
excision circle — TREC), which is absent in the diseased
children.In this way, it is possible to initiate early treatment
with improved prognosis®. CD 132 is the gamma chain of
the IL-2 receptor and its expression may be evaluated using
flow cytometry following in vitro stimulation of B-cells,
which can also be a quick screening test.

There was a delay in suspecting primary immunodefi-
ciency in the case presented here, perhaps as a result of
the initially puzzling clinical picture which revealed only
failure to thrive with no associated infections and no fa-
mily history of primary immunodeficiency. The absence of
thymus in the X-ray taken on the 3™ day of hospital ad-
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a linfopenia (1500x10%/L) sio sinais de alerta para a SCID
que ndo foram valorizados. Verificou-se posteriormente um
agravamento rapido do quadro clinico com necessidade de
ventilagdo mecanica. Apos ter sido colocada a hipétese de
SCID, o lactente nao apresentou critérios clinicos que per-
mitissem a sua transferéncia para um centro especializado
em transplante de medula &ssea, terapéutica que deve ser
equacionada mesmo antes do diagndstico genético.

Os autores pretendem com a apresentagao deste caso
chamar a atengdo para esta patologia e sua forma de apresen-
tagao. A SCID, apesar de rara, esta certamente subdiagnos-
ticada no nosso pais, dado que o nimero de casos registado
¢ inferior ao que seria previsivel na populagao portuguesa.
Num lactente com quadro de ma progressao ponderal asso-
ciado a linfopenia e auséncia de timo na radiografia do torax,

o diagnéstico de SCID deve ser evocado de imediato*’.
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