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Abstract: Tuberculosis (TB) is primarily a pulmonary disease but can also involve extrapulmonary organs, including the eyes.
Ocular TB, particularly intraocular tuberculosis (IOTB), presents a diagnostic challenge due to its ability to mimic a range of
infectious and non-infectious uveitis conditions.

This review aims to explore the various ocular manifestations of TB, focusing on the pathogenesis, diagnosis, and treatment of
IOTB. Recent advancements highlight the direct involvement of Mycobacterium tuberculosis in intraocular TB, with Polymerase
Chain Reaction (PCR) techniques enhancing the accuracy of diagnosis.

Anti-tubercular therapy (ATT) remains the cornerstone of treatment, with adjunctive use of corticosteroids to manage ocular
inflammation. Effective management of ocular TB requires a multidisciplinary approach, involving both anti-TB therapy and careful
use of steroids to prevent ocular damage and recurrent inflammation.
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INTRODUCTION

Tuberculosis (TB) is primarily a pulmonary disease but can also involve extrapulmonary organs, including the eye. Mycobacterium
tuberculosis can affect various ocular structures, often mimicking both infectious and non-infectious conditions, with a clinical
course that is typically slow and chronic. This review seeks to outline the diverse range of ocular lesions observed in patie nts with
tuberculosis [7].

Intraocular tuberculosis (IOTB) is a significant mimic of various uveitis conditions. This mimicry is partly attributed to the
infection's location, the host's immune response, and the virulence of the organism. The incidence of tuberculous uveitis, often
diagnosed presumptively, is largely influenced by individual risk factors and the prevalence of tuberculosis in a given region [5].
Recent advances suggest a more direct involvement of M. tuberculosis in the pathogenesis of intraocular TB. Polymerase chain
reaction (PCR) has been utilized to amplify the M. tuberculosis genome in up to 70% of clinically suspected cases of intraocu lar
TB. Additionally, anti-TB treatment has been shown to markedly reduce recurrent inflammation in presumed ocular TB,
outperforming corticosteroid therapy alone [2].

EPIDEMIOLOGY

The Centres for Disease Control and Prevention (CDC) estimates that one-third of the global population is infected with TB, but
only 10% of those infected develop clinical symptoms. Of the 10% with detectable disease, 16-27% experience extrapulmonary
TB, which includes ocular involvement. The incidence of intraocular TB has been reported to range from 1.4% to 18%. Risk factors
for extrapulmonary TB include being over 40 years old, female, and HIV-positive, with individuals living with HIV also facing an
increased risk of ocular TB [4].

Extrapulmonary manifestations of TB can affect various organs, including the skin, eyes, cardiovascular system, gastrointestinal
tract, genitourinary system, and central nervous system. These manifestations may occur either independently or alongside

IJ]NRD2504257 International Journal Of Novel Research And Development (www.ijnrd.org) ‘ c182



http://www.ijrti.org/

© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | JNRD.ORG

pulmonary disease. Extrapulmonary TB is more frequently seen in immunocompromised individuals, such as those co-infected
with HIV [8].

Risk factors for extrapulmonary TB include being over 40 years of age, female, and HIV-positive. Hematogenous spread from the
lungs is the primary way TB affects the orbit and eyes, although it can also spread through direct local extension. Additionally, a
hypersensitivity reaction from TB infections in other parts of the body can also impact the eyes and surrounding tissues [3].

PATHOGENESIS

TB is primarily an airborne infection, with over 90% of individuals remaining asymptomatic due to innate immunity. A small
percentage (about 5%) may develop the disease years later due to changes in host immunity. Primary ocular involvement is
uncommon, and while the fundamental understanding of the disease's pathogenesis remains the same, ocular TB typically results
from hematogenous spread of the infection from the primary pulmonary complex or from reactivated post-primary lung lesions,
which may occur many years after the initial infection [6].

DIAGNOSIS

Diagnosing active tuberculosis as the cause of anterior granulomatous uveitis is difficult. In patients with concurrent pulmonary
tuberculosis, the diagnosis can be confirmed through microscopic examination of sputum, acid-fast staining of smears, and culturing
the bacteria. The bacilli stain positive with the Ziehl-Neelsen (acid-fast) stain and are cultured on Lowenstein-Jensen medium,
though Mycobacterium tuberculosis is slow-growing and may take 2 to 3 weeks to form colonies. A chest radiograph is crucial for
all patients suspected of having tuberculosis. Pulmonary tuberculosis typically shows infiltrates in the lower lobes with hilar
adenopathy and possible pleural effusion. In children with primary pulmonary tuberculosis, hilar adenopathy is common, along
with occasional lower lobe infiltration [12].

Tuberculin Skin Test: The Tuberculin Skin Test (TST), also known as the Mantoux test, has been used for many years to detect
latent tuberculosis. The standard procedure involves an intradermal injection of five units of purified protein derivative. A positive
result is indicated by an induration of 10 mm or more after 48-72 hours. However, in individuals with HIV or those who are
immunosuppressed, an induration of 5-10 mm is considered positive. An induration of less than 5 mm is regarded as negative. In
the United States, routine TB skin testing for patients with uveitis is generally considered ineffective, whereas in India, it is
considered essential [9].

Polymerase Chain Reaction: Polymerase chain reaction (PCR) is now a viable method for diagnosing tuberculosis. Nested PCR
on ocular biopsy samples has been employed in diagnosing conjunctival tuberculosis. The PCR technique is FDA-approved for
testing acid-fast bacillus-positive sputum smears. While PCR demonstrates over 95% sensitivity and specificity, it cannot fully
replace acid-fast bacillus smears or Mycobacterium culture. The sensitivity and specificity of PCR when applied to ocular tissue
biopsy samples have yet to be fully determined [12].

Positive Mantoux reaction: Abrahams & Schlaegel (1983) found this test to be significant in diagnosing tubercular uveitis, and
ocular hypersensitivity has been shown to correlate directly with cutaneous hypersensitivity. An intradermal injection of purified
protein derivative (PPD) or intermediate-strength purified protein derivative (IPPD) is administered, with delayed-type
hypersensitivity reactions being assessed within 48-72 hours. A positive PPD reaction indicates infection with M. tuberculosis [10].

TREATMENT

Patients were treated with standard quadruple anti-tubercular therapy (ATT), consisting of four drugs for the first two months,
followed by two drugs for the remainder of the treatment. Alternatively, some patients received a regimen with moxifloxacin
replacing ethambutol during the first two months, followed by two drugs, with or without moxifloxacin, depending on the patient's
tolerance to the medication for the rest of the therapy. Additionally, isoniazid and rifampicin prophylaxis, such as directly observed
therapy (DOT), was used as a short-course treatment for TB [1].

Topical and/or systemic steroids are used in the treatment of ocular TB in conjunction with antituberculosis medications.
Prednisolone acetate eye drops are employed to manage conditions such as phlyctenular keratoconjunctivitis, episcleritis, scl eritis,
interstitial keratitis, and uveitis. Systemic steroids are administered during the initial weeks of antituberculosis treatment to reduce
damage to ocular tissues. However, using systemic corticosteroids without antituberculosis therapy may exacerbate tuber culous
choroiditis. Periocular steroids are also recommended for moderate-to-severe chronic uveitis, posterior scleritis, or persistent
anterior uveitis [11].

REFERENCES

1. Agrawal, R., Gupta, B., Gonzalez-Lopez, J.J., Rahman, F., Phatak, S., Triantafyllopoulou, I., Addison, P.K., Westcott, M.
and Pavesio, C.E., 2015. The role of anti-tubercular therapy in patients with presumed ocular tuberculosis. Ocular
immunology and inflammation, 23(1), pp.40-46.

2. Basuy, S., Wakefield, D., Biswas, J. and Rao, N.A., 2015. Pathogenesis and pathology of intraocular tuberculosis. Ocular
immunology and inflammation, 23(4), pp.353-357.

[JNRD2504257

International Journal Of Novel Research And Development (www.ijnrd.org) ‘ c183



http://www.ijrti.org/

© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | JNRD.ORG

3. Dalvin, L.A. and Smith, W.M., 2016. Orbital and external ocular manifestations of Mycobacterium tuberculosis: a review
of the literature. Journal of clinical tuberculosis and other mycobacterial diseases, 4, pp.50-57.

4. Dalvin, L.A. and Smith, W.M., 2017. Intraocular manifestations of Mycobacterium tuberculosis: a review of the literature.
Journal of clinical tuberculosis and other mycobacterial diseases, 7, pp.13-21.

5. Figueira, L., Fonseca, S., Ladeira, I. and Duarte, R., 2017. Ocular tuberculosis: Position paper on diagnosis and treatment
management. Revista Portuguesa de Pneumologia (English Edition), 23(1), pp.31-38.

6. Gupta, B., Agrawal, R., Swampillai, AJ., Lim, R.H., Kee, A., Gunasekaran, D. and Pavesio, C., 2016. Ocular
manifestations of tuberculosis: an update. Expert Review of Ophthalmology, 11(2), pp.145-154.

7. Gupta, V., Shoughy, S.S., Mahajan, S., Khairallah, M., Rosenbaum, J.T., Curi, A. and Tabbara, K.F., 2015. Clinics of
ocular tuberculosis. Ocular immunology and inflammation, 23(1), pp.14-24.

8. Kee, AR., Gonzalez-Lopez, J.J., Al-Hity, A., Gupta, B., Lee, C.S., Gunasekeran, D.V., Jayabalan, N., Grant, R., Kon,
O.M,, Gupta, V. and Westcott, M., 2016. Anti-tubercular therapy for intraocular tuberculosis: a systematic review and
meta-analysis. Survey of ophthalmology, 61(5), pp.628-653.

9. Shakarchi, F.I., 2015. Ocular tuberculosis: current perspectives. Clinical ophthalmology, pp.2223-2227.

10. Sharma, A., Thapa, B. and Lavaju, P., 2011. Ocular tuberculosis//Nepal J.

11. Singh, S.K. and Tiwari, K.K., 2017. Use of corticosteroids in tuberculosis. The Journal of Association of Chest Physicians,
5(2), pp.70-75.

12. Tabbara, K.F., 2005. Ocular tuberculosis: anterior segment. International ophthalmology clinics, 45(2), pp.57-69.

[JNRD2504257 International Journal Of Novel Research And Development (www.ijnrd.org) ‘ c184



http://www.ijrti.org/

