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Case Reports

Toxoplasma chorioretinitis in primary myeloperoxidase MPO
deficiency: A case report
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We present a clinical case of primary partial myeloperoxidase (MPO) deficiency in a
young female patient with recurrent episodes of opportunistic infections. Initially, she
presented to the clinical immunologist (DVM) seeking help with her severe clinical
manifestations of chronic fatigue syndrome. Blood polymerase chain reaction (PCR)
was positive for Epstein Barr virus. Brain MRI showed signs of external hydrocephalus
and bilateral hippocampal sclerosis. After double antiviral therapy with valacyclovir
(3 g daily, orally) and recombinant human alpha-2b-interferon (3 mln units every
other day intramuscularly) for 3 months, the blood PCR became negative, and
clinical symptoms completely resolved. A year later, the patient presented again to
the immunologist, but this time due to abruptly decreased vision in her right eye. She
was referred to the ophthalmologist. There were ophthalmoscopic and fluorescein
angiography (FA) signs of acute chorioretinitis in the right eye. Serological testing
revealed increased IgM titers to Toxoplasma gondii. Blood PCR was positive for
Toxoplasma gondii. The patient was diagnosed with acute Toxoplasma chorioretinitis
based on the clinical-and-laboratory, ophthalmoscopic and FA findings, and was
treated for toxoplasmosis with spiramycin (1.5 mln units diluted in 200 ml of 0.9%
normal saline, daily for 14 days, intravenously, and thereafter, 1000 mg three times
a day after meals, for 14 days, orally). In addition, she received continuous basic
immunomodulating therapy with recombinant human interferon gamma (500,000
units every other day at bedtime for 6 months) for compensation of MPO deficiency,
as per the national guidelines. This normalized the percentage content and functional
activity of MPO in neutrophils, and enabled prevention of further opportunistic
infection episodes. This case report demonstrates that treatment of eyes affected
by opportunistic infections in immunocompromised patients requires cooperation
between ophthalmologists and clinical immunologists.

Deficiency of myeloperoxidase (MPO), a disorder of
neutrophils, monocytes and macrophages, is a common
primary minor immunodeficiency, affecting 1 in 2,000 to
4,000 individuals in the general population in the USA and
Europe [1]. MPO deficiency results in a reduced production
of hypochlorite anion, a microbicidal agent, with an
associated impairment in chlorine-dependent pathogen
oxidation in phagolysosomes [2, 3]. Therefore, a reduced
microbicidal capacity of phagocytes is characteristic for
MPO deficiency, and results in incomplete phagocytosis
and immune response evasion by pathogens [4] (Fig. 1).
Although this immune deficiency is commonly
compensated due to the activity of another microbicidal
enzyme, NADPH oxidase, and does not result in severe
clinical consequences [4], clinically manifested forms
of the disease may occur and require special therapy
[5]. Infections caused by opportunistic pathogens [6, 7]
and some autoimmune, allergic, immunoinflammatory,

and oncologic manifestations [8] have been described in
patients with MPO deficiency. Particularly, individuals with
such an immunoeficiency are prone to developing frequent
attacks of or a severe episode of invasive candidiasis [9,
10]. The capacity of MPO to exert a virucidal effect with
cytomegalovirus [11] and human immunodeficiency
virus type 1(HIV-1) [12] have been demonstrated, and,
therefore, some MPO-deficient patients have reduced
resistance to opportunistic viral agents. Such autoimmune
syndromes as rheumatic fever [13], multiple sclerosis [4]
and rheumatoid arthritis [14] have been reported in MPO
deficiency.
Vasomotor dysfunction [15], parkinsonism [16],
hemostasis hemostasis impairment [17], autism spectrum
disorders [18] and impaired biological transformation
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of medications [19] are considered secondary immune
deficiency syndromes, and associated with the pleiotropic
nature of the biologic effects of MPO extending well
beyond immune system function.
A number of diagnostic laboratory assays for
verification of MPO deficiency in human phagocytes
are available, particularly automated hematography (a
screening assay); flow cytofluorometry; biochemical
assays including guaiacol peroxidation and alanine
decarboxylation assays; spectroscopic analysis; enzyme
immunoassay; immunoblotting; cytochemical techniques
including benzidine and 4-Chloro-1-naphthol staining;
immunocytochemical techniques; luminol-enhanced
chemiluminescence of phagocytes; and electron
microscopy [2, 20-23].
MPO deficiency should be differentiated from chronic
granulomatous disease, neutrophil-specific granule
deficiency, type I glycogenosis, hyperimmunoglobulin-Erecurrent infection (Job's) syndrome, Kostman's disease,
Chédiak-Higashi syndrome, adhesion molecule deficiency,
and Shwachman syndrome, in which various phases of
phagocytosis in neutrophils and monocytes/macrophages
are impaired [2].
Primary MPO deficiency shows heterogeneous patterns
of the complete deficiency state on the genomic level. The
R569W missense mutation is a classic mutation described
by Nauseef et al [1]. Nevertheless, Marchetti et al [24]
conducted a study to investigate the nature of the mutations
underlying the disease of the immune system. The genetic
characterization of the subjects showed the presence of
3 already-known mutations (c.752T>C, c.1705C>T and
c.1566_1579del14) and 6 novel mutations: four missense
mutations (c.995C>T, c.1112A>G, c.1715T>G and
c.1927T>C), than a deletion of an adenine within exon
3 (c.325delA) and a mutation within the 3’ splice site of
intron 11 (c.2031–2A>C).
As per the locally adapted National Evidencebased Guidelines [25] and Unified Clinical Pathway for
Providing Primary, Secondary and Tertiary Care [26] in
MPO deficiency in phagocytes, antimicrobial medications
are administered in addition to basic treatment comprising
recombinant human interferon gamma for compensation
for immunodeficiency through an increase in the
percentage content and functional activity of the affected
enzyme in phagocytizing cells [27].
Although toxoplasma is a well-known opportunistic
pathogen, until now, there have been no reports on the
development of toxoplasmosis in primary MPO deficiency
in humans. We present, to our knowledge, the first case
of the development of toxoplasmosis in primary MPO
deficiency in humans.
A 25-year-old woman presented to a clinical
immunologist (DVM) with complaints of weakness,
fatigue, poor health, joint and muscle pain, and persistent
hyperthermia (37.2-37.5 °C). She reported that she had
been ill for the past 2 years and that her weakness had been
progressive. In addition, the weakness had been severe
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over the past several months. Her physical examination
was remarkable for congested posterior pharyngeal
wall; hypertrophy of palatine tonsils; lymphadenopathy
of submaxillary, anterior and posterior cervical, and
axillary lymphatic nodes; and harsh breathing heard
in the inferior portions of the lungs to auscultation. Her
complete blood count was remarkable for absolute and
relative lymphocytosis, but her erythrocyte sedimentation
rate (ESR) was normal. Polymerase chain reaction (PCR)
with primers specific for herpes viruses was positive for
Epstein Barr virus (100,000 infectious units in a sample).
The repeat PCR test demonstrated the same findings. In
addition, the patient underwent ultrasonic examination
of the thyroid gland, lung X-ray examination, and brain
MRI. The results of these examinations, as well as serum
pituitary, thyroid and gonad hormone levels were found
normal.
Conventional brain MRI showed signs of external
hydrocephalus (expanded convex spaces and unusually
deep sulci and thinned convolutions) and bilateral
hippocampal sclerosis, the signs characteristic of infections
with lymphotropic herpes viruses (Fig. 2).
Since no other cause for the clinical symptoms was
established, weakness, poor health, and hyperthermia were
thought to be associated with reactivated Epstein Barr
virus infection. Therefore, the patient was administered
double antiviral therapy with an acyclic analogue of
guanosine, valacyclovir (3 g daily, orally) and recombinant
human alpha-2b-interferon (3 mln units every other day,
intramuscularly), in accordance with the findings of a
recent controlled clinical study [28, 29]. After two months
of this continuous combinatory antiviral therapy, no viral
DNA in blood was detected, and, since her condition
sharply improved, weakness was almost gone, and body
temperature normalized, she was released from the clinic
to be supervised by a family doctor.
However, a year after her release from the clinic,
her condition again worsened. She complained of light
flashes in front of her eyes, blinking sensation, floating
flies, moving black spots in the field of vision. In addition,
decreased visual acuity, mixed conjunctival injection
and increased sensitivity to light and tearing were noted.
Because of the patient’s complaints, she was referred to the
ophthalmologist, where she underwent ophthalmoscopy
and fundus fluorescein angiography (FA); there were
ophthalmoscopic signs of right eye chorioretinitis (Fig.
3). The right eye ophthalmoscopy found numerous retinal
(including macular) foci. Fluorescein angiography showed
pathological foci of hyperfluorescence in the macular
and inferior temporal areas along vascular arcades in all
phases. In addition, we revealed signs of retinal pigment
epithelium atrophy. Such an ophthalmoscopic and FA
picture of chorioretinitis may accompany an acute
infection.
Blood PCR was negative with primers specific for
HSV-1, HSV-2, VZV, EBV, CMV, HHV-6, HHV-7,
HHV-8; adenovirus; TT virus; enteroviruses; measles;
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Salmonella typhi; epidemic parotiditis; and Borrelia.
However, serological testing revealed increased IgM titers
to Toxoplasma gondii. Blood PCR with was positive for
Toxoplasma gondii (10,000 infectious units in a sample).
The patient was diagnosed with acute Toxoplasma
chorioretinitis based on the clinical-and-laboratory,
ophthalmoscopic and FA findings.
Since there were already two opportunistic infection
episodes registered in the patient’s record, she underwent
immunological evaluation. Her HIV tests were negative.
Immunological evaluation included complete blood count.
In addition, lymphocyte subpopulations were studied
using laser flow cytometric (Epics XL- Flow Cytometer;
Beckman Coulter Inc., Brea, CA) analysis and indirect
immunofluorescence with monoclonal antibodies to CD
markers (CD3+, CD3+CD4+, CD3+CD8+, CD3–CD19+,
CD3–CD16+CD56+, CD3+CD16+CD56+; Beckman
Coulter Assays). Phagocytosis was assessed using the
latex test; phagocytic number (the number of pathogenic
units engulfed by one phagocyte), phagocytic index
(percentage of phagocytes involved in phagocytosis),
number of active phagocytes and phagocytic capacity
of blood (the number of pathogenic units that can be
neutralized by the phagocytes contained in 1 liter of blood)
were determined. Serum levels of IgM, IgG and IgA were
determined by the radial immunodiffusion method of
Mancini, whereas those of IgE, IgD, IgG1, IgG2, IgG3 and
IgG4, using enzyme immunoassay (Vector Brest, RF). The
Nitro Blue Tetrazolium Test was many times conducted
at the Zabolotnyi Institute of Microbiology and Virology
as well at the Neuroimmunology Laboratory, Institute of
Neurosurgery, NAMS of Ukraine, and the results of this
test were normal, which is important to differentiate MPO
deficiency from a chronic granulomatous disease.
MPO deficiency was assessed both quantitatively (with
laser flow cytometry;) and qualitatively (with enzyme
immunoassay;). These tests demonstrated findings of
44.1% and 11.2 units of 18 units, respectively. The
repeat laser flow cytometry and enzyme immunoassay
tests demonstrated similar findings (51.6% and 10.5
units, respectively). Therefore, there were quantitative
and qualitative deficiencies of MPO in the patient’s
phagocytes. In order to differentiate primary MPO
deficiency from secondary MPO deficiency, genetic tests
were conducted at the Neurobiochemistry Department,
Institute of Neurosurgery. The R569W mutation was not
detected; however, MPO −463G/A polymorphism was
detected (Fig. 4). This immunodeficiency was believed
to be the cause for recurrent episodes of infection by the
opportunistic agent in the patient.
The patient was treated for toxoplasmosis with an
antibiotic agent, spiramycin (1.5 mln units diluted in 200
ml of normal saline, daily for 14 days, intravenously, and
thereafter, 1000 mg three times a day after meals, for 14
days, orally).
Since the patient was found to have a primary
MPO deficiency, she received continuous basic

immunomodulating therapy with recombinant human
interferon gamma (ingaron; 500,000 units every other
day at bedtime for 6 months) for compensation for
immunodeficiency, as per the national guidelines.
Figs. 5 and 6 show changes in the percentage content
and functional activity of the affected enzyme in neutrophils
over time within the course of immune therapy.
The treatment prevented the progression of
toxoplasmosis and contributed to a partial restoration of
patient’s vision and prevention of further opportunistic
infection episodes. There were no further opportunistic
infection episodes over a three-year follow-up. Today the
patient is feeling fairly well.
Fig. 7 shows the fluorescein angiogram of the right eye at
6-month follow-up after the second opportunistic infection
episode, demonstrating reduced hyperfluorescence and
reduced atrophic changes compared to previous FAs.
This case report demonstrates that treatment of eyes
affected by opportunistic infections requires cooperation
between ophthalmologists and clinical immunologists.
Such patients should undergo immunological evaluation
in order to identify the cause of reactivation of the
opportunistic infectious agent. Commonly, this reactivation
is a consequence of impaired immune surveillance in
the immunocompromised body. Severe opportunistic
infections, including those affecting eyes, may develop
not only due to secondary immunodeficiency, HIV/
AIDS or immunosuppressive medication effect, but also
due to primary immunodeficiency. Two general types
of immunodeficiency disorders have been reported: (a)
classic genetic immunodeficiency disorders (like combined
immunodeficiency or Bruton agammaglobulinemia)
are uncommon and usually result in severe clinical
manifestations developing as early as early childhood,
and (b) minor immunodeficiencies are common in
population, characterized by a variable course of disease
and present with a heterogeneous clinical picture. This
case demonstrates that not only classical, but also minor
primary immunodeficiencies should be taken into account
while searching for the cause of reactivation of the
opportunistic infectious agent. Our patient was found to
have an MPO deficiency in phagocytes which is attributed
to minor immunodeficiencies and common in population.
In this regard, the Ministry of Health of Ukraine has
adopted the locally adapted guidelines and the unified
clinical pathway for providing care to MPO-deficient
patients. Identifying the cause of immunodeficiency will
enable us not only to explain the development of severe
opportunistic infection in the eye care patient, but also to
administer specific immunotherapy to compensate for this
immunodeficiency, which would be impossible without
using immune diagnostics.
In conclusion, this case report demonstrates that
administering immunotherapy with recombinant human
interferon gamma as per the unified clinical pathway
enabled (a) to improve the outcome of treatment for
Toxoplasma chorioretinitis through restoration of the
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amount and functional activity of the affected MPO
enzyme, and (b) to prevent further opportunistic infection
episodes—that is, it showed to be effective in controlling
the course of the immune system disease.
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Fig. 1. Microbicidal myeloperoxidase system of chlorine-dependent oxidants

Fig. 2. The patient’s coronal T2 brain MRI showing signs of external
hydrocephalus and bilateral hippocampal sclerosis
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Fig. 3. Ophthalmoscopic and fluorescein angeography images showing signs of Toxoplasma chorioretinitis in the patient’s
right eye

Fig. 4. The MPO -463 G/A promoter polymorphism (rs 2333227) in the patient
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Fig. 5. Changes in the functional activity of MPO (measured
in conventional units) in the patient’s neutrophils over time
within the course of interferon-gamma immunotherapy

Fig. 6. Changes in the percentage content of MPO in the
patient’s neutrophils over time within the course of interferongamma immunotherapy

Fig. 7. Fluorescein angiogram of the right eye at 6-month follow-up after the second
opportunistic infection episode, demonstrating reduced hyperfluorescence and
reduced atrophic changes compared to previous FAs
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