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ABSTRACT

Objective: To analyze whether the patients with severe
infections, admitted in the Pediatric Intensive Care Unit
of the Hospital de Clinicas of the Universidade Federal de
Uberlandia, underwent the active screening for primary
immunodeficiencies (PID).

Methods: Retrospective study that assessed the data records of
patients with any severe infections admitted in the Pediatric In-
tensive Care Unit, covering a period from January 2011 to January
2012, in order to confirm if they performed an initial investigation
for PID with blood count and immunoglobulin dosage.

Results: In the studied period, 53 children were hospital-
ized with severe infections in the Pediatric Intensive Care
Unit, and only in seven (13.2%) the initial investigation
of PID was performed. Among these patients, 3/7 (42.8%)
showed quantitative alterations in immunoglobulin G (IgG)
levels, 1/7 (14.3%) had the diagnosis of cyclic neutropenia,
and 1/7 (14.3%) presented thrombocytopenia and a final
diagnosis of Wiskott-Aldrich syndrome. Therefore, the PID
diagnosis was confirmed in 5/7 (71.4%) of the patients.

Conclusions: The investigation of PID in patients with
severe infections has not been routinely performed in the Pe-
diatric Intensive Care Unit. Our findings suggest the necessity
of performing PID investigation in this group of patients.
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RESUMO

Objetivo: Verificar se os pacientes internados na Unidade
de Terapia Intensiva Pedidtrica do Hospital de Clinicas da
Universidade Federal de Uberlindia com infeccdes graves
foram submetidos a busca ativa de imunodeficiéncias pri-
marias (IDP).

Métodos: Estudo observacional retrospectivo realizado
na Unidade de Terapia Intensiva Pedidtrica. Incluiram-se
pacientes com diagndstico de qualquer infec¢do grave ad-
mitidos de janeiro de 2011 a janeiro de 2012. Verificou-se
se os pacientes admitidos realizaram a investiga¢fo inicial
para IDP com hemograma e dosagem de imunoglobulinas.

Resultados: No periodo estudado, 53 criangas foram in-
ternadas com infec¢Bes graves, sendo que apenas sete (13,2%)
realizaram investigagdo inicial para IDP. Desses pacientes, 3/7
(42,8%) tinham alteracGes quantitativas dos niveis de imu-
noglobulina G (IgG), 1/7 (14,3%) apresentou diagndstico de
neutropenia ciclica e 1/7 (14,3%), plaquetopenia e diagndstico
de sindrome de Wiskott-Aldrich. Portanto, o diagnéstico de
IDP foi confirmado em 5/7 (71,4%) dos pacientes.

Conclusoes: A investigacio de IDP em pacientes com
infec¢des graves ndo tem sido realizada rotineiramente na Uni-
dade de Terapia Intensiva Pedidtrica. Nossos achados sugerem
a necessidade de investigar as IDP nesse grupo de pacientes.
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RESUMEN

Objetivo: Verificar si los pacientes internados en la
Unidad de Terapia Intensiva Pedidtrica del Hospital de
Clinicas de la Universidad Federal de Uberlandia (Brasil)
con infecciones graves fueron sometidos a la busca activa de
inmunodeficiencias primarias (IDP).

Métodos: Estudio transversal retrospectivo realizado en
la Unidad de Terapia Intensiva Pedidtrica. Se incluyeron
pacientes con diagndstico de cualquier infeccién grave ad-
mitidos de enero de 2011 a enero de 2012. Se verificé si los
pacientes admitidos realizaron la investigacién inicial para
IDP con hemograma y dosis de inmunoglobulinas.

Resultados: En el periodo estudiado, 53 nifios fueron
internados con infecciones graves, siendo que solamente
siete (13,2%) realizaron investigacion inicial para IDP. De
esos pacientes, 3/7 (42,8%) tenfan alteraciones cuantitativas
de los niveles de inmunoglobulinas G (IgG), 1/7 (14,3%)
present6 diagndstico de neutropenia ciclicay 1/7 (14,3%),
plaquetopenia y diagnéstico de sindrome de Wiskott-
Aldrich. Por lo tanto, el diagnéstico de IDP se confirmé en
5/7 (71,4%) de los pacientes.

Conclusiones: La investigacién de IDP en pacientes con in-
fecciones graves no viene siendo realizada de manera rutinera en la
Unidad de Terapia Intensiva Pedidtrica. Nuestros hallazgos confir-
man la necesidad de investigar las IDP en ese grupo de pacientes.

Palabras clave: infeccién; alergia e inmunologfa; nifio;

inmunoglobulinas; terapia intensiva; neumonfa.

Introduction

Primary immunodeficiencies (PIDs) are rare diseases con-
sidered in isolation; however, they comprise a set of over 200
different changes already described and have an estimated
prevalence of 1:2,000 live births®. In general, PIDs are
monogenic, hereditary diseases, which cause immunological
changes and can express increased susceptibility to certain
types of infections, tumors, or autoimmune diseases'?.

Patients with PIDs present, in general, recurrent and/or
more severe infections than those usually observed for each
age group®. In previous surveys conducted by the Primary
Immunodeficiency Foundation, the infections most associ-
ated to subsequent diagnosis of PIDs in patients in the
United States were pneumonia, acute otitis media, sinusitis,
tracheobronchitis, and acute diarrhea, which are common in
childhood”. In this sense, the Jeffrey Modell Foundation,
along with other American institutions, formulated warning
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signs to draw attention for the need to investigate a possible
immune deficiency in this group of patients®.

In Brazil, these warning signs underwent an adaption
to local realities, in a joint effort of the Brazilian Society
of Pediatrics and the Brazilian Association of Allergy and
Immunology, with the emergence of the Brazilian Group for
Immunodeficiency, which became responsible for disseminat-
ing these alert signals in the medical environment. Among the
warning signs (Chart 1), there is an episode of severe systemic
infection (meningitis, osteoarthritis, and sepsis)®”.

The aim of this study was to determine whether patients
with serious infections, admitted to the Pediatric Intensive
Care Unit of Hospital de Clinicas, Federal University of
Uberlandia, have been regularly subjected to active screening
for PIDs on admission or during the follow-up.

Method

Retrospective observational study conducted in the Pediatric
Intensive Care Unit (PICU) of Hospital de Clinicas, Federal
University of Uberlandia in 2012. It included patients diag-
nosed with any serious infection admitted to the PICU from
January 2011 to January 2012, and excluded those with a
history of hospitalization for initial trauma or postoperative
for other causes. The data were obtained through the yearbook
of admissions of the PICU and records were analyzed until the
period of data collection, which took place from March to May
2012, i.e., at least two months from the initial date of admission.

Chart 1 - The 10 Warning Signs for Primary Immunodeficiency
in Children adapted to Brazil

1. Two or more episodes of pneumonia in the
previous year

2. Four or more episodes of otitis in the previous year

3. Recurrent stomatitis and moniliasis for over 2 months

4. Recurrent abscesses or ecthyma

5. One episode of severe systemic infection
(meningitis, osteoarthritis, septicemia)

6. Recurrent intestinal infections/chronic diarrhea

7. Severe asthma, collagen vascular disease, or
autoimmune disease

8. Adverse effects to BCG and/or mycobacterial infection

9. Clinical phenotype suggestive of syndrome
associated with immunodeficiency

10. Family history of immunodeficiency

Source: Adapted from Jeffrey Modell Foundation and the American
Red Cross by the Brazilian Society of Pediatrics and the Brazilian
Association of Allergy and Immunology
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The data verified on the patient’s manual and digital
records comprised information on age, sex, primary di-
agnosis, and secondary diagnosis during hospitalization,
presence of comorbidities, history of previous infections,
tests performed on admission and, subsequently, hos-
pitalization. Within the tests, it was considered as an
initial investigation for PIDs the performance of com-
plete blood count (CBC) and serum immunoglobulin
G, A, and M together.

We used a convenience sample, composed of all patients
who met the inclusion criteria in the year proposed for
the study. Results were expressed by means of descriptive
statistics. The study was approved by the Research Ethics
Committee of Universidade Federal de Uberlandia.

Table 1 - Characteristics. diagnosis on admission and
previous infections in patients with serious infections treated
at the Pediatric Intensive Care Unit of Hospital de Clinicas.
Universidade Federal de Uberlandia

Patients
Age (months)* 36 (1-144)
Male sex 26 (49.0%)
Deaths during hospitalization 4 (7.5%)
History of recurrent infections 19 (35.8%)
Immunological research with CBC and 7 (13.2%)
immunoglobulin check
Normal 2 (28.5%)
Abnormal 5(71.5%)
Diagnosis on admission
Pneumonia 22 (41.5%)
Sepsis/septic shock 16 (30.1%)
Meningitis/encephalitis 7 (13.2%)
Skin infections 5(9.4%)
Gastroenteritis 3 (5.6%)
Myocarditis/pericarditis 2 (3.7%)
Abscesses 2 (3.7%)
Types of recurrent infections**
Pneumonia 11 (57.9%)
Acute otitis media 4 (21.0%)
Sepsis 4 (21.0%)
Gastroenteritis 3 (15.8%)
Meningitis 3 (15.8%)
Urinary tract infection 2 (10.5%)
Skin infections 2 (10.5%)

*Median (range); **Described in the medical records of 19 patients; the
remaining 34 records did not mention previous infections
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Results

From January 2011 to January 2012, 53 children were
admitted to the PICU involved in the study with primary
diagnosis of some form of severe infectious. The mean age
was 4.3 years (ranging from 0.08 to 12 years) and 26 patients
(49%) were male. Of this total, four (7.5%) died during
hospitalization.

The most prevalent diagnoses associated with hospitaliza-
tion were pneumonia in 22 (41.5%), followed by sepsis/sep-
tic shock in 16 (30.1%), and others less prevalent (Table 1).
Nineteen (35.8%) patients contained a history of recurrent
infections such as pneumonia, otitis, and sinusitis in their
records (Table 1).

Among the 53 patients, only seven (13.2%) under-
went initial screening for PIDs through the association
of immunoglobulin A (IgA), immunoglobulin G (IgG),
immunoglobulin M (IgM), and immunoglobulin E (IgE)
checks. One (14.3%) of the seven patients presented
changes in neutrophils, which subsequently confirmed
the diagnosis of cyclic neutropenia. One (14.3%) pre-
sented thrombocytopenia (44.000platelets/mm?) with
abnormal platelet size and high IgE (1.760UI/mL) asso-
ciated with a complicated generalized eczema, diagnosed
with Wiskott-Aldrich syndrome. Another three (42.8%)
of the seven patients studied showed reduced levels of
IgG, and in one of them, the values of IgA and IgM
were also reduced to the levels of agammaglobulinemia.
Two patients with low IgG levels alone were diagnosed
with transient hypogammaglobulinemia of infancy,
and the patient with global deficit of antibodies is one
of the four patients who died during hospitalization,
not having the chance to complete the investigation.
The levels of antibodies were demonstrated in graphical
representation of immunoglobulins by age (Figure 1).
Among the seven patients with initial screening, only
two (28.5%) presented normal blood count and serum
immunoglobulin for the age range.

Discussion

Infections are the main manifestations of PIDs. They
may occur in a recurring basis and, thus, the patient has a
much larger number of infections that the average for his age
group, or may present more severe infections, with increased
risk®. The patients with PIDs may also present with PIDs
infections caused by unusual pathogens®.
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The more severe infections in patients with PIDs occur
by the deficit in combating pathogens that multiply fast,
and, often require the use of antibiotics in larger doses or
for longer periods than usual, to have an adequate clinical
response'’?. In the present study, the most prevalent initial
infection responsible for ICU admission was pneumonia,
given equivalent surveys of general infections in children
with PIDs"Y. Another interesting fact is that most patients
already had records of recurrent infections, which should
warn for the diagnosis of primary immunodeficiency.

To improve medical knowledge about PIDs, the warning
signs were developed, which have been disseminated in the
medical community through lectures, cards, and posters,
and the use of social media to draw attention to the need to
perform the screening of these patients, whose diagnosis can
provide a more effective treatment of the disease, reducing the
number of infections and hence, the morbidity and mortalicy?.

The PICUs have, as part of their target audience, patients
with serious infections, precisely one of the indicative signs
of PIDs and that suggest the immunological investigation.
Nevertheless, even in a reference institution, such as that
here presented, which is a tertiary hospital with regional
demand and linked to the area of education, the screening
of patients has not been performed routinely, as analyzed by
the present study.

In a previously published epidemiological survey on
PIDs in Latin America, 53.2% of registered PIDs were pre-
dominantly antibody defects and 22.6% were well-defined
genetic syndromes that occur with immunodeficiencies®.
In the present study, in the seven cases investigated, four
had diagnostic confirmation of PIDs and another had low
levels of all classes of antibodies, being highly suggestive
of agammaglobulinemia with distribution compatible with
the mentioned survey.

It is important to mention that 70% of the assessed
patients were diagnosed by simple tests provided by the
Brazilian public Unified Health System and available to
almost all medical institutions, such as those performed
in this study. The immunological investigation in patients
with PIDs is individualized according to the signs and
symptoms and must be performed in stages, according to
the findings in each subject®. Thus, even if the blood count
and immunoglobulins have shown normal results in two
other patients investigated, other humoral changes cannot be
excluded, such as complement changes or qualitative deficit
of antibodies, or even cellular changes, such as qualitative
for phagocytes or lymphocytes, or other more specific. These
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Figure 1 - Levels of antibodies of immunoglobulin class G
(IgG), immunoglobulin A (IgA), and immunoglobulin M (IgM) in
patients with serious infections, admitted at the pediatric ICU
of Hospital de Clinicas, Universidade Federal de Uberlandia,
who conducted the initial investigation for primary immunodefi-
ciencies. Reference curves of antibodies 1gG, IgA, and IgM in
the Brazilian population from Fujimura MD"3,
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patients should be referred for further evaluation in immu-
nology research centers, which require greater dissemina-
tion among pediatricians so that patients can be referred,
investigated, and followed-up accordingly.

The present study has limitations due to the retrospective
data collection, with analysis depending on the completion
of the medical records of each patient. A multicenter pro-
spective cohort would present more reliable data about the
actual need for investigation of these patients.
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