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ANA-associated uveitis in the presence of reactivated HHV-7 infection 
in a patient with MBL deficiency
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Bilateral, ANA-positive uveitis developed in a patient with primary total mannose 
binding lectin (MBL) deficiency during human herpes virus type 7 (HHV-7)  
reactivation from latently infected salivary glands. The diagnosis of uveitis was 
confirmed based on eye examination, findings of optical coherence tomography, 
and elevated serum antinuclear antibody titer (1:320). HHV-7 reactivation from 
persistence was verified by blood white cell polymerase chain reaction (PCR) and 
eye swab PCR. The patient was diagnosed with primary MBL deficiency based 
on the results of enzyme-linked immunosorbent assay and special genetic testing. 
The serum MBL level was zero, but all other studied characteristics were within 
respective reference ranges. We identified three pathologic polymorphisms (223 С/Т, 
230 G/A, and 239 A/G) in the MBL-2 gene, which indicated a genetic origin for 
the detected immunodeficiency. The results of these tests provided a rationale for 
administering a comprehensive treatment for suppression of the autoimmune process 
(rituximab and methotrexate), elimination of HHV-7 DNA from blood white cells 
and ocular smears (valganciclovir) and compensation of primary immunodeficiency 
by replacement therapy with intravenous infusion of solvent-detergent-treated 
fresh frozen plasma containing MBL. Our comprehensive approach to treatment 
led not only to a complete remission of uveitis, but also to compensation of other 
autoimmune, allergic and infectious symptoms and signs of the immunodeficiency. 
The data from this report expand our knowledge on the heterogeneity of clinical 
signs and symptoms of primary MBL deficiency in humans and provide pathways 
to studies on new potential pathogenetic mechanisms of autoimmune lesions in this 
genetic immune dysfunction which is one of the most common in the population.
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Autoimmune uveitis is a severe progressive immune 
inflammatory ocular disease, which can lead to rapid loss 
of visual function if not treated promptly [1]. Recently, 
advances have been made in the treatment and our 
understanding of the mechanisms of the disease. It has 
been found that the disease may be induced by microbial 
triggers under conditions of immunosuppression. Herpes 
viruses occupy a special place among the microbial 
triggers that can promote the breakdown of immune 
tolerance with the development of autoimmune uveitis 
[2]. Since these opportunistic agents are re-activated in 
the body of an immunocompromised individual through 
decreased immune surveillance, assessing immune 
status for finding the causative immune deficiency is an 
important component of rational diagnostics in such 
cases [3, 4]. It should be taken into account that it is not 
only secondary immune deficiencies, but also primary 

immune deficiency diseases, including genetically 
determined minor immune deficiencies, that can cause 
herpes virus reactivation from persistence in biological 
reservoirs [5]. Therefore, it is reasonable to use a three-
component approach to a diagnosis of autoimmune 
uveitis: (1) verification of uveitis itself, (2) identification 
of the trigger which provoked an autoimmune response 
to ocular autoantigens, and (3) the diagnosis of causative 
immune deficiency which contributed to reactivation of 
the trigger and caused alterations in the mechanisms of 
maintenance of immune tolerance in the human body. This 
may ensure development of a comprehensive approach to 
the treatment of autoimmune uveitis with simultaneous 
systemic effects on all the main components of disease 
pathogenesis, thus not only suppressing the autoimmune 
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response against ocular autoantigens, but also removing 
the reactivated microbial trigger and compensating for 
the immunodeficiency disease which has mediated the 
development of ocular lesions through decreased immune 
surveillance for the trigger and support of immune 
tolerance to host antigens [6]. Here we report a case 
demonstrating our multidisciplinary triple-component 
approach to the diagnosis of patients with autoimmune 
uveitis, which takes into account the main components of 
disease pathogenesis, thus enabling the development of an 
effective comprehensive approach to treatment.

A female patient, born in 1967, presented to the 
ophthalmologist with complaints of progressive bilateral 
loss of vision and transient ocular pain. It was known from 
her history that she had been ill for the last 5 years. The 
disease had a waxing and waning course with short periods 
of remissions changed by exacerbations. The patient was 
diagnosed with autoimmune uveitis of the right eye in early 
disease and with autoimmune uveitis of the left eye, two 
years later. By the time of presentation, she had undergone 
three courses of plasmapheresis and several courses of 
systemic and topical corticosteroid therapy, with some 
transient improvements in her condition. In addition, 
she had undergone an episode of macular edema of the 
right eye. Moreover, in the presence of hormonal therapy, 
she had several times developed severe conjunctival 
blepharitis, which required administration of antibiotics in 
addition to glucocorticosteroids.

At presentation, her best-corrected visual acuity 
(BCVA) was 0.4 in the right eye and 0.6 in the left eye. 
She exhibited bilateral signs of early corneal and lens 
opacification, with decreased transparency of the vitreous 
and fibrous vitreous strands in both eyes. Optical coherence 
tomography of the left eye demonstrated focal changes in 
the paramacular retinal area (Fig. 1, panel 3). A focus of 
disorganized inner retinal layer was seen in a series of 
scans in the region of the inferotemporal vascular arcade. 
The contour, structure and differentiation of the inner 
neuroretinal layers appeared altered. A dense and partially 
disrupted vitreoretinal interface was seen.

The patient had autoimmune thyroiditis caused by 
thyroperoxidase antibodies (she was euthyroid in the 
presence of L-thyroxine replacement therapy) and allergic 
syndrome with recurrent urticaria and angioedema. She 
had a history of an episode of angioedema developed as a 
response to a topical parabulbar dexamethasone injection 
for an exacerbation of uveitis. Throughout her previous 
life, she had had recurrent sinopulmonary bacterial 
infections, for which she had been treated numerous times 
with antibiotics and several times, on an in-patient basis, 
due to severe clinical condition. In addition, she had a 
history of recurrent urogenital bacterial infections, and, for 
this reason, had been registered for regular medical check-
ups at a local gynecologist. For all these reasons, she was 
referred to the clinical immunologist for an immunological 
laboratory examination and assessment of her immune 
status.

The clinical immunologist had at least 3 main tasks: (1) 
to confirm or deny the autoimmune nature of uveitis, since it 
was not known definitely whether this was done previously 
or not; (2) to identify the trigger of autoimmunity, and (3) 
to diagnose the causative immunodeficiency that could 
explain the development of the patient’s immunodependent 
syndromes (the autoimmune syndrome (uveitis, 
thyroiditis), allergic syndrome (urticaria, angioedema, and 
medication allergy) and infectious (persistent recurrent 
bacterial sinopulmonary and urogenital infections)) that 
on the first glance seemed to be separate ones, and to unify 
them into an integral whole.

Laboratory evaluation was performed to verify 
the nature of uveitis, and included serum rheumatoid 
factor, antinuclear antibodies, anti-cyclic citrullinated 
peptide (ACCP)  antibodies, antibodies against double-
stranded DNA (dsDNA) and single-stranded DNA 
(ssDNA), antibodies to neutrophil cytoplasm antigens, 
antimitochondrial antibodies (AMAs) and  antiscleroderma 
antibodies and myositis blot.

Blood white cell PCR and eye swab PCR with 
specific primers for HSV1/2, VZV, EBV, CMV, HHV-6, 
HHV-7, HHV-8, adenoviruses, enteroviruses, TTV, B19 
parvovirus, hepatitis В, С, D and G, T. gondii, Borrelia 
burg., Chlamydia pneum., and Mуcoplasma pneum were 
performed at the Neurobiochemistry Laboratory of the 
Romodanov Neurosurgery Institute to find microbial 
triggers for the autoimmune process. This list was formed 
as per the data from a systematic review by Krichevskaia 
and Katargina [7] which discusses viral and non-viral 
triggers of autoimmune uveitis in humans and mechanisms 
of failure of immune tolerance to ocular antigens in 
reactivation of viral agents, particularly, molecular 
mimicry, bystander activation, epitope spreading, 
superantigen effect and effect on intestinal microbiota.

Immunological evaluation included complete blood 
cell count and lymphocyte subpopulation analysis by 
flow cytometry on a Beckman Coulter Epics XL flow 
cytometer (Beckman Coulter, Miami, Fla.) and indirect 
immunofluorescence with monoclonal antibodies to CD 
markers with two or three immunofluorescent labels  
(CD3+, CD3+CD4+, CD3+CD8+, CD3–CD19+, CD3–
CD16+CD56+, CD3+CD16+CD56+) (reagents from 
Beckman Coulter). 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 Best, RF). 
Myeloperoxidase activity of neitrophils was assessed 
using enzyme immunoassay at the Neuroimmunology 
Laboratory of the Romodanov Neurosurgery Institute. 
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The Nitro Blue Tetrazolium assay was performed at the 
Zabolotnyi Institute of Microbiology and Virology as 
well at the Neuroimmunology Laboratory, Romodanov 
Neurosurgery Institute, NAMS of Ukraine. Serum level 
of mannose binding lectin was determined by enzyme-
linked immunosorbent assay (ELISA) in Germany with 
assistance of Dr. Rödger Laboratory (Kyiv, Ukraine).

A battery of diagnostic laboratory tests showed an 
increased titer of serum antinuclear antibodies (ANA 
1:320), and the autoimmune nature of uveitis was 
confirmed. The retest for serum antinuclear antibodies 
produced the same results. Therefore, we found that the 
patient had antinuclear antibody (ANA)-positive uveitis 
[8].

Blood white cell PCR and eye swab PCR identified 
the DNA of HHV-7 (100,000 particles per sample). Apart 
from HHV-7, no other microbial trigger was found. 
HHV-7 is an opportunistic viral agent that is reactivated 
from persistence in the salivary glands in the body of an 
immunocompromised individual and is knows as a trigger 
of a number of human autoimmune disorders such as 
autoimmune thyroid disease [9], multiple sclerosis [10, 
11] and autoimmune anti-NMDA encephalitis [12]. To 
the best of our knowledge, there have been no reports on 
association of ANA-positive uveitis with a reactivated 
HHV-7 infection.

All the studied immune status characteristics were 
within normal range or increased,   with the exception of 
serum mannose binding lectin (MBL) level:  the patient 
was found to have complete MBL deficiency. The retest 
for serum MBL produced the same results. We performed 
tests for pathologic polymorphic variations within the 
promoter region and within the region of MBL-2 to find 
the cause of complete MBL deficiency in the patient, and 
identified three pathologic polymorphisms (223 С/Т, 230 
G/A, and 239 A/G) in the gene (Fig. 2). Therefore, a clinical 
diagnosis of primary MBL deficiency was confirmed for 
the patient.

MBL deficiency is a common primary immunodeficiency 
which affects the lectin activation pathway of complement, 
is found in 5-10% of the population, and places a 
substantial health burden on affected individuals [5]. 
This immunodeficiency is reflected in liability to various 
infectious, autoimmune, allergic, immunoinflammatory, 
and oncological syndromes and some additional 
manifestations with a complex pathogenesis [13]. Because 
studies have reported on associations of MBL deficiency 
with severe infections, herpes simplex virus (HSV)-1 
[3] and -2 [4], Epstein-Barr virus [14], cytomegalovirus 
[15], HSV-6 and -7 [16], papillomaviruses [17] and ТТ 
virus [18], our finding of reactivation of HHV-7 under 
conditions of this immunodeficiency in the patient 
can be considered natural. There have been reports on 
associations of MBL deficiency with a number of human 
autoimmune diseases such as systemic lupus erythematosus 
[19], rheumatoid arthritis [20], Behçet's disease [21], 
autoimmune spondyloarthropathy [22], autoimmune 

thyroid disease [23] and rheumatic fever [24]. To the best 
of our knowledge, this is the first report on the association 
of MBL deficiency with ANA-positive uveitis. Studies 
have reported on associations of autoimmune uveitis with 
primary antibody deficiencies (PADs) and complement 
protein deficiencies, such as common variable immune 
deficiency and selective IgA deficiency [25, 26], CD8 
deficiency [27] and X-linked chronic granulomatous 
disease [28]. In a study by Kubicka-Trzaska, of the 50 
patients with idiopathic posterior uveitis, 11 exhibited 
the deficiency of serum IgG, and 34, abnormalities of the 
complement system [29]. Spârchez and colleagues [28] 
also reported on the association of primary complement 
and antibody deficiencies with autoimmune uveitis in 
humans [30].

Therefore, our patient was clinically diagnosed 
with primary MBL deficiency (223 С/Т, 230 G/A, 239 
A/G MBL-2): the autoimmune syndrome in the form of 
chronic ANA-positive autoimmune uveitis and thyroiditis 
associated with reactivated HHV-7 infection as a trigger 
of the autoimmune disease; allergic syndrome (recurrent 
atopic urticaria, angioedema and episodes of medication 
allergy); and infectious syndrome (persistent recurrent 
bacterial sinopulmonary and urogenital infections).

This diagnosis reflects the main components of 
the pathogenesis of the eye disease: (a) the causative 
immunodeficiency that contributes to autoimmunity 
through alterations in the mechanisms of maintenance 
of immune tolerance and loss of control over the 
microbial trigger (MBL deficiency); (b) the microbial 
trigger that caused failure of immune tolerance to 
ocular antigens e.g., through a mechanism of molecular 
mimicry (reactivated HHV-7 infection); and (c) clinical 
consequence, autoimmune uveitis (ANA 1:320) and other 
autoimmune, allergic and infectious manifestations of 
immunodeficiency.

This approach (a) unifies the immunodependent 
syndromes (that on the first glance seemed to be separate 
ones) developed by the patient during ontogenesis  into 
integral whole, and (b) mediates a systemic view on the 
state of her health. This enables clinicians to administer 
a highly effective combination treatment aimed not only 
on inhibiting the autoimmune process, but directed also 
at the microbe trigger and immunodeficiency disease, 
which may give a rather prompt, apparent and durable 
clinical effect. Our patient was given rituximab (anti-
CD 20 B cell monoclonal antibody) by intravenous 
infusions at a dose of 500 μg/kg body weight/month, 
along with methotrexate 15 mg/week orally to suppress 
autoimmunity to ocular autoantigens [31]. In addition, to 
inhibit HHV-7 activity, oral therapy with valganciclovir 
(450 mg twice daily) was administered guided by the 
results of blood white cell PCR testing. MBL deficiency 
was treated by replacement therapy with intravenous 
infusion of solvent-detergent-treated fresh frozen plasma 
(Octaplas, Octapharma AG, Lachen, Switzerland; 10 mL/
kg body weight/twice a month), guided by the results of 
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serum MBL testing [32]. Our comprehensive approach 
to treatment led to a complete and durable remission 
of the autoimmune process in the eye as early as one 
month after initiation of therapy. The HHV-7 DNA was 
eliminated from blood white cells and ocular smears as 
early as two months after initiation of continuous antiviral 
treatment [32]. The patient achieved the minimum normal 
level of serum MBL (450 ng/mL) after two infusions of 
plasma. Our comprehensive approach to treatment led not 
only to the suppression of symptoms of uveitis, but also 
to improvements in autoimmune thyroiditis (the patient 
remained euthyroid after withdrawal of the replacement 
therapy with L-thyroxin), allergic syndrome (no allergic 
events were noted throughout the 6-month follow-up) and 
infectious syndrome (no bacterial infection events in the 
upper respiratory tract or urogetinal tract were recorded in 
spite of the administration of immunosuppressors).

The data from this report expand our knowledge 
on the heterogeneity of clinical signs and symptoms of 
primary MBL deficiency in humans and provide pathways 
to studies on new potential pathogenetic mechanisms 
of autoimmune lesions in this common genetic immune 
dysfunction. We have demonstrated the advantages of a 
multidisciplinary approach to examination and treatment 
of a patient with autoimmune uveitis, with involvement 
of the ophthalmologist, rheumatologist, clinical 
immunologist and infectiologist, and establishment of a 
multidisciplinary working group. This enables making 
a complete diagnosis that encompasses the complete 
clinical phenotype of the disease, with identification of 
the causative immunodeficiency, potential autoimmunity 
trigger and type of ocular lesions. In addition, this enables 
administration of comprehensive, advanced therapy 
targeting the main pathogenetic components of disease. 
We have already demonstrated advantages of the above 
multidisciplinary approach and comprehensive therapy 
in our report of a case of Toxoplasma chorioretinitis 
in primary myeloperoxidase MBL deficiency [6]. An 
advanced understanding of the problems of autoimmune 
diseases in humans requires an in-depth approach to 
making a diagnosis and conducting therapeutic treatment, 
which will significantly improve early and late treatment 
outcomes.
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Fig. 1. OCT demonstrates local disorganization of the neurosensory retina

Fig. 2. Results of restricted PCR for pathogenic polymorphisms of 
the MBL-2 gene 


