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Abstract

Objectives: To compare the results of systemic antitubercular therapy (ATT) and immunomodulatory therapy (IMT) in patients with
serpiginous choroiditis (SC) or multifocal serpiginoid choroiditis (MSC).

Materials and Methods: The clinical records of 28 patients with SC and MSC were reviewed. Patients were divided into 2 groups
according to the treatment applied. Group 1 included 12 patients with MSC and 5 with SC treated with ATT and corticosteroid (CS); group
2 included 9 patients with MSC and 2 with SC treated with conventional IMT, interferon alpha-2a, and/or CS monotherapy.

Results: In group 1, clinical remission was achieved in 12/12 MSC and 3/5 SC (total 15/17) patients with administration of ATT for 1 year.
Two patients (1 SC, 1 MSC) had reactivation 2 and 7 months after cessation of ATT. Two patients with recurrence after completion of ATT
and 2 patients resistant to ATT received IMT + CS therapy. In group 2, clinical remission was achieved in 7/9 MSC and 2/2 SC (total 9/11)
patients after 1 year of treatment. Recurrent inflammation was observed in 2 MSC patients 2 and 112 months after initiation of therapy, but
responded well to local/systemic CS or IMT modification, and clinical remission was achieved in 7.8+4.3 months. Cumulative dose of CS
was higher in group 2 (p=0.057). Nine of 12 MSC patients treated with ATT and 4/9 MSC patients treated with IMT achieved remission
(p=0.203). One of 5 SC patients treated with ATT and 2/2 SC patients treated with IMT achieved remission (p=0.142).

Conclusion: Although a statistically significant result could not be achieved in this small case series, our results suggest that ATT may
be an appropriate first choice in the treatment of MSC associated with latent tuberculosis, and may be administered in patients with SC who
are unresponsive to IMT.
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Introduction

Serpiginous choroiditis (SC) and multifocal serpiginoid
choroiditis (MSC) are uveitic entities on the same spectrum but
with different clinical morphologic features. SC is a chronic,
progressive, recurrent, usually bilateral intraocular inflammatory
disease of undetermined etiology. It is characterized by geographic
spread in the form of serpentine infiltrates typically beginning in
the peripapillary region and spreading toward the periphery,
involving the retinal pigment epithelium and outer retinal
layers."* Multifocal serpiginoid choroiditis, also referred to in the
literature as serpiginous-like choroiditis, serpiginoid choroiditis,
multifocal serpiginous choroiditis, and amphiginous choroiditis,

may present as multifocal progressive or diffuse choroiditis.’#>¢7%

Similar to SC, the condition has a chronic, progressive, and
recurrent course; however, in contrast to SC, it is characterized
by multifocal, irregular geographic lesions in the fundus,
midperiphery, and periphery in addition to the juxtapapillary
area, and ocular involvement is frequently unilateral.'

Gupta et al.’ first described in 2003 that MSC is clinically
distinct from classic SC and is associated with tuberculosis (TB).
Recent studies have shown that aqueous and vitreous samples
obtained from MSC patients are positive for Mycobacterium
tuberculosis DNA. While SC is recognized as an immune-
mediated inflammatory disease, the M. suberculosis bacillus has
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been shown to be the triggering factor in MSC.'*'"'213 The
etiopathogenesis and treatment of both diseases is still debated.
The aim of this study was to compare the results of systemic
antitubercular therapy (ATT) and immunomodulatory therapy
(IMT) in patients with SC or MSC associated with latent TB.

Materials and Methods

The medical records of patients diagnosed with SC or MSC
at Istanbul University Istanbul Faculty of Medicine, Department
of Ophthalmology between January 1995 and December 2013
were analyzed retrospectively. Demographic data such as age and
sex, symptoms at presentation, duration of symptoms, systemic
and ocular histories, and diagnosis and treatment received at
other medical centers were analyzed.

Patients with clinical findings consistent with SC or MSC,
purified protein derivative (PPD) test results over 15 mm and/or
positive interferon-gamma release assay test (IGRA; Quantiferon-
TB Gold, ELISPOT), no manifest signs of extraocular TB, and
who regularly attended follow-up for 12 months and regularly
took their medications were included in the study.

Thirty-four patients who were followed for less than 12
months, who did not attend follow-up or take their medication

regularly, or in whom latent TB was not detected were excluded.

Best corrected visual acuity was measured using Snellen’s chart
and converted to logMAR (logarithm of the minimum angle of
resolution) for statistical analysis. Anterior segment findings from
slit-lamp examination and SC and MSC lesion status on fundus
examination were evaluated. In addition, fundus photography,
optical coherence tomography, fluorescein angiography, if available,
indocyanine green angiography images were evaluated.

The patients were divided into two groups. Group 1 included
17 (12 MSC, 5 SC) patients treated with ATT and corticosteroid
(CS) therapy. ATT consisted of a 4-drug regiment (300 mg/day
isoniazid, 600 mg/day rifampicin, 2 mg/day pyrazinamide, and
1500 mg/day ethambutol) for 2 months, followed by a 2-drug
regimen (300 mg/day isoniazid, 600 mg/day rifampicin) for 10
months. Treatments administered to group 1 patients during
relapse are shown in Table 1.

Group 2 included 11 (9 MSC, 2 SC) patients treated with
conventional IMT, interferon or CS monotherapy. Treatments
administered to group 2 patients during relapse are shown in
Table 2.

Visual acuities before treatment, at 1 year after treatment,
and at final examination were compared between groups 1 and

Table 1. Status of group 1 patients after 1 year of treatment and during follow-up, and therapy added for relapse
Group 1 | Diagnosis | Activity | Firstattack | Activity duration | Number of | Total Relapse Final examination
(patient) at1year | after1year | (months) relapse remission time | treatment
(months)
1 MSC Inactive - Remission 0 72 - Inactive
2 SC Inactive - Remission 0 40 - Inactive
3 MSC Inactive - Remission 0 25 - Inactive
4 MSC Inactive 7 months 1 1 - (&) Active
5 MSC Inactive - Remission 0 34 - Inactive
6 SC Inactive 2 months 2 1 - CS, IFN Inactive for 2 months
7 SC Active Active 8 0 - CS, CSA, AZA | Inactive for 33 months
8 MSC Inactive - Remission 0 26 - Inactive
9 MSC Inactive - Remission 0 26 - Inactive
10 MSC Inactive - Remission 0 14 - Inactive
11 MSC Inactive - Remission 0 13 - Inactive
12 MSC Inactive - Remission 0 14 - Inactive
13 MSC Inactive - Remission 0 12 - Inactive
14 MSC Inactive - Remission 0 4 - Inactive
15 SC Inactive - Remission 0 1 - Inactive
16 MSC Inactive - Remission 0 5 - Inactive
17 SC Active Active 16 0 - IFN, CS Active
SC: Serpiginous choroiditis, MSC: Multifocal serpiginoid choroiditis, CS: Corticosteroid, AZA: Azathioprine, CSA: Cyclosporin A, IFN: Interferon alpha-2a

90



Oray et al, Treatment Results in Tuberculosis-Associated Choroiditis

2. The cumulative systemic CS dose received over the course of 1
year was calculated for both groups and compared.

Disease activity status, number of relapses, and remission
time were calculated at the end of 1 year of treatment. The
presence of active choroiditis was accepted as a criterion for
activation. A patient was considered in remission when at least
1 year had elapsed since their last attack with no new choroiditis
activation.

Statistical Analysis

Fisher’s exact test was used to compare remission rates
between groups; the Mann-Whitney U test was used to compare
visual acuity and cumulative steroid dose between groups.

Results

A total of 21 MSC patients and 7 SC patients were included
in the study. Mean age was 35.8+11.6 years for MSC patients
and 44.6+12.8 for SC patients.

Group 1 consisted of a total of 29 eyes of 17 patients (11
male, 6 female) treated for 1 year with ATT + CS therapy. The
patients’ mean age at presentation was 40.9+12.6 (28-64) years.
Findings were consistent with MSC in 12 patients and SC in 5.
Involvement was bilateral in 12 patients and unilateral in 5. Two
of the SC patients had undergone 25 and 101 months of IMT
prior to ATT, which was initiated due to reactivation, whereas
ATT was the first choice for the other patients.

Group 2 included a total of 18 eyes of 11 patients (7 male,
4 female) treated for 1 year with IMT = CS. The patients’ mean
age at presentation was 33.4=10.8 (20-50) years. Findings were
consistent with MSC in 9 patients and SC in 5. Involvement

was bilateral in 7 patients and unilateral in 4. All patients
in group 2 were treated with systemic CS; treatment was
further supplemented with interferon alpha-2a in 2 patients,
azathioprine in 2 patients, and combination azathioprine and
cyclosporin therapy in 4 patients.

In group 1, clinical remission was observed in 12/12 MSC
patients and 3/5 SC patients (total 15/17) after 1 year of ATT +
CS therapy. Nine MSC and 1 SC patients remained in remission
for 1-6 years after cessation of ATT (p=0.100). Reactivation
occurred in 1 SC and 1 MSC patient at 2 and 7 months,
respectively. Clinical remission was achieved in 2 SC patients
resistant to ATT and two patients (1 SC, 1 MSC) with recurrence
(Table 1).

In group 2, clinical remission was achieved in 7/9 MSC and
2/2 SC (total 9/11) patients after 1 year of IMT = CS therapy,
and remission continued for 1-3 years in 4 MSC patients and
for 6-13 years in the 2 SC patients after cessation of treatment
(p=0.454). Reactivation was observed in 2 MSC patients at 2 and
112 months, respectively. In 2 MSC patients with active disease
at 1 year and 2 MSC patients with recurrence, remission was
achieved with local/systemic CS and IMT modification (Table 2).

Comparison of treatment outcomes in MSC showed that
remission was achieved in 9/12 MSC patients treated with ATT
and 4/9 MSC patients treated with IMT (p=0.203). Among SC
patients, only 1/5 treated with ATT and 2/2 treated with IMT
achieved remission (p=0.142).

Median logMAR visual acuities at baseline, after 1 year of
treatment, and at final examination were 0.4, 0.5, and 0.3 for
group 1 and 0.8, 0.4, and 0.3 for group 2, respectively. There
were no statistically significant differences between groups 1

Table 2. Status of group 2 patients after 1 year of treatment and during follow-up, and therapy added for relapse

Group 2 | Diagnosis | Inflammation | First attack | Activity Number of | Total Relapse Inflammation

(patient) at 1 year after 1 year | duration relapses remission treatment at final

(months) time (months) examination

1 SC Inactive - Remission 0 162 - Inactive

2 MSC Inactive - Remission 0 39 - Inactive

3 MSC Inactive 112 months 6 1 172 CS Inactive for 60
months

4 MSC Inactive 2 months 7 1 138 CS, AZA, CSA | Inactive for 136
months

5 MSC Inactive - Remission 0 16 - Inactive

6 MSC Active Active 4 0 82 CS, AZA, CSA | Inactive for 78
months

7 MSC Inactive - Remission 0 2 - Inactive

8 SC Inactive - Remission 0 73 - Inactive

9 MSC Active Active 14 0 22 CS Inactive for 8 months

10 MSC Inactive - Remission 0 36 - Inactive

11 MSC Inactive - Remission 0 30 - Inactive

SC: Serpiginous choroiditis, MSC: Multifocal serpiginoid choroiditis, CS: Corticosteroid, AZA: Azathioprine, CSA: Cyclosporin A
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and 2 in visual acuity at baseline and after 1 year of treatment
(p=0.287).

After 1 year of treatment, the cumulative prednisolone
equivalent mean CS dose was 1150+859 mg for group 1 and
19071979 mg for group 2 (p=0.057).

Discussion

The incidence of SC and MSC both in Turkey and worldwide
has not been definitively determined. The largest case series
study of MSC was conducted in 2003 by Gupta et al.’ in India,
an endemic area for TB, and included 126 patients. Despite the
paucity of epidemiological data regarding SC and MSC in Europe
and America, studies conducted in these countries describe it as
rare.1*%72 Although the number of TB cases in Turkey dropped
significantly toward the end of the 20" century, there is still a
higher incidence of latent TB compared to developed countries.'
Between 1995 and 2013, 63 patients were diagnosed with SC or
MSC in our clinic. The higher prevalence of SC and MSC in India
and Turkey may be related to the higher incidences of latent TB
compared to developed countries. This supports the role of latent
TB in the etiology of SC and MSC.

SC and MSC are generally considered to not show sex
differences. However, Blumenkranz et al.”” first reported
observing SC more often in males. Indeed, Gupta et al.’
reported that MSC was twice as common in males. In our study,
males were predominant among both SC and MSC patients
(male:female ratio=18:10).

In the literature, SC is reported to be most common in the
white race, in the fourth and fifth decades, and is rare in young
patients.'® However, studies conducted in India suggest that
MSC is more common in younger individuals. The average age of
MSC patients has been reported as 30 by Gupta et al.> and 31 by
Madhavan et al.'” Consistent with the literature, in the present
study, the mean age of MSC patients was 35.8 years, while that in
SC patients was 44.6 years. Furthermore, as in previous studies,
most of the MSC and SC patients in our study exhibited bilateral
involvement.

SC and MSC are clinical diagnoses based on typical fundus
findings. The clinical morphology of MSC is unlike that of classic
autoimmune SC, and it is believed to result from hypersensitivity
to TB bacilli in patients with latent TB. The tuberculin skin test
is the most commonly used test worldwide to detect latent TB.
However, false-negative and false-positive results compromise
the reliability of this test. Recent introduction of the more
sensitive IGRA tests have substantially facilitated the diagnosis
of latent TB. In the present study, IGRA was performed and
positive results were confirmed for all patients in group 1 before
initiating ATT. PPD was performed in 14/17 patients in that
group, 3 of whom had indurations less than 15 mm. All patients
with clinical suspicion of MSC who underwent IGRA had
positive results. Studies conducted by the manufacturer report
the reliability of IGRA results as being in the 90-95% range.'®
Although we found a 100% positivity rate among our patients,
Mackensen et al.? reported a very low IGRA accuracy rate for
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MSC (52%). In the same study, 4 patients remained IGRA
positive after ATT. This indicates that the IGRA cannot be used
in patient follow-up.

Like the IGRA, polymerase chain reaction (PCR) analysis
is another new diagnostic method for MSC. Gupta et al’
conducted PCR analysis on aqueous and vitreous samples from
7 MSC patients and reported that results were positive for TB in
5 (71.4%) of them. We did not conduct PCR analysis for any of
our patients in the present study.

Although the diagnosis of SC and MSC are based on clinical
data, treatment is a controversial topic among the global
scientific community. In countries not endemic for TB, SC is
considered an autoimmune-derived disease, and treatment with
immunosuppressive agents is recommended. Particularly in the
presence of clinically active choroiditis, the current therapeutic
approach includes high-dose CS therapy, followed by IMT to
prevent recurrence in the long term.' There is no consensus
in the literature regarding which immunomodulatory agents
are more effective in the treatment of SC. T-cell inhibitors,
antimetabolites, alkylating agents, and biologic agents are the
different treatment alternatives currently in use.

In the current study, the SC patients in groups 1 and 2
showed contradictory treatment responses. Five patients in
group 1 who had findings consistent with classic SC and latent
TB according to IGRA were treated with ATT = CS; of these,
2 patients continued to have clinically active disease after
treatment, and 1 patient showed reactivation 2 months after
treatment cessation. The poor treatment results in 3 of the 5
patients treated with ATT may be a coincidence related to the
high rate of latent TB in the Turkish population. On the other
hand, in the 2 patients treated successfully with ATT, the disease
could not be controlled previously with IMT + CS therapy.
This suggests that the choroiditis may be associated with latent
TB. In group 2, which was not treated with ATT, 2 patients
diagnosed with classic SC were treated with IMT + CS therapy.
Both of those patients were in clinical remission after 1 year of
treatment, and no relapse was observed during follow-up. This
contradiction raises the question of whether ATT should be
initiated when latent TB is detected in patients with classic SC.

Studies conducted in India have reported that ATT effectively
reduces attacks and induces long-term remission in patients with
tuberculosis-associated MSC.* In their study conducted in
Germany, Mackensen et al.? also reported observing remission
without relapses in MSC patients treated with ATT. Similarly,
in the present study we achieved remission in a majority of
MSC patients after 1 year of ATT + CS therapy. Only 1 patient
experienced relapse after 7 months. Of the MSC patients treated
with IMT = CS, 2 patients had persistent clinical activity after 1
year of treatment, and 2 others relapsed during follow-up. Based
on these results, we can conclude that ATT is more effective in
MSC patients. Furthermore, the lower cumulative CS dose in
group 1 also demonstrates the efficacy of ATT. Patients in group
2 required CS at higher doses and for longer periods to control
active inflammation.
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Conclusion

The etiopathogenesis and treatment of SC and MSC remain
controversial. Although SC is described in the literature as
an autoimmune disease, MSC is reportedly associated with
TB. Latent TB is common among Turkish patients, and the
possibility of also detecting latent TB in SC patients poses a
problem in terms of treatment approach. Although statistically
significant results could not be obtained due to small patient
numbers, our observation that ATT may be more effective in the
treatment of MSC is consistent with the literature. Prospective
studies with larger case series are necessary.

Ethics

Ethics Committee Approval: Istanbul University Istanbul
Faculty of Medicine, 2014/544, Informed Consent: Informed
consent was obtained prior to therapeutic procedures.
Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: Merih Oray, Ilknur Tugal-
Tutkun, Tiilin Cagatay, Concept: Ilknur Tugal Tutkun, Zaur
Zakiev, Merih Oray, Design: Ilknur Tugal-Tutkun, Zaur Zakiev,
Merih Oray, Data Collection or Processing: Zaur Zakiev, Merih
Oray, Analysis or Interpretation: ilknur Tugal-Tutkun, Zaur
Zakiev, Merih Oray, Literature Search: ilknur Tugal-Tutkun,
Zaur Zakiev, Merih Oray, Writing: Merih Oray.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Nazari H, Rao NA. Serpiginous choroiditis and infectious multifocal
serpiginoid choroiditis. Surv Ophthalmol. 2013;58:203-232.

2. Lim WK, Buggage RR, Nussenblatt RB. Serpiginous choroiditis. Surv
Ophthalmol. 2005;50:231-244.

3. Gupta V, Gupta A, Arora S, Bambery P, Dogra MR, Agarwal A. Presumed
tubercular serpiginous like choroiditis: clinical presentations and management.
Ophthalmology. 2003;110:1744-1749.

4. Bansal R, Gupta A, Gupta V, Dogra MR, Sharma A, Bambery P. Tubercular
Serpiginous-like choroiditis presenting as multifocal serpiginoid chorodiditis.
Ophthalmology. 2012;119:2334-2342.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Gupta A, Sharma A, Bansal R, Sharma K. Classification of intraocular
tuberculosis. Ocul Immunol Inflamm. 2015;23:7-13.

Cunningham ET, Gupta A, Zierhut M. The creeping choroiditides-
serpiginous and multifocal serpiginoid choroiditis. Ocul Immunol Inflamm.
2014;22:345-348.

De Luigi G, Mantovani A, Papadia M, Herbort CP. Tuberculosis-related
choriocapillaritis (multifocal-serpiginous choroiditis): follow-up and precise
monitoring of therapy by indocyanine green angiography. Int Ophthalmol.
2012;32:55-60.

Bhuibhar SS, Biswas J. Nested PCR-positive tubercular ampiginous
choroiditis: a case report. Ocul Immunol Inflamm. 2012;20:303-305.
Mackensen E, Becker MD, Wiehler U, Max R, Dalpke A, Zimmermann
S. QuantiFERON TB-Gold-a new test strengthening long-suspected
tuberculous involvement in serpiginous-like choroditis. Am J Ophthalmol.
2008;146:761-766.

Broekhuyse RM, van Herck M, Pinckers AJ, Winkens HJ, van Vugt AH,
Ryckaert S, Deutman AE Immune responsiveness to retinal S-antigen and
opsin in serpiginous choroiditis and other retinal diseases. Doc Ophthalmol.
1988;69:83-93.

Erkkila H, Laatikainen L, Jokinen E. Immunological studies on serpiginous
choroiditis. Graefes Arch Clin Exp Ophthalmol. 1982;219:131-134.
Witmer R. A specific form of recidivating choroiditis. Ophthalmologica.
1952;123:353-354.

Maumenee AE. Clinical entities in “uveitis”. An approach to the study of
intraocular inflammation. Am J Ophthalmol. 1970;69:1-27.

Kurcer MA, Kiilek¢i Ugur A, Demirsezen M, Sulak YA. Diinyada ve
Tiirkiye'de tiiberkiiloz epidemiyolojisi. Turkiye Klinikleri J Inf Dis-Special
Topics. 2011;4:1-5.

Blumenkranz MS, Gass JD, Clarkson JG. Atypical serpiginous choroiditis.
Arch Ophthalmol. 1982;100:1773-1775.

Weiss H, Annesley WH Jr, Shields JA, Tomer T, Christopherson K. The
clinical course of serpiginous choroiditis. Am J Opththalmol. 1979;87:133-
142.

Madhavan HN, Therese KL, Gunisha P, Jayanthi U, Biswas J. Polymerase
chain reaction for detection of Mycobacterium tuberculosis in epiretinal membrane
in Eales’ disease. Invest Ophthalmol Vis Sci. 2000;41:822-825.

Celik U, Kocabal E. Tiiberkiiloz tanisinda yeni bir yontem: interferon-gamma
arastirilmasina dayanan testler. Tiiberkiiloz ve Toraks Dergisi. 2007;55:108-
117.

Jabs DA, Rosenbaum JT, Foster CS, Holland GN, Jaffe GJ, Louie JS,
Nussenblatt RB, Stiehm ER, Tessler H, Van Gelder RN, Whitcup SM,
Yocum D. Guidelines for the use of immunosuppressive drugs in patients
with ocular inflammatory disorders: recommendations of an expert panel. Am
J Ophthalmol. 2000;130:492-513.

Gupta V, Arora S, Gupta A, Ram J, Bambery P, Sehgal S. Management of
presumed intraocular tuberculosis: possible role of the polymerase chain
reaction. Acta Ophthalmol Scand. 1998;76:679-682.

93



