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ABSTRACT 

Introduction: India is among the countries that 

carry the highest burden for tuberculosis. 

Antitubercular drugs (ATT) are frequently 

associated with ocular toxicity. Among ATT drugs, 

ethambutol is the most commonly implicated drug 

causing optic neuropathy. For assessing spectrum 

of ATT induced ocular toxicity, clinical 

presentation and monitoring,a cross-sectional 

observational study was conducted. 

Materials and Methods: Newly diagnosed drug 

susceptible pulmonary tuberculosis patients on first 

line antituberculosis treatment referred to 

ophthalmology OPD during a study period from 

March 2022 - March  were included in the 

study.Detailed history, best corrected visual 

acuity,color vision test ,optic disc changes and 

visual fields were carried out in all patients. 

Results: Out of 91 study patients, 48 patients 

(26.4%) had drop in visual acuity < 6/12 (p value is 

< 0.05). Total 16 eyes of eight patients (8.8 %) 

developed colour vision abnormality (p value < 

0.0001) and 18 eyes of nine patients (9.9 %) had 

optic disc changes (p value < 0.0001)  .Visual field 

defects were noted in 20 eyes of ten patients (11 %) 

eyes (p value= 0.1). 

Conclusion: Present study observed that one in ten 

cases on ATT suffers from ocular morbidity. 

Besides  a decrease in visual acuity, colour vision 

abnormalities, decrease in peripheral field vision 

and optic disc abnormalities were observed in these 

patients. A significant association was observed 

between presence of these abnormalities(p value 

<0.0001) with increased duration of treatment. 

 Key words: Antitubercular drugs,fansworth 

D15,optic neuropathy, perimetry.   

 

I. INTRODUCTION 
Tuberculosis (TB) is an infectious disease 

caused by mycobacterium tuberculosis [1].TB is a 

significant public health concern, contributing 

substantially to illness and death. In 2017, despite 

advancements in diagnostic and treatment methods, 

there were nearly ten million newly reported TB 

cases, resulting in an estimated 1.6 million TB-

related deaths worldwide. A substantial proportion 

of the global population, approximately one-

quarter, carries latent TB infections, which means 

they are at risk of developing active TB disease at 

some point in their lives [2]. 

 

Ethambutol is one of four first-line drugs used to 

treat TB [3].  

Ethambutol hydrochloride is a primary 

antitubercular drug prescribed during the initial 

ethambutol can lead to optic neuropathy, with 

incidence rates ranging from 0.5% to 63%.[4]  

The toxicity associated with ethambutol is 

depends on both the dose and  duration of therapy. 

Incidence rates is around 18% with higher doses 

(>35 mg/kg/day), 5%–6% with moderate doses (25 

mg/kg/day), and less than 1% with lower doses (15 

mg/kg/day) during a treatment duration of at least 2 

months. Early detection and discontinuation of the 

drug can reverse the toxicity, but visual damage 

may be irreversible. .[4] 

Ethambutol (EMB) is the most commonly 

used antitubercular drug known to cause optic 

neuropathy, blurred vision, decreased visual acuity, 

central scotoma and loss of red-green colour vision 

[5]. 

 EMB toxicity depends on ,the dose and 

duration of treatment and in most of the cases it is 

reversible, but sometimes become irreversible leads 

to  permanent visual impairment . It has been said 

that there is no so-called “safedosage” for EMB.[6] 

 

AIM AND OBJECTIVES 

AIM 

To estimate the incidence and types of ocular 

morbidity in patients on anti-tuberculosis treatment 

(First line ATT) 

 

OBJECTIVES 

 To assess the visual functions (visual acuity, 

colour vision) in patients on anti-tuberculosis 

treatment.  

 To record their ocular findings and analyse 

their visual fields with perimetry (30-2) . 
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 To assess colour vision with Fansworth  D-15 

test. 

 To analyse visual impairment in relation to the 

duration of anti-tuberculosis treatment.  

 

II. MATERIAL AND METHODS 
Study Area 

Department Of Ophthalmology, K. J. Somaiya 

Medical College and Research Centre, Mumbai.  

 

Study Population 

All the diagnosed cases of Primary Pulmonary 

Tuberculosis on First line ATT who presented to 

department of Ophthalmology in K.J. Somaiya 

Medical College And Research Centre, Mumbai  

 

Study Design  

A Cross sectional Observational study. 

 

Sample Size Calculation:  

The sample size was calculated using following 

formulae: 

n= 4pq/ l
2  

 

n- Sample size 

4= z value at 95% confidence level. 

q =(100-p) i.e,100-6=94% 

p– Taken as 6% (prevalence of ocular morbidities 

in ATT cases)  

l – Absolute error (taken as 5%) 

n = 4 x6 x94 / 5x5 

n- 91 (approx.) sample size. 

 

Study Duration 
1 Year (March 2022 to March 2023)  

 

Inclusion Criteria 

 All diagnosed cases of pulmonary TB on ATT 

Treatment. Standard HRZE ATT regime (H = 

isoniazid, R = rifampicin, Z = pyrazinamide, E = 

Ethambutol) followed H: 4-6 mg/kg body weight, 

R: 8-12 mg/kg body weight, Z: 20-30 mg/kg body 

weight, E: 15-25 mg/kg body weight.  

 Adult patients (age > 18 years)  

 Those who gave informed written consent to 

participate in the study were included. 

 

Exclusion Criteria 

 Major systemic illness (Diabetes mellitus, 

renal disease, demyelinating disease). 

 Pre-existing posterior segment pathology 

affecting visual acuity. 

 Any dense ocular media opacity.  

 Pre-existing colour vision defects & 

medications that can affect colour vision like oral 

contraceptives, digoxin, indomethacin.  

 Medications which can cause optic neuropathy 

like phosphodiesterase type 5 (PDE-5) inhibitors 

and amiodarone.  

 

Methods 

Study was conducted in accordance to the 

ethical principles (ethics committee approval). 

Patients were explained about the study being 

performed and a written informed consent was 

obtained from all the patients. Approval to use their 

medical records and re-evaluate each case was 

taken. All patients presenting to Department of 

Ophthalmology were examined for ocular side 

effects as a result of ATT.  

 

Clinical Assessment 

 History of present complaints  

 Past History, duration of treatment.  

 History of Anti TB Treatment 

 Detailed clinical history including dietary 

habit, addiction to tobacco, alcohol.  

 Any other medication, any ocular trauma or 

surgery.  

 

Ocular Examination  

 Best corrected visual acuity by illuminated 

Snellen chart for 6 metres distance. 

 Colour vision was assessed using Farnsworth‟s 

D15. 

 IOP using Goldmann applanation tonometer.  

 Slit lamp biomicroscopy for anterior segment 

evaluation with +78D lens (Volk) for posterior 

segment pathology  

 Detailed peripheral fundus examination with 

indirect ophthalmoscope 

 Visual field (30-2) testing was done using the 

Carl Zeiss Meditec HFA 2 Humphrey field 

analyzer. 

 

Statistical Analysis 

All the data was noted down in a pre-

designed study proforma. Qualitative data was 

represented in the form of frequency and 

percentage. Association between qualitative 

variables was assessed by Chi-Square test. 

Quantitative data was represented using Mean ± 

SD. Analysis of Quantitative data between the two 

groups was done using unpaired t-test if data 

passed „Normality test‟ and by Mann-Whitney Test 

if data failed „Normality test‟. A p-value < 0.05 

was taken as level of significance. Results were 

graphically represented where deemed necessary. 

SPSS Version 26.0 was used for most analysis and 

Microsoft Excel 2021 for graphical representation. 
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Table 1 . Distribution of study groups as per visual acuity 

Visual Acuity Out of 182 eyes % 

6/6-6/9 134 73.7% 

6/12-6/36  44 24.1% 

<=6/60  4 2.2% 

Total 182 100.0% 
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Table 2. Association of duration of ATT with Visual field changes. 

       ATT Duration 

Visual Field Analysis  

 

Total 

Test statistics 

Abnormal Normal 

3 to 6 months Count 9 99 108 Chi square = 2.673 

DF=1 

P value = 0.102 

(P > 0.05 / 0.01) 

Column % 8.3% 91.7% 100.0% 

Residual -3.5 3.5  

>6months Count 12 62 74 

Column % 16.2% 83.8% 100.0% 

Residual 3.5 -3.5  

Total Count 21 161 182 

Column % 11.5% 88.5% 100.0% 

 

Table 3. Association of duration of ATT with Optic disc changes. 

Duration of ATT category 

Optic Disc Changes  

Total 

Abnormal / 

Changes Normal / No change 

3 to 6 months Count 0 108       108 

Column % 0.0% 100.0% 100.0% 

Residual -10.1 10.1  

> 6 months Count 18 57 74 

Column % 23.0% 77.0% 100.0% 

Residual 10.1   -10.1  

Total Count 18 164 182 

Column % 9.3% 90.7% 100.0% 
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III. RESULT 
Initially 92 patients of newly diagnosed 

drug susceptible pulmonary tuberculosis were 

examined. Out of 92 study participants, one 

participants had retinitis pigmentosa, hence 

excluded. Thus total 182 eyes  of 91 study 

participants were analysed Mean age of the patients 

is  32 years with maximum number of patients 

being in age group <=20 years (27.5%).   

There were 56 (61.50 %) males and 35 

(38.50%) females.  

Out of 182 eyes of 91 participants, 134 

eyes (73.60%) had best corrected visual acuity of 

6/6 -6/9 using Snellen visual acuity chart ,whereas  

48 eyes  (24.2%) had  best corrected visual acuity 

ranging from 6/12 -6/36, 4 eyes (2.2%) had best 

corrected visual acuity ranging from <=6/60 (p 

value is <0.05). 

Out of 182 eyes of 91 patients,Colour 

vision was assessed using FANSWORTH D -15. 

During study, it was observed that ,16 eyes of 8 

patients (8.8%) showed acquired colour vision 

defect.  

Out of which 10 eyes of 5 patients (5.5%) 

showed PROTON DEFECT. 

6 eyes of 3 patients (3.3%) showed 

TRITAN DEFECT. Results were statistically 

significant (p value is 0.0001).   

Out of 182 eyes of 91 patients ,160 eyes 

were normal 20 eyes had developed visual field 

changes The most common defect seen was 

centrocecal  scotoma in 8 eyes of 4 patients (4.4%) 

, 4 eyes of 2 patients(2.2%) developed central 

scotoma. Other defects seen were peripheral field 

constriction  in 6 eyes of 3 patients (3.3%), 

peripheral defect in different quadrant  in 2 eyes of 

1 patient (1.1 %) .These differences in visual field 

defects  (p value is 0.1 ) . 

It was observed that among 182 eyes of 91 

patients,18 eyes had developed optic disc 

changes.In which 8 eyes of 4 patients (4.4%) had 

hyperemic disc,6 eyes of 3 patients (3.3%) had disc 

pallor . 

4 eyes of 2 patients (2.2 %) had disc 

odema (P value = 0.0001 ) were statistically 

significant. 

It was observed that the proportion of 

abnormal colour vision is  higher in  patients on 

ATT Duration > 6 Months compared to patients on 

ATT Duration of 3 to 6 Months (P value = 0.0001) 

which is < 0.05 or 0.01 and is statistically 

significant. 

The proportion of abnormal Visual Field 

analysis (ATT Duration 3 to 6 months) Is more or 

less same compared to second category (ATT 

Duration > 6 Months) means statistically 

insignificant.(P value = 0.102 )which is > 0.05 or 

0.01. 

The proportion of abnormal Optic Disc 

changes is higher in  ATT Duration > 6 Months 

compared to ATT Duration 3 to 6 Months ( P value 

= 0.0001) which is < 0.05 or 0.01 and is  

statistically significant. 

 

IV. DISCUSSION 
Ethambutol is being used to treat 

tuberculosis since the 1960s. Leibold JE et al 

reported the incidence of ethambutol toxicity 

depending on dosage. Citron observed that optic 

nerve toxicity developed usually after two months 

of therapy. This was also evident in present study. 

In our study colour vision was tested with 

and FarnsworthD-15 colour vision test  while in  

Solu TM study colour vision was tested with 

Ishihara colour vision test. In the study in which 

128 eyes of 64 patients of category 1 and 2 were 

evaluated, of which colour vision abnormalities 

were noted in 16 eyes of eight patients (p value= 

0.003).In our study ,out of 16 eyes , 10 eyes of 5 

patients showed impairment in red-green colour 

perception and 6 eyes of 3 patients  impairment in 

blue-yellow colour perception (p value < 0.0001). 

All abnormalities were noted by Farnsworth Panel 

D-15 test. 

In our study 20/182 (5.5%) eyes 

developed visual field defects, in which the most 

common defect seen was centrocecal scotoma (4.4 

%), central scotoma (2.2 %) second most common 

visual field defects (p value =0.1). Bharamshetter 

RS conducted a study  in which 160 eyes of 80 

patients .Visual field defects were seen in 10 

(6.25%) eyes out of 160 eyes, in which (40%) had 

centrocecal defects, (40%) central defect, (20%) 

had paracentral defects and (20%) had nerve fiber 

defect.It was concluded in study that the field 

defects were dose dependent ,statistically 

significant at the level of p<0.001.  

In present study,Out of 182 eyes Optic 

disc changes were seen in 18 eyes in which, 8 eyes 

of 4 patients had hyperemic disc,6 eyes of 3 

patients had disc pallor and 4 eyes of 2 patient had 

disc odema (p value is 0.0001) were statistically 

significant Common disc changes seen were disc 

hyperemia, pallor and edema. ,while in  study 

conducted by Pragati Garg  and Trupti M optic disc 

changes were observed as  4.7% and 5.3%. 

 For our patients, the diagnosis EMB ocular 

toxicity was based on new on set of ocular 

symptoms . These all three parameters of optic 

nerve function were taken into account for clinical 

diagnosis. 
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V. CONCLUSION 
Present study observed that one in ten 

cases on ATT suffers from ocular morbidity. 

Besides a decrease in visual acuity, color vision 

abnormalities, decrease in peripheral field vision 

and optic disc abnormalities were observed in these 

patients. A significant association was observed 

between presence of these abnormalities with 

increased duration of treatment. Educating patients 

about toxicity of Antitubercular drugs is a crucial 

factor in treatment of tuberculosis and ocular 

examination is important to identify significant 

morbidity and decide on further line of 

management. 
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