
Three weeks later she was readmitted with
increasing dyspnoea and blurred vision.
Chest x ray and computed tomography
findings were compatible with diffuse inter-
stitial fibrosis in both lungs. Funduscopy
revealed peripapillary choroidal lesions with
disc swelling bilaterally (fig 2). This time the
choroidal lesions were peripapillary only
rather than throughout the posterior pole,
with exudative detachments inferiorly.
Recurrent P jiroveci pneumonia and choroidi-
tis was diagnosed and oral atovaqoune
and high dose prednisolone were com-
menced. Within 3 weeks her fundal appear-
ance resolved leaving only some pigmen-
tary changes. Her discharge medication
included daily oral prednisolone 40 mg, co-
trimoxazole 960 mg, and inhaled pentami-
dine. There have been no further intraocular
recurrences.

Comment
Pneumocystis jiroveci is a commensal, found in
the respiratory tract of healthy individuals. It
can cause infections of almost any organ in
immunocompromised hosts.1–3 P jiroveci chor-
oiditis has been reported in immunocompro-
mised patients despite prophylactic use of
inhaled pentamidine.4 5 The diagnosis is
based on the clinical findings of multifocal
yellowish circular choroidal lesions at the
posterior pole. P jiroveci has been found in
these lesions on histological sections3 5 and
the lesions resolve on systemic anti-pneumo-
cystis treatment.4 However, most cases of P
jiroveci choroiditis are diagnosed histologically
post mortem.3 6

Thus, the acute clinical findings may be
more varied than previously described. In our
patient, massive exudative retinal detach-
ments were associated with the previously
described choroidal lesions. The clinical pic-
ture varied on the second presentation, but
there was complete and rapid resolution of

the signs with anti-pneumocystis therapy. To
the best of our knowledge, this is the first
report of P jiroveci choroiditis causing exuda-
tive retinal detachments. P jiroveci should be
considered in the differential diagnosis of
susceptible patients, even if the ophthalmo-
logical findings are ‘‘atypical.’’
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Prothrombotic and
atherosclerotic risk factors lack
significance in NAION patients
harbouring mitochondrial DNA
mutations
We recently reported that a group of patients
with non-arteritic anterior ischaemic optic
neuropathy (NAION) had an increased pre-
valence of potentially pathological mitochon-
drial DNA (mtDNA) mutations, implying a
link between mitochondrial disease and this
optic neuropathy.1 We decided to investigate
the association of other risk factors for
NAION in these same patients.

Case reports
NAION patients were genotyped for the
presence of prothrombotic polymorphisms
that have been reported in association with
NAION,2 3 including factor II G20210A pro-
thrombin variant, factor V Leiden G1691A
variant, MTHFR C677T and A1298C variants,
platelet glycoprotein receptor IIIa (PIA2)
allele, and apolipoprotein E (4) allele, as
described previously.4–8 These reports
included large control groups that were
ethnically matched to our NAION patients
and that had been queried regarding the
presence of atherosclerotic risk factors.
Controls older than 50 years were selected
for comparison with NAION patients.

Table 1 shows that the prevalence rates for
prothrombotic variants among NAION
patients did not differ from controls.
Reported prevalence of diabetes, hyperten-
sion, and hyperlipidaemia was relatively high
in NAION patients but was also not signifi-
cantly different from controls.

Comment
The lack of a significant association between
NAION patients and controls in relation to
thrombophilic genetics markers has been
reported before,9 and the role of these factors
remains uncertain. More surprising is the
lack of a statistical association with athero-
sclerotic risk factors. For example, in our
group of NAION patients, 68% were diabetic,
but this figure did not differ significantly
from the prevalence of more than 50% in well
matched controls. This observation reflects
the high, and rising, frequency of diabetes
and other atherosclerotic risk factors in the
developing world.

A few qualifications are appropriate.
NAION patients were a relatively small group
of Middle Eastern Arabs, and it is possible
that a larger group would have yielded
statistically significant results or that the
observations reported here are specific to this
genetically homogeneous population.
Atherosclerotic risk factors were assessed by
individual report from patients and controls,
and the actual prevalence of these disorders
may be different from that recognised.
Finally, other risk factors, such as homo-
cysteine levels, nocturnal hypotension, or
environmental factors10 were not consistently
investigated.

Nevertheless, the fact that the occurrence
of NAION cannot be easily explained by the
presence of prothrombotic or atherosclerotic
risk factors shifts focus to the possibility that
mitochondrial abnormalities may be impor-
tant in the development of NAION. Based on
these observations, testing for mitochondrial
abnormalities may be warranted in NAION
patients, especially the ones without a

Figure 1 Multifocal, creamy-yellow choroidal lesions at both posterior poles with massive
exudative retinal detachments at the maculae.

Figure 2 peripapillary choroidal lesions with disc swelling.
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medical or family history of a thrombotic or
vascular event.
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Inflammatory cytokine of basal
and reflex tears analysed by
multicytokine assay
Tear cytokine has a major role in various
pathophysiological conditions of the ocular
surface. So far, studies on tear cytokines have
shown significant progress in providing an
understanding of ocular surface diseases.1–3

The information that could be acquired from
each subject, however, until recently has
been severely hampered by limited sample
volume and assay sensitivity. More impor-
tantly, it has become apparent that the
relative balance between various cytokines
and combinations of cytokines could be more
important than absolute concentrations.
Previous studies showed that the composi-
tion of basic and reflex tears was different,
which made it more difficult to understand
the ocular surface disorder correctly or to
treat the patients suitably.4 5 Cytometric bead
array (CBA) is a microparticle based flow
cytometric assay that allows us to quantify
multiple molecules from a very small sam-
ple.3 6 7 Using this method, we evaluated the
inflammatory cytokines of basal and reflex
tears from a single sample of individual eyes.

Methods
Twenty three normal volunteers (11 males
and 12 females, 22–44 years of age, average
28 years) were recruited for this study. None
of the subjects had signs of ocular diseases.
The study was performed with the approval
of the institutional review board. The basal
tear samples of 10–15 ml were obtained from
each eye by capillary flow, with no nasal
stimulation or previous instillation of drugs
or vital dyes. Each sample was collected at

5 pm. No anaesthetic drops were instilled.
The samples were collected non-traumatically
from the inferior meniscus. Successively,
reflex tear samples were collected by
inserting application sticks into a partici-
pant’s nose. The amounts of six inflamma-
tory molecules interleukin (IL)-1b, IL-6, IL-8,
IL-10, IL-12p70, and tumour necrosis factor a
(TNF-a), were measured by CBA (BD
Biosciences, San Diego, CA, USA), according
to the manufacturer’s instructions. Briefly,
for the tear sample and cytokine standard
mixture, 10 ml of sample or standard were
added to 40 ml sterile purified water, a
mixture of 50 ml each of capture Ab-bead
reagent and detector Ab-phycoerythrin (PE)
reagent. The mixture was subsequently incu-
bated for 3 hours at room temperature, and
washed to remove any unbound detector Ab-
PE reagent before data acquisition using flow
cytometry. A two colour flow cytometric
analysis was performed using a FACScan
flow cytometer (Beckton Dickinson
Immunocytometry Systems). Data were
acquired and analysed using BD cytometric
bead array software.

Results
The concentrations of IL-1b, IL-6, IL-10, IL-
12p70, and TNF-a were not significantly
different between basal and reflex tears. In
contrast, the concentration of IL-8 was
significantly decreased in reflex tears com-
pared with basal tears in each eye (paired t
test, p,0.01, fig 1). In order to illuminate the
inter-relation of each cytokine, the ratio of
two different cytokines is shown in table 1.

Comment
Previously published studies have demon-
strated that CBA correlates well with enzyme
linked immunosorbent assay (ELISA), but
the absolute concentrations obtained from
each assay were differed for kits of different
manufacturers.7 Indeed, the concentrations
of tear cytokines in the present results were
almost equal to the previous report using the
same kit.3 Nakamura et al performed ELISA
for multiple cytokines measuring pooled
tears.1 The pooled tears enable measurement
of multiple cytokines; however the results

Table 1 Comparison of risk factors in NAION patients and controls

Risk factor
NAION
patients Controls Odds ratio 95% CI p Value

Apo E4 Homo 0/19 0/593 31.2 0.60 to 1615.3 1
Factor II G20210A Homo 0/19 0/593 31.2 0.60 to 1615.3 1

Hetero 0/19 10/593 0 0.00 to 17.52 1
Factor V G1691A Homo 0/19 0/200 10.5 0.20 to 545.6 1

Hetero 0/19 5/200 0 0.00 to 13.10 1
MTHFR C677T Homo 0/19 12/625 0 0.00 to 15.06 1

Hetero 4/19 161/625 0.77 0.21 to 2.52 0.79
MTHFR A1298C Homo 0/19 57/625 0 0.00 to 2.71 0.39

Hetero 7/19 322/625 0.55 0.19 to 1.52 0.30
PIA2 allele Homo 0/19 12/509 0 0.00 to 12.22 1

Hetero 3/19 137/509 0.51 0.12–1.89 0.41
Age, mean (SD) – 58.8 (8.5) 57.1 (4.2) – – 0.40
Sex (M:F) – 14:5 351:160 1.28 0.42 to 4.13 0.64
Diabetes – 13/19 256/511 2.16 0.75 to 6.47 0.18
Hypertension – 10/19 209/511 1.61 0.59 to 4.38 0.43
Hyperlipidaemia – 2/19 59/511 0.68 0.11 to 3.17 1
CAD – 1/19 27/511 0.55 0.03 to 4.03 1
NS mtDNA changes – 14/19 11/100 22.6 6.03 to 91.07 , 0.001

NAION, non-arteritic ischaemic optic neuropathy; CAD, coronary artery disease; NS mtDNA changes, non-synonymous (changing an amino acid in the resultant
protein) mitochondrial DNA nucleotide change; Homo, homozygous; Hetero, heterozygous. Diabetes, hypertension, hyperlipidaemia, and CAD were assessed by
patient report both from NAION patients and from controls. Controls previously reported for mtDNA changes and for atherosclerotic and prothrombotic risk
factors (see text). Odds ratio and p values compare prevalence of different risk factors in NAION patients to controls.
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