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This is the second report on the continuing efforts of LAGID
to increase the recognition and registration of patients with pri-
mary immunodeficiency diseases in 12 Latin American coun-
tries: Argentina, Brazil, Chile, Colombia, Costa Rica, Honduras,
Mexico, Panama, Paraguay, Peru, Uruguay, and Venezuela. This
report reveals that from a total of 3321 patients registered, the
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most common form of primary immunodeficiency disease was
predominantly antibody deficiency (53.2%) with IgA deficiency
reported as the most frequent phenotype. This category was
followed by 22.6% other well-defined ID syndromes, 9.5%
combined T- and B-cell inmunodeficiency, 8.6% phagocytic
disorders, 3.3% diseases of immune dysregulation, and 2.8%
complement deficiencies. All countries that participated in the
first publication in 1998 reported an increase in registered pri-
mary immunodeficiency cases, ranging between 10 and 80%.
A comparison of the estimated minimal incidence of X-linked
agammaglobulinemia, chronic granulomatous disease, and se-
vere combined immunodeficiency between the first report and
the present one shows an increase in the reporting of these dis-
eases in all countries. In this report, the estimated minimal inci-
dence of chronic granulomatous disease was between 0.72 and
1.26 cases per 100,000 births in Argentina, Chile, Costa Rica,
and Uruguay and the incidence of severe combined immunode-
ficiency was 1.28 and 3.79 per 100,000 births in Chile and Costa
Rica, respectively. However, these diseases are underreported in
other participating countries. In addition to a better diagnosis of
primary immunodeficiency diseases, more work on improving
the registration of patients by each participating country and by
countries that have not yet joined LAGID is still needed.

KEY WORDS: Primary immunodeficiency; Latin America; LAGID;
Immunodeficiency epidemiology.

INTRODUCTION

Although primary immunodeficiencies (PID) are rare in-
herited diseases, intense research studies in recent years
have contributed to the understanding of the immunologi-
cal defects and the genes involved in these disorders. Since
the first case was reported in 1952, more than 100 types
of PID are now known and their genetic defects have been
identified (1). During the last decade, significant advances
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have been made in the diagnosis and management of these
conditions, which have improved their morbidity and mor-
tality. However, epidemiological studies have shown wide
geographical and racial variations in the prevalence and
pattern of PID (2). Physicians and general practitioners
are often not well informed about the clinical presenta-
tion of PID and as a consequence, patients die or remain
untreated for several years.

Most developed countries have created registries to
estimate the prevalence, incidence, and patterns of PID
(3—11). However, epidemiological information of these
diseases in developing countries is hampered by their lim-
ited resources to diagnose and treat these disorders. For
this reason, in 1993, a group of immunologists from four
Latin American Countries: Argentina, Brazil, Chile, and
Colombia, formed the Latin American Group for Primary
Immunodeficiency Diseases (LAGID). Important goals
of this organization were to include other Latin American
countries and to create registries of PID in each participat-
ing country. The first results of this effort were published
by eight countries in 1998 (12).

After more than a decade since the creation of LAGID
and its PID Registry, many of the objectives set forth by
this group have been accomplished. The group has grown
from the initial four to a total of 14 countries with a wide
population range. Scientific meetings with case presenta-
tions and discussions with international guest speakers
have been held annually. During these meetings, par-
ticipating members have had the opportunity to report
and discuss their registries. Educational programs and
national scientific meetings with pediatricians have im-
proved the early recognition and treatment of some of
these diseases. Cooperation with scientists in countries
with well-established immunology and molecular biol-
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ogy laboratories has helped other countries with limited
resources, in the diagnosis of PID.

LAGID has also led to the development of patient and
parent support groups and to the creation of a Web site and
an online forum to keep members informed of important
events and to discuss diagnosis and treatment options for
patients with PID.

Here, we report on the impact of the continuing efforts
of LAGID to increase the recognition and registration of
PID patients in Latin America.

METHODS

Participating Countries

Countries participating in this report and their respec-
tive population and birth rate (13) are listed in Table L.
Each country has one or two LAGID representatives, ex-
cept for Brazil, which has three, who are responsible for
coordinating, managing, and reporting the PID Registry
to LAGID.

Data-Entry Form (Registry Questionnaire)

A two-page form initially designed in 1994 and adopted
in 1995 was used to enter individual patient’s basic de-
mographic information. This form, which has been subse-
quently used to register all patients, includes: 1) the names
of both the primary-care physician and the immunolo-
gist providing care; 2) patient’s demographic information;
3) the PID diagnosis with clinical and phenotypic char-
acteristics, molecular defect, mode of inheritance, associ-
ated diseases, secondary diseases, and malignancies; and
4) laboratory tests used for the diagnosis.

Table I. Population and Birth Rate of Countries Participating in PID Registry?
1995-2000 Birth rate # Births per year 2000-2005 Birth rate per # Births per year
Country Population in millions per 1000 population” 1995-2000 1000 population” 2000-2005
Argentina 39.5 19.0 750,500 17.8 703,100
Brazil 186.1 20.7 3,852,270 18.0 3,349,800
Chile 16.0 18.7 299,200 16.5 264,000
Colombia 42.9 24.4 1,046,760 22.0 943,800
Costa Rica 4.0 223 89,200 19.8 79,200
Honduras 7.2 35.0 252,000 31.5 226,800
Mexico 106.2 24.6 2,612,520 22.3 2,368,260
Panama 3.1 24.6 76,260 22.4 69,440
Paraguay 6.3 324 204,120 30.5 192,150
Peru 27.9 25.6 714,240 22.1 616,590
Uruguay 34 17.3 58,820 15.2 51,680
Venezuela 25.4 23.4 594,360 20.2 513,080

“Source: International Database, U.S. Census Bureau, Washington, DC. Available at: http://www.census.gov.

bBirth rate average from each 5-year period.
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Diagnostic Classification of PID

The criteria for the phenotypic diagnoses of PID were
published in our first report (12) and it includes all di-
agnoses used by the World Health Organization (WHO)
and the European Registry for Immunodeficiency Dis-
eases (ESID) (14, 15). In this report, we have adopted
the most recent classification developed by the Inter-
national Union of Immunological Societies (IUIS) Pri-
mary Immunodeficiency Diseases Classification Commit-
tee (16). In this classification, the phenotypes are divided
into eight categories: I. Combined T- and B-cell immun-
odeficiencies (ID); II. Predominantly antibody ID; III
Other well-defined ID syndromes; IV. Diseases of im-
mune dysregulation; V. Congenital defects of phagocytic
number, function, or both; VI. Defects in innate immunity;
VII. Autoinflammatory disorders; and VIII. Complement
deficiencies. The data justifying the diagnosis of each
patient registered in each country was evaluated by the
local LAGID representatives submitting the information
for this report. The areas of each country that actively
submitted patient data varied, so that some of the data
reported in this registry may have a substantial reporting
bias. The representatives of each LAGID country in this
report are responsible for their own registry.

Estimation of the Minimal Incidence of PID Cases

The minimal incidence of PID cases in each country
was estimated by calculating the average of cases per
year reported in each period of the LAGID (estimated at
10 years for the first period and 8 years for the second
period). Each average was divided by the country’s birth
rate for that period and the results were multiplied by
100,000. Information on each country’s birth rate was
obtained from the International Database, U.S. Census
Bureau, Washington, DC (13).

RESULTS

A total of 3321 patients with PID have been registered
in 12 Latin American countries (Table II). Since our first
reportin 1998 (12), the number of countries reporting their
registries has increased from 8 to 12 with the addition of
Honduras, Panama, Peru, and Venezuela.

The ID phenotypes in each major category are shown
in Table II. The distribution of these categories and their
phenotypes are: 1) 53.2% predominantly antibody ID;
2) 22.6% other well-defined ID syndromes; 3) 9.5% com-
bined T- and B-cell ID; 4) 8.6% congenital defects of
phagocytic number, function, or both; 4) 3.3% diseases
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of immune dysregulation; and 6) 2.8% complement defi-
ciencies (Fig. 1).

Of the combined T- and B-cell deficiency phenotypes,
severe combined immunodeficiency disease (SCID) was
the most frequently reported. Selective IgA deficiency
was the most common of the predominantly antibody de-
ficiencies, with Argentina reporting the most cases. Within
the other well-defined ID syndromes, ataxia telangiectasia
was the most frequent deficiency, followed by hyper IgE
syndrome and the Di George anomaly. The number of pa-
tients reported to have these two conditions varied widely
from country to country. The variation in the number of
ataxia telangiectasia patients was due to a large extent,
to clusters in Costa Rica and in Mexico, with smaller
numbers reported in the larger South American countries
like Argentina and Brazil. By contrast, the largest num-
bers of the Di George syndrome patients were reported
in Argentina and Chile with smaller numbers reported in
other countries including the most populous one, Brazil.
Chronic granulomatous disease was the most frequent
among the phagocytic disorders and C1 inhibitor defi-
ciency was the most common among the complement
deficiencies (Table II).

The PID distribution reported by country is also shown
in Table II. The country reporting the largest number of
patients was Argentina, followed by Brazil and Mexico.
Argentina and Brazil were the leading countries reporting
the largest number of different phenotypes within each
major category. In addition, Argentina reported seven
cases that had molecular diagnosis: one case with IFNy -
receptor 1 deficiency, three cases with IL-12-receptor
chain deficiency, and three cases with ALPS (Table II).

A comparison between the first PID Registry reported
in 1998 (12) by eight of these countries and the new cases
reported here is shown in Fig. 2. The first period of ap-
proximately 10 years, includes all patients diagnosed prior
to December 1996, and the second period includes pa-
tients registered from December 1996 to December 2004.
All countries participating in the first report showed an
increase ranging between 10 and 80% of PID patients
reported. Uruguay, Mexico, and Argentina reported over
a threefold increase in new PID cases, in comparison to
the first report. In addition, Argentina has registered the
highest number of cases in most major categories.

In order to evaluate the number of patients reported
in relation to a country’s susceptible population, we esti-
mated the minimal incidence of XLA, CGD, and SCID. A
comparison of the estimated minimal incidence between
the two time-periods could only be performed for the
eight countries that participated in the first report (12).
Table III shows that the estimated minimal incidence of
XLA, CGD, and SCID increased significantly from the



LEIVA ET AL.

104

11 € 0 0 0 0 4! I 6 S LT 9T 9¢ [e10g,
8T € I € I 01 RElile}
€ € AJunwiwiione Yirm SQWOIPUAS
(d'TX) dwoIipuLks
o1 4 € € I I aanexojrjordoyuA| payur|-X ¢
0L 3 6 I S S 1 ¥1 4 uoneyuewsidodAy yim 1 1
:Oﬁﬁswo.ﬁm%—u unuuuar Jo saseasIi(q ‘Al
0SL S 0c 6 8 o1 9¢1 91 €6 6C LL €Cl ¥TT [el0],
1 I 4 4 € 4 I RELiITe)
06 € I I I o1 9 4 9 6 LE 1 SISBIPIPUED SNOJUBINOOINW DIUOIYD) “/,
vEl 4 or 9 v v 0T € €1 I 61 (47 awo1puAs g3[-1dAH ‘9
911 I I I 81 4 I € (Y4 14 09 A[ewoue 951090 1G—s109Jop JMWAY], ¢
(T ur asoyy
68C 4 S I I 4 9 8 4 61 34 L9 e 12110) s109Jop aredar YNQ ‘¢
011 I I I 1T S 8 S o1 81 ov QWOIPUAS YORIPTY—HONSIA [
m@EOu—uE%m I pauygap-[[om 1-y1Q ‘111
YOL ‘1 6 9 ¢ SI €€ 94! 8y L9 0Tt Y0¥ 758 [PI0L
4 I T 1 ¥ € 1 RELiiTe)
Koueyur jo
601 12 9 I 4 € 6T 12 43 8T erwournqoySewwresodAy Justsuer], ‘9
S[[99 ¢ JO sIoqunu
pUE SUOTEIIUIOUOD T [BULIOU
vL 4 z Tl s¢ 1T ym Kousrdyep Apoquue oyioads °g
SI[99 { JO sIoquunu [eULIOU
796 I 9 I 8 14! 9 14 SI L 43 0T CLS  UNA SATOUAdYAP Ureyd ST Jo adKjosy ¢
S[[o0 g Jo
sIaquInu Mo[ 0 [euLou yitm sadAjost
€93 I 9 I I L1 Is 4 01 2! 9¢ L8 €zl S 0M] JSEQ[ J& UT UOIONPAI AIRARS T
S[[90 { Judsqe
€T 4 4 I S 4 9% 4 6 I 91 (47 76 1A S WNISS [[E Ul UOTINPAI 0I0AJS |
dr qv Apueurwopaid Tf
91¢ T L T € 6 w 14 € 8C 8% SL 69 [eog,
08 I L 4 I 6 9 9¢ 81 (SIsouSeIp Ie[NOA[OU OU (M) 1O
L L Kouaroyap 11 sse[d DHIN “8
9 ¥ T I o1 I I I 8 8 0T Kduaroyep puest| oyad ¢
1 1 QUWIOIPUAS UUW() ¢
TLl I € 4 I 43 I ST 81 LT 1€ 1€ aros ¢l
dI 1199-g pue -I, pauIquo) |
[eI0L,  B[ONZAUQA Aen3nin  n1dd AenSered eweueq OJIXJN SBINPUOH  BOIY  BIQWIO[OD  QMIYD  [Izelg eunuadly adAjouayg

©1S0D)

007 1quda( Jo se Anuno)) pue adAjouayd Aq sase) Id PRIIsISoy Jo JoquinN

‘TI d1qBL

Journal of Clinical Immunology, Vol. 27, No. 1, 2007



105

1ze’e

cC

LT 6¢

6S

66¢ LE

oA —

€6l

Syl

6LC

vy N

06L

el

[e10L
[¥I0L
PO
Kouorogep | 10108,
Kdusroyap JoNqryur [
Kouaroyap ¢D
Aouaroyap €D
Kouaroyap 7D
Kouaroyap D

sarouatoyep Judwe[dwo)) TIIA
SIOPIOSIP AIOJRWWERHUIOMY TIA
Ayrunuwwr Sjeuur ur 1o9)( A

98¢
01

1

~ —

08
Ll

vy

9¢ 4

1€

61

81

(44

0g

143

9y

[¥I0L

PO

Kouaroyap | 103dedar A-H] ‘€7
Kouaroyap

ureyd ¢ 101desar ¢z-T1 Pue ¢1-TI 1T

Kousrdyap d9-D [rydonnaN “0g
(@DD) dseasip

snojewo[nueIs oruoIy) "'1—9]

QUIOIPUAS PUOWBI(J—UBUWIYIRMYS "G

7 2d£) Kouaroyop uorsaype 9L003NaT °g

1 2d&) Aouoroyop uoISAYpe JA00NT */

eruadonnau o194 ¢

QWOIPUAS uURUISOY

10q 10 ‘uonounj ‘raquinu
ankooTeyd Jo $3109Jop [eIUATUOD) A

[eI0],  B[ONZAUSA fenSnin  niog AenSered eweued OOIXOJN SBINPUOH  BOTY  BIQWO[OD)  O[IY)  [iZzelg eunuaSIy

:iNV)

adAjouayg

THE LAGID REGISTRY OF PRIMARY IMMUNODEFICIENCY DISEASES

panunuo) °II A[qelL

Journal of Clinical Immunology, Vol. 27, No. 1, 2007



106

8.6% 28%  9.5%

3.3%

22.6%

LEIVA ET AL.

O Combined T & B cell

B Predominantly Ab
B Other-well defined Ab
O Immune dysregulation

O Phagocytic defects

53.2%

O Complement

Fig. 1. Distribution of primary immunodeficiency diseases among 3321 patients in the LAGID
Registry.

first to the present report, in all countries. In this report,
the highest minimal incidence of CGD was 1.26/100,000
in Costa Rica, 0.85/100,000 in Chile, and 0.82/100,000 in
Argentina, and that of SCID was 3.79/100,000 in Costa
Rica and 1.28/100,000 in Chile.

DISCUSSION

Some of the goals set forth when LAGID was formed in
1994 have been accomplished and are reflected in this re-
port. LAGID is now internationally recognized as a group
of Latin American countries working together to improve
the detection, diagnosis, and treatment of patients with
PID who otherwise would have died or lived undiagnosed
with a poor quality of life.

This report reveals that the most common form of PID
was predominantly antibody deficiencies with IgA defi-

1400+
01998

1200+ W 2004

Number of Cases

N
¢ & & & & ;’,\‘P Q&* &@
O 2 a
O 0°\ 00';“ A be‘ Ny

Participating Countries

Fig. 2. Increase in PID Registry between1998 and 2004. Number of
PID cases in countries that participated in the 1998 LAGID Registry
report, and in this report.

ciency reported as the most frequent antibody disorder.
This high frequency is also observed when the analysis
is performed by country and is consistent with previous
reports by Brazil, Argentina, and Colombia (17-19). This
observation is similar to that reported not only in recent
registries (9, 10, 20, 21) but also in PID registries reported
as early as 1981 and 1983 by Japan and Italy, respectively
(3,4).

It remains to be determined if the elevated number of
cases of MHC class II deficiency, ataxia telangiectasia
and unclassified neutropenias in Costa Ricas is due to true
clusters of diseases or to differences in diagnosing and
reporting these conditions. The high number of patients
with the Di George syndrome reported in Chile may be
due to a specific research interest in this disease in that

Table III.  Estimated Minimal Incidence of XLLA, CGD, and SCID in
12 Latin American Countries

Estimated minimal incidence (cases/100,000 births)?

XLA CGD SCID
Ist 2nd Ist 2nd 1st 2nd
Country Period Period Period Period Period Period
Argentina 0.61 1.68 0.15 0.82 0.08 0.55
Brazil 0.07 0.16 0.09 0.16 0.04 0.12
Chile 0.40 0.76 043 0.85 0.47 1.28

Colombia 0.08 0.15 0.05 0.09 0.06 0.24
CostaRica  0.78 1.41 0.78 1.26 1.12 3.79

Honduras N/A 0.11 N/A 0 N/A 0.05
Mexico 0.03 0.24 0.04 0.16 0.04 0.17
Panama N/A 0.36 N/A 0.17 N/A 0.17
Paraguay 0 0.32 0.15 0.26 0.05 0.13
Peru N/A 0.02 N/A 0.02 N/A 0

Uruguay 0.17 0.97 0 0.72 0 0.72

Venezuela N/A 0.05 N/A 0.02 N/A 0.02

Note. N/A: Countries not participating in the first report.

“The minimal incidence of PID cases in each country was estimated
by calculating the average of cases per year reported in each period
(estimated at 10 years for the first period and 8 years for the second
period). Each average was divided by the country’s birth rate for that
period (Table I) and the result was multiplied by 100,000.
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country (22, 23), illustrating the importance of research
interests in the detection of certain primary immunode-
ficiency syndromes. The same applies to the relatively
significant number of CGD cases reported by Argentina,
Brazil, Mexico, and Chile (24, 25) and XLA cases by
Argentina (26).

The total number of patients diagnosed with PID does
not reflect the actual prevalence of these diseases, as these
numbers depend on the diagnostic capabilities present
in each country and its regions and provinces, and on
the willingness of physicians to report their cases to the
LAGID registries. A registry maintained by the European
Society for Immunodeficiencies (ESID) has collected data
from 2631 patients from 36 documenting centers (15).
Some countries have developed their own registry-based
estimates of the frequency of PID in general, ranging from
an estimated prevalence of 2.1/100,000 in Australia (8) to
6.8/100,000 in Norway (9). The identification and report-
ing of molecular diagnosis is still developing in Latin
America, with Argentina having developed the largest ca-
pability of identifying various molecular abnormalities
(26, 27).

Data from disease and mutation registries can be used
to estimate the minimal incidence of a disorder, character-
ize epidemiologic features, and define a range of clinical
characteristics in a patient population (2). However, cur-
rent registries provide incomplete population-based data
regarding the prevalence and incidence of PID. In 1992,
the Immune Deficiency Foundation (IDF) initiated a reg-
istry of U.S. patients with CGD, and 5 years later ex-
panded the project to include seven other disorders: hyper-
IgM syndrome, XLA, CVID, WAS, SCID, LAD, and the
DiGeorge syndrome (28). The most reliable data from
these registries are for CGD, for which IDF has calcu-
lated a minimum estimated U.S. incidence of 1/200,000
live-born infants (28).

To determine if the LAGID Programs and Registry have
contributed to increase the detection of new PID cases, we
estimated the minimal incidence of three PID in the eight
countries that participated in the previous report (12) and
compared them to the current estimated incidence. Dis-
crepancies between number of PID cases and population
size are quite large. The low estimated incidence of XLA,
CGD, and SCID in most Latin countries, compared to
their minimal incidence in the U.S.A. (2, 29) and in some
LAGID countries, reflects the need to improve the aware-
ness of PID among pediatricians and the capability to
detect and diagnose these diseases. However, the high in-
cidence of these diseases, where the diagnosis is usually
rather certain, also reveals that national efforts in some
countries have led to a rate of detection of these diseases
that is higher than in the United States.
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Overall, the results shown in this report are encouraging
and demonstrate an increase in the awareness and inter-
est of pediatricians, internists, and general practitioners to
improve the early diagnosis of PID patients in Latin Amer-
ican countries. Although some of the PID diagnoses can
be accomplished with common routine laboratory tests,
others require more sophisticated methodology that can
be prohibitive for some developing countries. LAGID is
developing a network of laboratories capable of diagnos-
ing molecular abnormalities to help with this situation.

In addition to a better diagnosis of primary immunode-
ficiency diseases, more work on improving the LAGID
Registry by each participating country and by coun-
tries that have not yet joined LAGID is still needed.
This can be accomplished through educational and train-
ing programs, networking, and collaboration with well-
established health care centers around the world, that have
experience in the diagnosis and treatment of PID. In a col-
laborative effort with ESID, LAGID has now adopted the
ESID electronic system for the registration of PID. The
implementation of this electronic registry is presently in
progress. Furthermore, it is in the process of converting the
informal LAGID into a Society for Primary Immunodefi-
ciencies that has the goal of extending the present LAGID
activities to more regions of participating countries and to
countries that still have not joined this effort.

APPENDIX

In addition to the authors, the following collaborators
participated in this study. Argentina: Bozzola C, Garip E,
Krasovec S, Mifo O, Orellana J, Sierra de Criscuolo A,
Gambarte L. Brazil: de Moraes Vasconcelos D, da Silva
Duarte AJ. Colombia: Ortega MC. Honduras: Almen-
darez C. Peru: Vega H.
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