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Association of Chediak-Higashi Syndrome
and Human Immunodeficiency Virus Type
1 Acute Infection

Abstract

Context: The Chediak- Higashi syndrome (CHS) is a rare autosomal and recessive
disease associated with a genetic alteration of the lysosomal trafficking regulator
(LYST) gene (CHS1/LYST). The LYST protein interacts with some cytoplasmic
proteins that play an important role in vesicular transport regulation signal
transduction that leads to a decreased phagocytosis, which results in recurrent
pyogenic infections, partial albinism and peripheral neuropathy. The association
between CHS and infection by human immunodeficiency virus type 1 (HIV-1) is
rare. The aim of this study is to report the case of a patient with CHS and had
incidental diagnosis of acute HIV-1 infection during hospitalization for treatment
of a urological disorder.

Case Report: An 18-year-old male with CHS presented a penile injury with a large
foreskin lesion and areas of necrosis, bleeding, and fetid smelling. He reported
risk factors associated with the transmission of HIV infection that was confirmed
using serological and molecular tests. Although he had abandoned the combined
antiretroviral therapy started after the HIV-1 infection diagnosis, the laboratory
tests performed for monitoring the HIV-1 infection during the two-year follow-up
showed no significant decline in the CD4*T cell counts and no significant changes
in the viral load.

Conclusions: This case report emphasizes that patients with CHS are equally
susceptible to HIV-1 infection; nonetheless, they may show slower viral replication
and immune deterioration than individuals without CHS, which results in a slower
clinical course of HIV-1 infection.
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Introduction

The Chediak- Higashi syndrome (CHS) is a rare autosomal
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and recessive disease characterized by severe congenital
immunodeficiency, moderate coagulation defects, cutaneous
hypopigmentation and progressive neurological disorders, which
might lead to recurrent skin infections, muscle weakness, ataxia,
sensory loss, and nystagmus [1]. Classic CHS presents in early
childhood with severe infectious or hematologic complications
unless treated with bone marrow transplantation. Atypical CHD
has less severe hematologic and infectious manifestations. Both
classical and atypical CHD develop neurological problems [2].
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First described over 50 years ago, less than 500 cases of CHS were
reported in the past 20 years [1,3]. The central morphological
characteristic of the CHS is the presence of giant inclusion bodies
in all granulated cells including granulocytes, histiocytes, mast
cells, platelets, melanocytes, Schwann cells, neurons, renal
tubular epithelial cells and fibroblasts [4]. CHS is associated with
a genetic alteration of the lysosomal trafficking regulator (LYST)
gene (CHS1/LYST) localized in chromosome 1q42-44, which
results in 51 coding exons and encodes for a 429kD protein.
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The LYST gene produces a cytoplasmic protein that modulates
lysosomal exocytosis and is involved either in the structure or
functioning of a variety of intracellular organelles, including
melanosomes, secretory granules, and intracellular lysosomes
[3]. The LYST protein interacts with some cytoplasmic proteins
that play an important role in vesicular transport regulation
signal transduction [3] that leads to a decreased phagocytosis,
which results in recurrent pyogenic infections, partial albinism
and peripheral neuropathy. The idea that toll-like receptor (TLR)
signaling and function can be controlled by the regulation of the
endosomal trafficking network has been explored [5] and the
results demonstrated that LYST protein selectively controls TLR3-
and TLR4-mediated proinflammatory responses. Mechanistic in
vitro studies revealed that Lyst regulates phagosomal trafficking/
maturation upon microbial encounter and specifically affects
TRIF/IRF3 (IFN regulatory factor 3)-mediated endosomal TLR
signaling. In vivo, loss of functional Lyst results in impaired
immune responses against infection and prevents uncontrolled
inflammation during septic shock. The identification of Lyst as a
physiological regulator of TLR function reveals how the regulation
of the cellular membrane trafficking network can affect specific
immune receptor signaling pathways and inflammatory responses
[5]. The association between CHS and infection by human
immunodeficiency virus type 1 (HIV-1) is rare. The aim of this
study is to report the case of a patient with previous diagnosis of
CHS and had incidental diagnosis of acute HIV-1 infection during
hospitalization for treatment of a urological disorder.

Case Description

An 18-year-old male, single and unemployed, residing in
North Parana State, Brazil, had a penile injury evaluated in the
emergency room of the University Hospital of State University of
Londrina. During the interview, the patient could not describe the
evolution or the history of his lesion, and showed limited mental
capacity. He was addicted to marijuana, cocaine, injectable
drugs, alcohol and reported unprotected sexual activity in the
past six months. Further investigation revealed that the patient
and his brothers had CHS. Since childhood, the patient presented
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learning disabilities, attention deficit, recurrent skin infections
and several ophthalmologic disorders, such as hyperopia carrier,
astigmatism, strabismus and photophobia.

On physical examination, the patient was febrile and complained
of important penile pain. His eyes presented no opacity signal.
His anterior chest region and distal lower limb presented several
scar lesions (Figure 1A). No palpable Lymph nodes. The penis
presented a large foreskin lesion, and areas of necrosis, bleeding,
and fetid smelling (Figure 1B). The diagnosis of CHS was confirmed
by peripheral blood smears that showed giant inclusion bodies
formed by large lysosome vesicles in neutrophils (Figure 1C). The
patient was treated with ciprofloxacin and clindamycin, as well
as surgical debridement. Firstly, HIV infection and other sexual
transmitted diseases were investigated in blood samples using
serological tests. The rapid test for anti-HIV (immunoassay VIKIA
HIV1/2, bioMerieux, Brazil) was negative. New blood sample
was collected the next day and the results were positive in two
screening tests: test 1 (Chemiluminescence, HIV Ag/Ab Combo
Architect, and Abbott Laboratories) and test 2 (enzyme linked
immunoassay, ELISA, Bio-Rad-Genscreen ultra HIV), with results
of 4.06 (cut-off 1.0) and 0.950 (cut-off 0.286), respectively.
A complimentary immunoblot anti-HIV test was performed
(Bio Manguinhos, Rio de Janeiro, Brazil), but the result was
inconclusive. The following day, another peripheral blood sample
was collected and the same results were obtained for anti-HIV
antibodies. In order to confirm the diagnosis of HIV-1 infection,
the polymerase chain reaction (PCR) for quantitative HIV-RNA
was performed using the branched DNA method (Versant —
HIV-RNA 3.0, bDNA, Siemens Medical Solutions, Mississauga,
ON, Canada), and the viral load was greater than five hundred
thousand copies/mL (Table 1).

The clinical and laboratory data allowed the diagnosis of acute
HIV-1 infection, according to the criteria previously established
[6,7]. According to the Clinical Protocol and Therapeutic
Guidelines for Infection Management HIV in Adults of the
Brazilian Ministry of Health [8], the combined antiretroviral
therapy (cART) was immediately initiated, with zidovudine and
lamivudine, associated with lopinavir/ritonavir.

\_

Figure 1 Chediak-Higashi syndrome in a patient with human immunoderficient virus type 1 infection: A: Scarring lesions in the trunk; B:
Penile injury; C: Peripheral blood smear with intracytoplasmic inclusions stained with Leishman (100X).
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Table 1 Laboratory results obtained during the two-year follow-up period monitoring human immunodeficiency virus type 1 (HIV-1) infection in a
patient with Chediak-Higashi syndrome without the use of antiretroviral therapy.

July, 2013 October, 2013 May, 2014 October, 2014 April, 2015
CD4*T lymphocyte (cell/uL) 608 711 624 696 689
CD8* T lymphocyte (cell/uL) 848 782 686 710 958
CD4* T/CDS8'T ratio 0.72 0.91 0.91 0.98 0.72
H'V'Ci':f\e Z';:"L'oad 258,970 26,266 7,541 9,706 17,229
Logm/mL 5.413 4.419 3.877 3.987 4.24
Leukocytes (cell/uL) 1800 3500 4600
Metamyelocyte n(%) 36 (2.0) 0(0.0) 0(0.0)
Band neutrophil n(%) 360 (20.0) 0(0.0) 0(0.0)
Neutrophil n(%) 792 (44.0) 1295 (37.0) 1748 (38.0)
Eosinophil n(%) 18 (1.0) 70 (2.0) 138 (3.0)
Lymphocyte n(%) 288 (16.0) 1645 (47.0) 1932 (42.0)
Atypical lymphocyte n(%) 54 (3.0) 0 (0) 0(0.0)
Monocyte n(%) 252 (14.0) 490 (14.0) 782 (17.0)
Presence of |ntraciﬁ\;t;;;aeirizgcclsnglfugﬁsns in neutrophils Positive Positive Positive
Platelets (cell//uL) 46,000 193,000 193,000

CHS: Chediak-Higashi Syndrome; HIV-RNA: quantification of the RNA of HIV (viral load) in peripheral blood sample, using the branched DNA method.

The patient abandoned cART just after hospital discharge and
was attended at the outpatient clinic irregularly, but remained
asymptomatic with no complaints related to HIV-1 infection. The
results of laboratory tests performed for monitoring the HIV-1
infection without cART during the study period are also shown in
Table 1. The CD4* T cell counts, evaluated using flow cytometry
(BD FACSCalibur, Becton Dickinson Biosciences, San Jose, CA,
USA), showed no significant decline. Similarly, the RNA-HIV
viral load, using branched DNA (Versant - HIV-RNA 3.0, bDNA,
Siemens Medical Solutions, Mississauga, ON, Canada), showed
no significant changes except for the first viral load performed
after the diagnosis of HIV-1 acute infection.

Discussion

This study reports a rare association between CHS and the HIV-1
infection, indicating the possible effect of this genetic dysfunction
in the progression of HIV-1 infection. Even in the absence of
cART during the two-year follow-up, there was no deterioration
of the immune response or viral replication growth. In CHS,
the mutation of CHS1/LYST affects many processes, mainly the
regulation and sizing of vesicles in the lysosomal exocytosis.
These changes might modify cells, such as melanosomes where
increased pigment granules are not properly transferred to the
keratinocytes, causing hypopigmentation; moreover, neutrophils
and cytotoxic T cells, which develop larger and inefficient
vesicles, present diminished secretion and compromised
bactericidal action; and the repair of the plasma membrane,
since it’s also mediated by a vesicle secreting process [1]. CHS
patients have a profound defect in the function of cytotoxic
and NK cells [9,10]. Moreover, defects of neutrophils include
ineffective granulopoiesis, moderate neutropenia, and delayed
and incomplete degranulation associated with phagocytic,
chemotactic, and bacterial killing defects [11]. Platelets are also
functionally defective with reduced dense granules and impaired

© Under License of Creative Commons Attribution 3.0 License

functions. Immunoglobulin levels and complement are generally
normal [12]. The natural history and pathogenic processes of HIV-
1 infection are complex. The control of the infection progression
is regulated by the balance between host and viral factors. Human
allelic variants do not only interfere in the susceptibility to HIV-1
infection, but also in the subsequent rates of disease progression
towards AIDS [13-19]. Regarding the association of the CHS with
HIV-1, studies have reported that the secretory pathway in CD4*
T cells supports HIV-1 cell-to-cell spread at the virological sinapse
[20,21]. Defects in this mechanism may interfere with viral
replication, particularly avoiding the formation of the virological
synapse, a decisive level in viral spreading [20,21]. The mutated
CHS1/LYST protein presentin the CHS causes changesin lysosomal
secretory vesicle making the cell-to-cell interaction demanding in
the CD4* T cells, the very process used by HIV-1 to disseminate
infection [22]. These authors also found that cells from controlled
healthy donors and cells from CHS patients infected with HIV-
1 showed equivalent viral infectivity, demonstrating that the
cells from patients with CHS are equally susceptible to HIV-1.
However, the quantification of the viral p24 antigen release was
significantly lower in the cell culture supernatant from patients
with CHS when compared to the healthy individuals. Moreover,
these authors demonstrated a significant lower number of HIV-1-
infected cells in the CHS compared to controls, noticing that the
virus needs cell secretion apparatus to spread [22]. These results
suggest that the progression of HIV-1 between adjacent cells is
diminished, which might contribute to a slower clinical course of
HIV-1 infection in patients with CHS.

The diagnosis of CHS was made by examination of peripheral
blood smear after specific staining to view the classic finding
of increased granules in neutrophils. The diagnosis can be
confirmed by genetic testing of mutations in CHS1/LYST
gene. The hematological alterations observed in the first
laboratory evaluation are in agreement with the most white
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blood cells defects reported in CHS [11] including neutropenia
and thrombocytopenia, consistent with the initial clinical
symptoms, such as fever and a penile infectious and bleeding
lesion. Moreover, the production of anti-HIV antibodies was
not impaired in this patient, as reported previously [12]. The
HIV-1 infection reported in this study fits in stage IV [6,7], which
is characterized by positive detection tests of RNA-HIV, p24
antigen, and anti-HIV antibodies using rapid and serological tests.
Rapid HIV test carried out in this patient was negative. This test
was based on immunochromatography, which requires the use
of a higher concentration of antigen and the antigen/antibody
complex for detection. The immunoblot method presented
unspecified pattern, with the presence of some specific antigenic
bands recognized by anti-HIV-1 antibodies that, however, did not
meet the criteria of the interpretation as positive immunoblot
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Conclusion

The present case report emphasizes that patients with CHS are
equally susceptible to HIV-1 infection; nonetheless, they may
show slower viral replication and immune deterioration when
compared with individuals without this genetic disorder, which
results in a slower clinical course of HIV-1 infection. Therefore,
CHS can be considered one of the host factors involved in slow
progression to AIDS. Moreover, identifying the pathway of cell-
to-cell spread of HIV-1 and the immunological consequences may
suggest novel targets for rational drug-design that can specifically
limit HIV-1 spreading.
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