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ABSTRACT

BACKGROUND There are two inheritance patterns, the X-linked recessive (XL) pattern and
the autosomal recessive pattern. There is no information on the predominant inheritance

pattern of male patients with chronic granulomatous disease (CGD) in Mexico.

OBJETIVE The aim of this study was to determine the inheritance pattern in a cohort of
Mexican male patients with CGD by means of the detection of an XL status carrier among

their female relatives, and to describe the frequency of discoid lupus (DL) among carriers.

METHODS We detected the female relatives within the families of male patients with CGD,
and carried out the 123-dihydrorhodamine (DHR) assay for all female participants. All carriers

were questioned for current or past established DL diagnosis.

RESULTS We detected 33 families with one or more CGD male patients; we found an XL-
CGD in 79% of the kindred from at least one female relative with a bimodal pattern. For the
remaining seven kindred we were not able to confirm a carrier status by means of a DHR
assay. Moreover, we detected one mother with CGD secondary to skewed X-chromosome

inactivation. We also found 47 carriers, and only one carrier with DL among them.

CONCLUSION We concluded that XL-CGD is the most frequent form of CGD in a cchort of
CGD male patients in Mexico. DHR assay is a fast and practical tool to determine the CGD
form in the Latin-American countries. Finally, DL frequency in Mexico is lower than that

reported in the literature for other regions of the world.



INTRODUCTION

Chronic Granulomatous Disease is the most commonly encountered immunodeficiency
involving the phagocyte, and is characterized by repeated infections with bacterial and fungal
pathogens, as well as the formation of granulomas in tissue. The disease is the result of a
disorder of the NADPH oxidase system, culminating in an inability of the phagocyte to
generate superoxide, leading to the defective killing of pathogenic organisms. This can lead to
infections with Staphylococcus aureus, Psedomonas species, Nocardia species, and fungi
(such as Aspergillus species and Candida albicans).

It is known from the patient registries of chronic granulomatous disease from several
countries that the frequency is about 1 in 200,000 in the general population. In the registry in
the United States, about 75% of patients have the X-linked form of chronic granulomatous
disease, which involves mutations of the gp91phox gene present on the X chromosome.
About 20% of patients have autosomal recessive chronic granulomatous disease resulting
from mutations in the p47phox gene present on chromosome 7. Three percent and 2% of
patients, respectively, have autosomal recessive disease resulting from mutations in either
p67phox (chromosome 1) or p22phox (chromosome 16). Registry survival data indicates that
patients with X-linked chronic granulomatous disease have a higher rate of infections and
higher mortality (about 3-5% rate of death per year) than the p47phox-deficient autosomal
recessive patients (about a 1-2% rate of death per year). Although an extraordinarily rare
immune deficiency/recurrent infection syndrome associated with an inherited abnormality of
Rac-2 (a heterozygous dominant-negative effect mutation) has been described, the disease
phenotype does not resemble chronic granulomatous disease (there are no granulomas) and
the primary defect at the cellular level is a defect in neutrophil movement with only a mild
defect in oxidase activity. No patient with a disease process attributed to a primary deficiency
of the p40phox subunit of the oxidase has been reported.

The mean age at diagnosis of X-linked chronic granulomatous disease is about 3 years of
age, whereas male and female autosomal recessive patients are on average not diagnosed
untit over 7 or 8 years of age, respectively. Some patients, particularly those with p47phox
autosomal recessive chronic granulomatous disease, may reach adulthood without a
diagnosis being made. Thus, an adult without a known predisposing factor who has a type of
infection that is unusual in the general population, but typical of chronic granulomatous
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presenting infection in a child with chronic granulomatous disease. In countries with a low
endemic incidence of tuberculosis, such as western Europe, the United States, and Japan,
tuberculosis in patients with chronic granulomatous disease is uncommon. However, the
microgranulomas associated with chronic granulomatous disease can at times be similar
enough to those seen in tuberculosis that many patients, before their diagnosis of chronic
granulomatous disease is discovered, may be told that they have a “culture-negative”
tuberculosis and are actually treated for it. Later, when the diagnosis of chronic
granulomatous disease is made, their medical records continue to carry a diagnosis of
tuberculosis, but in most cases a review of their old records suggests that this was a
misdiagnosis.

Although other presentations are common with chronic granulomatous disease, these other
presentations do not in themselves usually lead to this diagnosis. Chronic granulomatous
disease may be associated with unexplained partial gastric outlet obstruction or unexplained
ureteral or bladder outlet obstruction without stone in a child. A large bladder granuloma can
present as a “pseudotumor” (mistakenly misdiagnosed as a cancer until histology shows
granuloma formation).Chronic granulomatous disease is a rare cause of a syndrome
indistinguishable from Crohn's disease; in fact, at some time in their lives at least 20% of
patients with chronic granulomatous disease have gastrointestinal granuloma problems that
may include chronic abdominal pain and/or bloody diarrhea. In some cases, such as older
teenagers or young adults with the p47phox autosomal recessive form of chronic
granulomatous disease, who have a lower incidence of infections than do patients with the X-
linked form, the lower gastrointestinal colitis may be their primary or only problem.

Lyonization explains that there is a random inactivation of one X-chromosome in somatic cells
early in fetal development. This results in two distinct populations of polymorphonuclear
leucocytes, one with normal production and other with abnormal production of microbicidal
reactive oxygen metabolites in a carrier. The two populations could be detected through DHR
assay, it shown a bimodal histogram in the carriers.(Bakri, Martel et al. 2009).

Based on several clinical studies, chronic granulomatous disease patients in the United
States are routinely placed on a prophylactic infection prevention regimen consisting of the

following medications:

1. Daily oral trimethoprim-sulfamethoxazole (co- trimoxazole: about 4.6mg/kg/day
trimethoprim and 22.8mg/kg/day sulfamethoxazole for bacterial prophylaxis)
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RESULTS

Over the period from November 2010 to October 2012 we detected 33 families with at least
one male with CGD. We tested with DHR assay ninety women. In twenty six (79%) kindred
we determined an X-linked inheritance pattern through at least one female with a bimodal
pattern. In the remaining seven kindred we could not confirn through DHR assay any carrier
stabtus.

We found in all the 26 kindred with the X-linked inheritance pattern CGD a total of 47 carriers,
among them 26 mothers, 8 sisters, 8 grandmothers, 3 aunts, 1 cousin, and 1 niece (Table 1).
In 16 kindred the grandmother as well as the mother was tested with DHR assay, 8
grandmothers had a bimodal pattern and therefore a carrier status. In the remainders 8
grandmothers we did not find any carrier neither in their others members of family different to
the mother or/and the sister of the patient.

In the family 11, the mother of a death CGD boy participated, she and her daughter had
hystogram bimodal pattern.

We found in the family 17 that the mother had a CGD secondary to skewed X-chromosome
inactivation, DHR assay showed only 5.3% functional neutrophils. (fig #). At the study, she
was 30 years old, she had a history of recurrent episodes of cervical supurative
lymphadenopathies and a liver abscess after 15 years old, and previously she was healthy.
Also her daughter resulted as a carrier. Her mother and her five sisters had a normal pattern
on DHR test.

Of the total 46 carriers only one (2.21%) suffered discoid lupus in the third decade of life
(family 15).
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