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of presumed ocular tuberculosis
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Abstract

Background: Tuberculosis (TB) is a major global health problem, with an estimated 9.6 million new cases and
1.5 million deaths per year. It represents one of the main causes of mortality and morbidity in the world. Recent
research has focused on the use of interferon gamma (IFN-g) release assays (IGRAs) as a biomarker of treatment
success. Animal and human studies have shown a relationship between the Mycobacterium tuberculosis (MTB)
bacillary load and the magnitude of IFN-g responses to MTB antigen. It has therefore been postulated that a
decrease in the magnitude of IFN-g responses to MTB-specific peptides measured by IGRA can be used as a
biomarker of cure. To assess the utility of IGRAs for this purpose, a number of studies have investigated the
kinetics of IGRA responses during the treatment of TB. We did a retrospective review of response to treatment of
presumed ocular TB using IGRA.

Method: We retrospectively reviewed thirty nine cases diagnosed with presumed ocular tuberculosis successfully
treated with a complete course of ATT and a minimum follow-up of at least 6 months following completion of ATT.
in addition we had a quantiFERON-TB gold test (OFT-G test) done prior to starting ATT. ATT consisted of
isoniazid (INH) 5 mg/kg/day, rifampicin (RIF) 600 mg/day, ethambutol 15 mg/kg/ day, and pyrazinamide (PYZ) 25
mg/kg/day for initial 2 months, followed by INH + RIF for 7 months. Successful response was indicated by
absence of recurrences of inflammation following ATT. The study period was between January 2019 and
December 2021.

Result: Thirty nine patients with suspected tubercular uveitis who underwent QFT-G test were analyzed
retrogradely. Among them seventeen (43%) had QFT-G positive. Of them 10 were male and 7 were female. After 6
months following completion of ATT course repeat QFT-G test become negative in 4 cases. Among them 3 were
vasculitis retinae and 1 was serpiginous like choroiditis. The mean age of QFT-G positive patients was 35.7years
(range 12-51years). Male —female ratio was 1:1.42.

Conclusion: /FN-y concentrations may offer some value in monitoring treatment response among OTB patients as
our findings also show a significant decrease in IGRA values after 6 months of ATT conclusion, although most of
our patients continued to be IGRA positive. Given the complexity of the immune response to TB, it may not be
surprising that the measurement of a single cytokine does not provide sufficient discrimination to assess response
to treatment. Studies investigating the potential of other novel biomarkers or combination of biomarkers with
improved sensitivity and specificity are urgently needed to accurately determine the potential of immunoassays to
assess the response to anti-tuberculous treatment.
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Introduction and 1.5 million deaths per year.'It represents one
of the main causes of mortality and morbidity in
the world [1]. Tuberculosis is characterized by
pulmonary and extrapulmonary manifestations

Tuberculosis (TB) is a major global health
problem, with an estimated 9.6 million new cases

1. National Institute of Ophthalmology and Hospital, Dhaka.

2. Dept of eye, Rajshahi Medical College and Hospital, Rajshahi

3. Sheikh Fazilatunnesa Mujib Eye Hospital and Training Institute, Gopalgonj
4. Dept of ophthalmology, MH. Samorita medical college, Dhaka

Address of Correspondence: Dr. Mezbahul Alam, Associate Professor, Department of Vitreo-retina, National Institute of
Ophthalmology, Sher-e-banglanagar, Dhaka, Email: mejbah1549@yahoo.com

Volume 50, Issue 1 60 June 2023



Original Article

which may involve the skin, eye, and nervous,
cardiovascular, gastrointestinal, or genitourinary
systems.?The main manifestation of ocular TB is
uveitis. Prevalence of TB uveitis (TBU) is
estimated between 9% and 11% in endemic
countries and between 1% and 6% in nonendemic
countries.>*®Intraocular TB is rare in active lung
TB, while it is more frequent in patients with
advanced tubercular lesions or extrapulmonary
forms.”Trauma, immunosuppression, and
malnutrition are predisposing factors for
development of intraocular TB.® Pathogenesis of
ocular involvement in TB is controversial. Two
possible pathophysiological mechanisms have
been proposed to explain the inflammatory
reaction caused by Mycobacterium tuberculosis
(MTB): hematogenous spread with direct invasion
of MTB in the eye®!'%and delayed hypersensitivity
reaction secondary to MTB located anywhere on
the body.!%! The immune-mediated mechanism
of inflammation and the paucibacillary nature of
OTB make confirmatory techniques, such as MTB
culture, acid-fast bacilli smear, or polymerase
chain reaction (PCR) from ocular samples, have
poor sensitivity (20-30%).>!> Currently, there is
no definitive non-invasive method to confirm
OTB and its diagnosis is mainly presumptive.
Nonetheless, diagnosis accuracy has increased in
the last years with the introduction of interferon-
gamma release assays (IGRAs).!3 This powerful
test can measure in vitro the production of
interferon-gamma (IFN-3) released by T-cells in
peripheral blood, in response to MTB antigens
ESAT-6, CFP-10, and TB 7.7. Unlike the
tuberculosis skin test (TST), IGRA test is not
affected by Bacillus Calmette—Guérin (BCG)
vaccination and most non-tuberculous
Mycobacterium infection.!3 It has been especially
useful to detect latent tuberculosis infection
(LTBI) in settings where BCG vaccination is
mandatory, such as in Bangladesh.'* In pulmonary
and LTBI, IGRA test has shown specificity
between 91% and 99% and sensitivity between
89% and 91%.15:16 In OTB, these values are not
well established, although values between 80%
and 85% had been reported for sensitivity and
specificity, respectively, in a BCG-vaccinated and
nonendemic population.!313
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A biomarker to indicate successful tuberculosis
(TB) treatment would be a major advance for the
management and control of TB globally. Recent
research has focused on the use of interferon
gamma (IFN-g) release assays (IGRAs) as a
biomarker of treatment success. Animal and
human studies have shown a relationship between
the Mycobacterium tuberculosis (MTB) bacillary
load and the magnitude of IFN-g responses to
MTB antigens.'>!7 It has therefore been
postulated that a decrease in the magnitude of
IFN-g responses to MTB-specific peptides
measured by IGRA can be used as a biomarker of
cure.!8To assess the utility of IGRAs for this
purpose, a number of studies have investigated the
kinetics of IGRA responses during the treatment
of TB. We did a retrospective review of response
to treatment of presumed ocular TB using IGRA.

Method

We retrospectively reviewed thirty nine cases
diagnosed with presumed ocular tuberculosis
successfully treated with a complete course of
ATT and a minimum follow-up of at least 6
months following completion of ATT; in addition
we had a quantiFERON-TB gold test (QFT-G test)
done prior to starting ATT. The diagnosis of
presumed ocular tuberculosis was made on the
criteria by Gupta et al.! ATT consisted of
isoniazid (INH) 5 mg/kg/day, rifampicin (RIF)
600 mg/day, ethambutol 15 mg/kg/ day, and
pyrazinamide (PYZ) 25 mg/kg/day for initial 2
months, followed by INH + RIF for 7 months.
Successful response was indicated by absence of
recurrences of inflammation following ATT. The
study period was between January 2019 and
December 2021. Demographic, clinical, and
laboratory data were collected. Demographic data
included age and sex. Clinical data included
history of systemic tuberculosis, usage of oral
steroids in the last 6 months prior to starting ATT,
and the type of uveitis. Laboratory data prior to
starting ATT included results of erythrocyte
sedimentation rate (ESR), Mantoux test, serum
angiotensin converting enzyme, liver function
tests and QFT-G test. Computed tomography (CT)
of the thoraxwas done in selective cases. Patients
receiving ATT were re-tested for QFT-G test at 6
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months after ATT completion. Patients were
excluded if they had indeterminate IGRA result,
daily prednisone use 10 mg/day or any
immunosuppressant treatment if taken 3 months
before testing for IGRA. The study was conducted
as per the Declaration of Helsinki and an approval
to collect retrospective data was obtained from our
hospital review board. All statistical analysis were
done using SPSS software. Descriptive analysis
was performed and independent variables were
analyzed

Interferon-gamma release assay The Cellestis
Quantiferonw® TB Gold IFN-3 release assay
(IGRA) was performed according to the
manufacturer’s instructions (Qiagen, Valencia,
CA, USA). The plasma concentration of IFN-a
was determined to be ‘negative’, ‘positive’ or
‘intermediate’ by the manufacturer’s software
(cut-off of 0.35 IU/ml. For repeat IGRA in treated
patients, reversions were defined as baseline IFN-
v> 0.35 IU/mL.

Result

Thirty nine patients with suspected tubercular
uveitis who underwent QFT-G test were analyzed
retrogradely. Among them seventeen (43%) had
QFT-G positive. Of them 10 were male and 7
were female. After 6 months following completion
of ATT course repeat QFT-G test become negative
in 4 cases. Among them 3 were vasculitis retinae
and 1 was serpiginous like choroiditis. The mean
age of QFT-G positive patients was 35.7years(
range 12-51years). Male —female ratio was 1:1.42.
The pattern of uveitis among QFT-G test positive
patients are given below. (Tablel.1)
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Discussion

The search for a TB biomarker that reflects the
true stage of disease, from non-infected to latently
infected to active disease, to successful vs.
unsuccessful treatment, to cure vs. relapse,
continues to be elusive despite much research in
areas ranging from microbiology to radiology to
gene expression profiles. The M. tuberculosis-
specific CD4p Thl cell response is crucial to the
immunological response to M. tuberculosis
infection, as this recruits and activates innate
immune cells and produces cytokines such as
IFN-a. 20 The importance of IFN-3 is
demonstrated by the susceptibility to
mycobacterial infections of those with innate or
acquired impaired IFN-3 mediated immunity.2!-22
Because IFN-2 production from Tcells increases in
response to increased TB antigenic burden, a
decline in IFN-3 concentrations may signal a
successful treatment response. As IFN-a
expression in response to tuberculous infection is
easily measured using the QuantiFERON-TB
Gold or TSPOT.TB IGRA kits, many studies have
used these kits to assess whether changes in IFN-2
levels correlate with treatment response.

The prognostic use of IGRA tests as marker for
response to therapy is not established and data are
conflicting, performed in various endemic settings
and with different IGRAs and upper and lower
cut-off levels. Most studies have been performed
on patients treated for active TB.!323-26Pai et al.
show persistence of QFT-TB responses during
treatment.>* In contrast, Katiyar et al. found that
only 48% were positive by the same assay after 6

Different types of uveitis and QFT-G test (tablel.1)

Pattern of uveitis (N=17)

Anterior Uveitis

Intermediate Uveitis

Pan Uveitis

Scleritis

Vasculitis retinae

Serpigenous like choroiditis (SLC)
Multifocal choroiditis (MFC)

Choroidal abscess
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months.>> Also studies of TSPOT.TB are
conflicting as Dheda et al. report 81% with
negative test in late phase therapy of patients with
active TB.26 The corresponding numbers in
Ribeiro et al’s study is only 10%.!3 The large
variation between studies in the IGRA reversion
rate at the end of treatment (between 0 and 72%)
suggests that measuring categorical changes in
IGRA does not offer a reliable method for
monitoring anti-tuberculous treatment in either
active or latent TB.27

In our study, the QFT-G results were not affected
by intake of oral steroids. This is concurrent with
existing reports that QFT results are not affected
by systemic steroids.?®-30 Most of our patients
continued to be IGRA positive with reduction of
the IFN-a values after 6 months of ATT
completion. In our study the mean drop in IGRA
value to 1.419 post treatment,in agreement with
previous results.3? Lee et al.!> have shown in their
series of cases with active tuberculosis that less
than half exhibited a QFT-G reversion even after
successful response with ATT. But they did see
decreasing IFN-a levels with time in their cases.
Komiya et al.3! showed that reversion to a
negative QFT-G result was closely associated with
the magnitude of the IFN-a response prior to
treatment and increasing age in active TB. The
fact that most patients continued to be IGRA
positive after 6 months of ATT conclusion could
be explained by the long mean time between
ocular symptoms onset and ATT initiation.3> A TB
infection that persisted for a long time before
being cleared with ATT could have triggered a
robust and durable immunological memory that
leads to persistent IGRA immunoreactivity.33-34
The study has limitations. This is a retrospective
study and we have included only those cases of
presumed ocular tuberculosis that had a QFT-G
test done prior to starting ATT. QFT-G is an
expensive test. This limits the increased use of this
test in our patient population. Thus, the sample
size of the study group is small in comparison to
the larger number of cases of presumed ocular
tuberculosis we routinely see. Peppleet al.35 have
discussed the challenges in interpretation of a
positive QFT-G result in uveitis in nonendemic
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countries with a low pretest probability of the
disease. In our study, we do not have controls to
assess the likelihood ratio of a positive QFT-G,
which is the third limitation of this study.
Nevertheless, this paper reviews the results of
QFT-G in our patient population (high TB
endemic country) of presumed ocular tuberculosis
treated successfully with ATT.

Conclusion

IFN-3 concentrations may offer some value in
monitoring treatment response among OTB
patients as our findings also show a significant
decrease in IGRA values after 6 months of ATT
conclusion, although most of our patients
continued to be IGRA positive. Given the
complexity of the immune response to TB, it may
not be surprising that the measurement of a single
cytokine does mnot provide sufficient
discrimination to assess response to treatment.
Studies investigating the potential of other novel
biomarkers or combination of biomarkers with
improved sensitivity and specificity are urgently
needed to accurately determine the potential of
immunoassays to assess the response to anti-
tuberculous treatment.
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