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Summary Various immunological parameters were examined in a patient with
acute anterior uveitis who was also suffering from lepromatous leprosy. The most
significant abnormality detected was a reduction in a subpopulation of T-
lymphocytes known as suppressor cells, which occurred only during the acute
attack and returned to normal once the attack subsided.

This finding leads to the speculation that acute anterior uveitis in lepromatous
leprosy may be regarded as an intraocular component of erythema nodosum
leprosum, precipitated by an imbalance of T-lymphocytes and probably mediated
through immune-complex deposition in the uveal vasculature.

Introduction

Leprosy has the highest incidence of ocular complications of any systemic
infection, and it is responsible for blindness in about 5% of those afflicted.'

Uveitis may occur in any form of leprosy but is commoner in the lepromatous
form. It may be of 2 types: (a) chronic anterior uveitis in which there is a low grade
bilateral uveitis associated with patchy or diffuse iris atrophy and progressive
miosis. This is thought to have a neuroparalytic origin,> and (b) acute anterior
uveitis (AA U), which is less common than the chronic type, usually bilateral, and
the aetiology is thought to be due to deposition of immune complexes within the
iris.3

One of the many systemic complications of lepromatous leprosy (LL) is a
peculiar reactional state known as erythema nodosum leprosum (ENL). This is a
form of vasculitis which can occur spontaneously but more often follows the
introduction of chemotherapy. Histologically the lesions are characterized by an
intense perivascular infiltration with polymorphonuclear leucocytes. The vessels
in the centre of the lesion may show fibrinoid necrosis and endothelial swelling.
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These histological appearances in conjunction with the demonstration of
immunoglobulin, complement and mycobacterial antigen deposits around blood
vessels in some ENL lesions have formed the concept that ENL is an immune-
complex mediated disease, similar to a type III Arthus reaction.* Patients with
ENL may develop an acute anterior uveitis and many of the other manifestations
found in chronic serum sickness including fever, lymphadenopathy, albuminuria,
arthralgia, orchitis and neuritis.

Mshana’ states that AAU as a complication of leprosy occurs only during
ENL, and proposes that ENL is initiated by a decrease, absolute or relative, of
suppressor T-cells. It was decided, therefore, to study various immunological
parameters including T-lymphocyte subsets in the peripheral blood of a patient
with AAU also suffering from LL. Any abnormalities detected might shed more
light on the immunopathogenesis of acute anterior uveitis in lepromatous
leprosy.

Case report

The patient, a 60-year-old man, had his lepromatous leprosy confirmed 24 years
previously, 2 years after emigrating from India. At that time he had symmetrical
peripheral nerve involvement of all limbs, marked nasal and palatal infiltration
and stridor as a result of unilateral laryngeal leprosy. No ocular features were
reported. He has had continuous treatment with daily dapsone 25 mg and
clofazimine 100 mg.

His ocular symptoms began 12 yearsago with intermittent discomfort of both
eyes, attributable to upper and lower lid trichiasis due to atrophy of the tarsal
plates and overlying muscles. He became aware of a gradual deterioration of
vision from his left eye. This was due to marked miosis that was resistant to
mydriatic agents. Seven years ago he had an optical iridectomy which improved
the vision from 6/24 to 6/18. His present attack developed with a 1-week history
of a painful, red right eye with blurred vision.

The corrected visual acuities were right 6/12, left 6/24. There was marked
bilateral atrophy of the lids which resulted in upper and lower lid trichiasis that
induced a fine superficial punctate keratopathy. There were small discrete
opacities in the anterior 1/3 of the stroma in the supero-temporal quadrant of
both corneae. Band keratopathy was more marked in the left eye. Both corneae
had impaired sensation. The right eye had mild limbal injection but a dense
fibrinous exudate and cellular reaction in the anterior chamber. The pupil was
2-0 mm in diameter. The left anterior chamber had a flare and no cells, a 1-5-mm
pupil that could not be dilated and an iridectomy in the infero-temporal
quadrant. There was diffuse atrophy of both irides. Intraocular pressures were
7 mmHg in each eye. The acute anterior uveitis responded to hourly dexametha-
sone 0-19;, atropine 1% qds over 1 month but a residual flare remained.
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Laboratory investigations

Venous blood was examined during the acute attack of anterior uveitis and
during remission, 5 months later.

LYMPHOCYTE PARAMETERS

The following techniques have previously been described in detail.® Briefly,
lymphocytes were isolated by a standard density gradient technique using Ficoll-
Paque. Total number of T-cells were estimated by an E-rosetting technique using
neuraminidase-treated sheep red blood cells. The number of helper and
suppressor T-cells was measured by an indirect immunofluorescence technique
after incubation with the monoclonal antibodies OKT4 and OKTS8 (Ortho
Diagnostics) respectively.

Table 1. Immunological parameters measured during the acute
attack of anterior uveitis and in remission in a patient with
lepromatous leprosy.

Parameter Acute attack Remission Normal values
Total lymphocyte 2-52 248 1-54-0
count (10%/1)
9% E-rosetting 58 55 65-75
T-cells
9% Helper T-cells 37 37 36-43
(OKT4+ve)
Suppressor T-cells 16 22 22-26
(OKT8+ve)
Helper/suppressor 2-31 1-68 1-54-1-99
(OKT4/OKTS8) T-cell
ratio
Serum immunoglobulins
(g/M
IeG 18-4 20-9 6-0-15-0
IgA 6-34 697 0-954-0
IgM 0925 1-12 0-6-3-0
Antinuclear antibody +vel:10  +vel:10 159% +ve
dilution dilution
Antismooth muscle —ve +ve 1:10 169, +ve
antibody dilution
Antigastric parietal —ve —ve 3% +ve
cell antibody
Circulating immune 0-25 0-55 0-08-0-82

complexes (% IgG)
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The values obtained were compared to those of a large group of healthy
controls. All measurements (patient and controls) were performed by one of the
authors (PIM).

The measurement of lymphocyte subpopulations was carried out the same
day the blood was taken, because blood stored at 4°C is known to produce a low
yield of E-rosetting and helper T-cells.’

CIRCULATING IMMUNE COMPLEXES (CIC)

CIC were precipitated by a standard polyethylene glycol (PEG) technique.®

SERUM ANTIBODIES

Circulating antibodies to nuclear material, smooth muscle and gastric parietal
cells were detected by a standard indirect immunofluorescence technique.

SERUM IMMUNOGLOBULINS

Serum IgG, A and M were measured using a standard rate nephelometric
technique.

Discussion

Various immunological abnormalities have been reported® in patients with
lepromatous leprosy, including polyclonal hypergamma globulinaemia and
autoantibodies against a wide range of antigens. It was not surprising, therefore,
that raised IgG, IgA, antinuclear and antismooth muscle antibodies were found
in this patient’s serum.

The most important finding in this patient, however, was the abnormality in
T-lymphocyte parameters. Although the total lymphocyte count was within
normal limits, the total T-cell values during the acute attack and in remission (as
measured by the number of E-rosettes) were decreased. During the acute attack of
anterior uveitis the number of suppressor T-cells (TS) was found to be decreased
but the number of helper T-cells (TH) was within normal limits, thus causing an
increase in the helper:suppressor (TH:TS) T-cell ratio. During remission,
however, the number of TS returned to normal as did the TH: TS ratio. Although
only two samples were taken (during the acute attack and remission) the blood
was drawn at the same time of the day on both occasions and the lymphocytes
analysed immediately by PIM. Diurnal variation® of lymphocyte subpopulations
and the effect of temperature and storage’ were, therefore, eliminated. The
reproducibility of the technique has been confirmed in a previous study!'® which
measured lymphocyte subpopulations repeatedly over a six-month period.
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Various T-lymphocyte abnormalities have already been described in leprosy.
E-rosetting T-cell values have been found to be decreased in 2 studies,'>!? 1 of
which also showed an increase in B-lymphocytes. Tuberculoid leprosy appears to
show no abnormalities in T-cell subsets, but lepromatous patients exhibit striking
variations.'> !> Treated LL patients show normal numbers of TH and TS but
untreated LL patientshaveraised numbers of TS and slightly reduced numbers of
TH causing a decrease in the TH : TS ratio. It is interesting to note, however, that
LL patients with ENL show decreased numbers of TS, thereby causing an
increase in the TH: TS ratio. This abnormality is not permanent and in patients
who remain free of ENL for a few weeks the TH: TS ratio returns to normal. The
latter findings were also a feature in our patient.

Reduced numbers of TS (which have also been found in other ophthalmologi-
cal conditions including Graves’ ophthalmopathy,'® recurrent herpes simplex
keratitis!” and Mooren’s ulcer®) may lead to unchecked helper T-cell activity
resulting in the overproduction of serum autoantibodies, raised serum immuno-
globulins and immune-complex mediated inflammation.

In a histopathological study of iris biopsies obtained during cataract
extraction in patients with lepromatous leprosy, 13 out of 27 cases had
histological evidence of active inflammation and the tissue was infiltrated by
lymphocytes, plasma cells and mast cells. Five of these also showed evidence of
vasculitis and perivasculitis suggesting that the disease may have started as an
acute anterior uveitis. The vasculitis probably represents an immune-complex
mediated reaction, although a type II or type IV allergic reaction following
deposition of bacteria-derived antigens on the vascular endothelium cannot be
excluded.

Although acute anterior uveitis in lepromatous leprosy occurs as a manifes-
tation of ENL, raised circulating immune complexes (using a PEG precipitation
technique) were not found in this patient. This finding is not unusual as many
patients with nonleprous AAU also have normal levels of circulating immune
complexes (CIC). The reason for this may be that immune complexes are either
formed locally or appear only intermittently during the disease process and
therefore may not be present in the circulation all the time. Recent studies'® have
shown specific receptors for the Fc portion of the antibody molecule and for
certain components of complement in the capillaries and along the basement
membrane of the ciliary body. It is possible, therefore, that the uveal tract acting
as an ‘affinity column’ could become a repository for phlogistic antigen—antibody
aggregates irrespective of the level of CIC. Alternatively immune complexes may
be generated within the uveal vessels by sequential binding of antibody,
complement and circulating antigen leading to acute inflammation.

Onecanspeculate from the findings in this case report thatthe immunopatho-
genesis of AAU in LL may be regarded as an intraocular component of ENL,
precipitated by a reduction in TS and probably mediated through immune-
complex deposition in the uveal vasculature.
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