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Abstract
Purpose: Rifampin which is an anti-tuberculosis (TB) drug, can increase metabolism and thus reduce
endogenous steroid. So it is mentioned as a probable drug for acute central serous chorioretinopathy
(CSCR) treatment. Therefore we have decided to evaluate its beneficial effects in CSCR treatment.
Methods: A non-randomized clinical trial involving 39 patients with acute CSCR (less than two weeks)
were studied. Initially, complete visual examinations including determination of spectacle best corrected
visual acuity (SBCVA) using Snellen chart, anterior and posterior segment examinations were
performed on all patients. Fundus fluorescein angiography (FA) and ocular coherence tomography
(OCT) were performed to confirm the diagnosis. Twenty-three patients were treated with 600 mg
rifampin per day up to maximum 4 to 6 weeks (treatment group) and 17 patients did not receive any
treatment (control group). In the treatment group, one of the patients suffered from severe headache a
few days after using the drug. So the drug was discontinued and the patient was excluded from the
study. The patients were examined once in two weeks and totally up to fourth or sixth weeks. In each
time of examination, the best clear visual acuity determination and funduscopy were done, and if
necessary (cases of obvious macular edema) OCT was performed at the end of 4th to 6th week. Primary
gain was reduction in macular thickness (MT) and secondary gain was the SBCVA during the study.
Results: The mean age of patients was 38.5±6.7 years. The mean age of the treatment group (37.7±6.2
years) was not significantly different from control group (39.7±7.3). Gender distribution shows that
76.9% of samples were male. In the treatment group, the average MT changed from 339.9±44.36 µm at
the beginning of treatment to 297.4±29.09 µm at the end of treatment and this reduction in MT was
equal to 12.58% (p<0.001) and in the control group, the initial and final thickness were 310.06±20.31
and 296.71±17.22, µm respectively. The reduction was equals to 4.3% (p<0.003). In the treatment
group MT reduction was significantly more than the control group (p<0.018). In the treatment group,
average of SBCVA before and after treatment was 0.2±0.18 and 0.6±0.34 Snellen visual acuity (SV),
respectively (p<0.0001) and in the control group, this average was 0.2±0.1 before and 0.37±0.35 SV
after treatment (p<0.024). The difference in SBCVA between two groups was more or less important
(p=0.055). At the end of study, macula in 45.5% of the treatment group and 29.4% of control group had
dried out Odd's Ratio (OR)=2 (0.52-7.6, CI: 95%) (p<0.307).
Conclusion: Rifampin has beneficial effects in the treatment of acute CSCR. These early findings
suggest a novel treatment of CSCR and warranted further study.
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Introduction
Central serous chorioretinopathy (CSCR)
which will be called CSCR thereafter is a
disease of young and middle aged people and
is seen mainly in 20-50 year old men that
some people are suffering from it and it is
serous and regional detachment of retina in
the posterior pole. Commonly, clinical
manifestation is in one eye but in 18% of
cases both eyes are involved. Even in some
reports 30% of bilaterality has been reported.1
Studies have shown that the lesion is
diffusible
and
includes
a
bilateral
retinochoroidal disorder although its clinical
manifestation is observed in one eye. The
etiology of the disease is unknown but it is
postulated that the choroidal circulation
disorder, would cause interference in surface
pigmented
epithelium
layer
function.2
Fluorescein angiography (FA) shows one or
some points of leakage in pigmented layer
that leads to sensory retina detachment.
Blocking the leakage by laser spots results in
resolving of sensory retinal detachment. The
angiographic findings indicate that defect in
cellular tight junctions of pigmented layer
leads the choroidal leakage to the subretinal
space.3
Treatment of acute CSCR, except for
limited cases, is follow-up of the patient for a
period of 2-3 months that about which there is
a consensus.3 But in some cases there is
necessity for therapy such as use of laser
therapy,
acetazolamide,
beta-blockers,
Photodynamic
therapy,
ketoconazole,
anecortave acetate, 577 nm yellow laser and
Avastin and recently rifampin, all because of
their
anti-corticosteroid
effects.
The
therapeutic impacts on CSCR have been
known accidentally.
In 2010, Ravage group at the annual
meeting of the American Society of Retina
Specialist, in Chicago, presented a patient
who had widespread chorioretinal lesions and
serous macular detachment that it could be
either due to chronic CSCR or latent
tuberculosis (TB). Therefore, the patient
underwent anti-TB standard multi-drug
treatment and it was observed that the
macular edema subsided, but when
medication therapy was discontinued, the
edema recurred and when the treatment
resumed with the previously used drugs, the
edema subsided again and by discontinuing
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medication therapy once again, recurrent
edema took place. On the basis of this fact, it
was thought that serous retinopathy didn't
result from TB in the patient but it could be
from the chronic CSCR and one of the anti TB
drugs involved in the treatment must have
positive and independent anti serous
retinopathy effects. So anti-TB drugs list was
considered and it was concluded that rifampin
is the only drug of this group that has ability to
reduce endogenous corticosteroid and could
decrease serous retinopathy. Consequently,
this group (Packo) treated several patients
with rifampin with the dosage of 600 mg/day in
the period of 1-4 weeks that led to recovery
and so it was concluded that rifampin may be
helpful in treatment of CSCR especially its
chronic form.4
According to above-mentioned report and a
few conducted studies, it was decided that a
clinical study on therapeutic effects of rifampin
on acute CSCR to be performed which is
presented here.

Methods
In a non-randomized clinical trial, 39 patients
with acute CSCR (less than 2-3 weeks) were
studied. Initially, complete visual examinations
including determination of spectacle best
corrected visual acuity (SBCVA) using Snellen
Chart, anterior and posterior segment
examinations were performed on all patients.
Then the disease was confirmed by
conducting FA and ocular coherence
tomography (OCT) with spectral domain HDCIRROUS (Carl Zeiss Meditec). The patients
were voluntiary divided into treatment and
control groups. Treatment group included 23
patients treated with 600 mg rifampin per day
within 4-6 weeks and 17 patients did not
receive any treatment (control group). It is
clear that evaluation of hepatic enzymes,
serum bilirubin, serum creatinine, corpuscular
and platelet count have been performed
before prescribing drug. In the treatment
group, one of the patients got severe
headache a few days after therapy that led to
discontinuation of the drug, and the patient
was excluded from the study. The patients
were examined once in two weeks and totally
up to fourth to sixth weeks. In each time of
examination, the best corrected visual acuity
(BCVA) determination and funduscopy was
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done. If any macular edema was observed in
funduscopy, OCT was performed, otherwise
OCT was done at the end of 4th to 6th week.
Primary and secondary gain was reduction in
thickness of macula and the BCVA,
respectively in the end of the study.
Statistical analysis
In this work, study quantitative variables
[SBCVA & macular thickness (MT)] were
considered in the light of following normal
distribution on the basis of KolmogrovSmirnov test initially. Then, paired t-tests were
used in order to studying SBCVA and MT
quantitative variations and the group
separation. Independent t-test was used for
comparing variation means between two
groups. χ2 test compared sub-fovea residues
in the end of the study in two groups.
Significance level of the tests in statistical
difference was determined with p<0.05 and
the tests were done as two-tailed.

Results
Twenty-three and 17 patients were studied in
the treatment and control group, respectively.
The mean age of patients was 38.5±6.7 with
range of variation of 25 years (28-53 years).
Seventy-five percent of samples were under
44-year-old.
The mean age of the treatment group
(37.7±6.2 years) wasn't significantly different
from control group (39.7±7.3). Gender
distribution showed that 76.9% (N=30) and
23.1% (N=9) of samples were males and
females, respectively. Gender distribution in
two groups had no significant difference (in
the treatment group, 82.4% and in the control
group, 72.7% of the samples were males).
In the light of assessing MT area change,
the study results showed that in the treatment
group, initisl MT average changed from

339.9±44.36 µm to 297.4±29.09 µm at the end
of treatment and this reduction in MT
(42.77±51.78) was equal to 12.58% that is
statistically significant (p<0.001). In the control
group, they were 310.06±20.31 and
296.71±17.22 µm, respectively and this
reduction (13.35±15.44) was equal to 4.3%
which was also significant (p<0.003).
Comparing mean MT changes in two
groups, 12.58% reduction in the treatment and
4.3% in control group, (equals to 1/3 of change
in the treatment group), the difference was
statistically significant (p<0.018) (Figure 1).
In the treatment group, evaluating visual
acuity changes, statistical analysis showed
that SBCVA mean at the beginning and end
(4-6 weeks later) of the study was 0.2±0.18
Snellen visual acuity (SV) and 0.6±0.34 SV,
respectively, i.e. which had increased 0.4±0.3
(p<0.0001). In the control group, these
variations mean has been 0.2±0.1 SV and
0.37±0.35 SV (p<0.024) (Figure 2), showing
that visual improvement was significant in
both groups, but comparing variations mean
of SBCVA in both groups with regard to
0.4±0.3 increase in the treatment group mean
and 0.2±0.1 increase in the control group and
0.2±0.1 SV difference between these two
groups, the improvement was more in the
treated group (p=0.055).
In the evaluation of macular conditions at
the end of our study to determine whether
there was any residual fluid (RF) or no fluid
(NF), χ2 statistical analysis showed that
macula in 45.5% (N=9) of treatment and
29.4% (N=5) of control group was dry (NF).
Odd's Ratio (OR)=2 (with Cl=95%, 0.52-7.6)
and (p<0.307) (Figure 3).
In the treatment group, all the patients with
dry macula at the end of study were followed
for nine months and no recurrence of the
lesion was observed.
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Figure 1. Mean macular thickness change in each and
between two group (p<0.018)

Figure 2. Mean best corrected visual acuity change in each
and between two group (p=0.055)

Figure 3. Macular condition at end of therapy
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Discussion
CSCR is an acquired disease with serous
detachment of sensory retina or pigmented
layer at the macular area and its pathogenesis
is not elucidated well,5 however, in recent
years, ICG (Indocianin angiography) threw
light on CSCR theory. ICG has shown some
changes in permeability of choroidal vessel
walls.6 In other word, the patients with CSCR
may show some increase in fragility of
choroidal vessels and pigmented layer to
steroid or epinephrine that leads to vessel
contraction and ischemia and increasing
permeability resulted from these substances.
In these conditions, increasing protein
exudates leakage into outside vascular space
due to vessel walls permeability change,
causes increase oncotic pressure and this
interferes with intercellular junctions of
pigmented layer that results in exudates
leakage from this layer.7
CSCR has been shown to be associated
with stress and its related hormones
(epinephrine and corticosteroids). People with
Type A personalities who are subjected to
tension are more susceptible to CSCR. Also,
there is numerous evidence that suggested
that people receiving corticosteroid even in
the topical form, and patients having high level
of corticosteroid (like cushing syndrome), and
individuals having excessive epinephrine such
as patients with obstructive sleep apnea and
hypertension are vulnerable to CSCR.7
Therefore, with regard to possible role in
pathogenesis of CSCR, the use of inhibitor
drugs has been suggested as a probable
solution in treatment8 like ketoconazole and
anecortave acetate and rifampin.
There is not enough information about
ketoconazole. In a report on four patients with
chronic CSCR, due to limitations of the study,
the results were not conclusive and therefore
further studies are needed. This medicine is a
corticosteroid antagonist. The reason for using
the drug is that it is thought CSCR is
associated with hypercorticism. Therefore, it is
suggested that cortisol-lowering drugs such as
ketoconazole be used in order to treat CSCR.9
Regarding anecortave acetate that is an
anti-glucocorticoid drug, a study is underway
and so far the results have not been
reported.10 The reason for using the drug is
nearly similar to ketoconazole. On the basis of
that it is said that increased cortisol levels are

associated with pathogenesis of CSCR.
Hypercorticism whether exogenous like oral
taking and intravenous injection and even
spray inhalation or endogenous like Cushing's
syndrome, increase the risk of CSCR. So
anecortave acetate that is the derivative of
cortisol but with changes in the its composition
and structure by removing 1β-hydroxyl group
and adding to the C9-11 bond and also
acetate groups in C21, its corticosteroid
effects are eliminated and its stability and
intraocular penetration increases, thereby it
can be useful in the treatment of chronic
CSCR. However, as noted, the studies results
on using this drug have not yet published.10
Rifampin whose effects in the treatment of
CSCR revealed accidentally4 is an anti-TB
drug. Its primary mechanism of action is
inhibition
of
DNA-dependent
RNA
polymerase, blocking RNA transcription. It is a
cytochrome P450, 3A4 inducer. Cytochrome
P450, 3A4 is a member of the cytochrome
P450 superfamily of enzymes, which catalyse
many reactions involved in drug metabolism
and synthesis of cholesterol, steroids, and
other lipids. Thus, it is postulated that
induction of cytochrome P450, 3A4 increases
metabolism of endogenous steroids, leading
to improvement of CSCR manifestations.8
Concerning rifampin effects on CSCR
treatment that were reported as a case report
for the first time by Packo et al at the
American Society of Retina Specialist Annual
Meeting in 2010, sufficient studies have not
been performed and reports have been more
around case reports or around a few patients
and so, present study is the largest and most
extensive report all over the world that has
experienced the effects of rifampin in 22
patients.
Steinle et al have reported a 65 year old
patient who was referred after cataract
surgery due to lack of adequate vision. It was
found in the examination that the patient was
suffering from chronic CSCR in both eyes
from two preceding years. Therefore, the
patient was treated with rifampin in a period of
one month and sub-foveal fluid was absorbed
completely in both eyes.8
Ravage et al studied the therapeutic effects
of the drug on four patients. CSCR active time
in these patients ranged from less than a
month to more than a year, all patients were
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male with a mean age of 50 years. The
patients were treated for four weeks. The
average thickness change of CMT was -99
(167±SD) in the first week, and-102 (215±SD)
in the eighth week-93 (91±SD) in the twelfth
week and the visual gain has been from zero
to ≥3 lines.4
In this study, sub-foveal fluid absorption in
both groups took place significantly comparing
the initial and final results. This means that in
all conditions, whether with the help of therapy
or without it, the fluid absorption happens, but
with regard to significant absorption rate (MT
variations) in the treatment group that was
three times as much as control group
(p<0.018), this result indicated that rifampin
caused fluid absorption to accelerate and
caused more rapid recovery. Also, visual
acuity increases significantly in both groups
comparing the initial and end results. In
treated and non-treated cases visual acuity
changed, however, the recovery in the
treatment group was twice as much as the
control group which was more or less
significant (p=0.055).
At the end of the study (weeks 4-6) in the
treatment group near by in half of the patients,
macula was dry and considering the Odd's
R=2 in the treatment group, the patients
number with dry macula was twice as many
as the control group; however, not being
statistically significant (p<0.307). In regard to
significant alteration in MT and slight alteration
in SBCVA the results could be considered
positive. Longer duration of treatment may
give better results.
All the patients with dry macula (in the
treatment group) showed stability and no
relapse of the lesion was reported after nine
months of follow-up.

Conclusion
Limitations of this study are lack of random
selection of samples. It is recommended that
a randomized study with a larger sample is
accomplished.
Rifampin
accelerates
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sub-foveal fluid absorption and increases
anatomical and functional success. It has
beneficial effects in the treatment of acute
CSCR. So it is advised if there is no any
contraindication, rifampin may be used for
management of acute CSCR.
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