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Practical approach to medical management of glaucoma

Rajul S Parikh, MS; Shefali R Parikh, MD; Shoba Navin, MS; Ellen Arun, MS; Ravi Thomas, MD

Primary open angle glaucoma (POAG) is usually a chronic, slowly progressive disease. At present, all 
resources are directed towards reduction of intraocular pressure (IOP), the only known causal and treatable 
risk factor for glaucoma, and medical management is frequently the Þ rst choice in most cases. With the 
introduction of innovative tools for early diagnosis and newer medications for treatment, decision-making in 
diagnosis and treatment of glaucoma has become more complex. The philosophy of glaucoma management 
is to preserve the visual function and quality of life (QOL) of the individual with minimum eff ects on QOL 
in terms of cost, side eff ects, treatment regime, follow-up schedules as well as socioeconomic burden. Our 
aim should be not to treat just the IOP, optic disc or visual Þ eld, but to treat the patient as a whole so as to 
provide maximum beneÞ t with minimal side eff ects. In this article, we describe the scientiÞ c approach to 
medical management, mainly of POAG.

Key words: Medical management, primary open angle glaucoma, target intraocular pressure

Indian J Ophthalmol 2008;56:223-30

Glaucoma is one of the major causes of visual loss worldwide.1-

5 With the introduction of innovative tools for early diagnosis 
and newer medications for treatment, decision-making in 
diagnosis and treatment of glaucoma has become more 
complex; in this article, we describe our approach to medical 
management. The approach we describe has evolved over 
the two decades of caring for glaucoma patients and with 
available evidence in the literature. We will focus mainly on 
the management of primary open angle glaucoma (POGG). 
As far as primary angle closure disease is concerned, once 
the iridotomy is performed (and the angle opened), medical 
management is similar to that of POAG. Diff erences will be 
discussed where relevant.

At the very outset, we will state our management philosophy. 
The philosophy of glaucoma management is to preserve the 
visual function and quality of life (QOL) of the individual. 
Essentially, (functional) vision should outlast the patient. Our 
aim is not to treat just the intraocular pressure (IOP), optic 
disc or visual Þ eld, but to treat the patient as a whole so as to 
provide maximum beneÞ t with minimal side eff ects.

Some of the terms used in this article are deÞ ned below:

POAG: It is a chronic optic neuropathy with characteristic 
changes in the optic disc and corresponding typical defects in 
the visual Þ eld for which IOP is the only treatable risk factor.6 
POAG is a diagnosis of exclusion.

Normal tension glaucoma (NTG): The deÞ nition is same 
as POAG except that the central corneal thickness (CCT) 

corrected IOP is less than 22 mmHg (mean + 2SD) on diurnal 
variation.7 Like POAG, it is a diagnosis of exclusion; most cases 
are managed like POAG.

Pre-perimetric glaucoma: It is the presence of characteristic 
optic disc and nerve Þ ber layer changes strongly suggestive of 
glaucoma but without Þ eld defects on conventional automated 
perimetry (white on white).8

Ocular hypertension (OHT): It is defined as the CCT 
corrected IOP above the 97.5 percentile in that population, with 
open angles on gonioscopy and no disc or Þ eld changes.9

Target IOP: Target IOP is the IOP at which the sum of the 
health-related quality of life (HRQOL) from preserved vision 
and the HRQOL from not having side eff ects from treatment 
is maximized. It can also be deÞ ned in other ways including 
the highest IOP in a given eye at which no clinically apparent 
nerve damage occurs.10

The basic principles that we follow in the management of 
a glaucoma patient are discussed below.

1. Establish a diagnosis
2. Establish a baseline IOP
3. Set a target IOP
4. Initiate therapy and to lower IOP to target
5. Follow-up

Establish A Diagnosis
Glaucoma is suspected (or diagnosed) aft er a comprehensive 
eye examination (CEE). There is no substitute or surrogate 
for a CEE. It includes slit lamp biomicroscopy, Goldmann 
applanation tonometry, gonioscopy (preferably dynamic, 
using an indentation lens), indirect ophthalmoscopy and 
stereoscopic examination of the optic disc and retinal nerve 
Þ ber layer (RNFL). Those suspected to have POAG need further 
investigations, the minimum being automated perimetry (24-2 
or 30-2 program) for the detection of functional defects. The 
diagnosis of POAG is made using a combination of IOP, disc 
and Þ eld changes in the presence of an open angle.
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Fig. 1 shows the ß owchart for a work-up of a suspected 
glaucoma patient in our clinic.

Applanation tonometry: On its own, applanation tonometry 
has a poor sensitivity and specificity for the diagnosis of 
glaucoma.11 Repeat IOP and diurnal measurements have more 
value. IOP in combination with other signs can help in diagnosis. 
The Schiotz tonometer is considered outdated and has at best a 
very limited role to play in modern glaucoma management.

Gonioscopy: The diagnosis of POAG is one of exclusion 
made after gonioscopy using indentation lenses, under 
standard testing conditions.12 Gonioscopy helps to rule out 
angle closure and secondary causes of glaucoma. Gonioscopy 
is a dynamic procedure and may need to be repeated at regular 
intervals.

Automated perimetry: Automated white-on-white 
perimetry (WWP) is the gold standard for the diagnosis of 
functional defects in glaucoma.

Optic disc and RNFL examination with stereo biomicroscopy: 
Clinically, RNFL loss and optic disc changes are best appreciated 
using stereo-biomicroscopy with a 60-90 D indirect lens; red free 
illumination is needed for examination of the RNFL. If the disc 
is suspicious, a contact lens examination may reveal additional 
information. Stereo photographs of the optic disc are the current 
gold standard but have some disadvantages. Optic disc drawings 
and or descriptions are less acceptable but provide valuable 
information to an experienced examiner.

Imaging techniques: The Association of International 
Glaucoma Societies (AIGS) consensus meeting does not 
support the routine use of newer optic disc imaging technique 
such as Heidelberg retinal tomography (HRT), scanning laser 
polarimetry (GDx VCC), optical coherence tomography (OCT) 

for all patients but suggests a role for them in decision-making 
when used by experts for selected cases.13 We use the sensitivity, 
speciÞ city and likelihood ratios of test parameters on these 
imaging techniques to calculate the probability of glaucoma 
in an individual patient.14,15

It is important to remember that temporal progression of 
Þ ndings compared to the baseline values (increase in baseline 
IOP, disc changes, Þ eld and imaging parameters), even if they 
remain within the normal range, can be suggestive of an early 
disease.

Establish A Good Baseline IOP
IOP is the only known causal and treatable risk factor.16,17 A one-
time IOP recording is likely to be misleading and is a poor 
indicator for diagnosis and treatment. Knowledge of diurnal 
variation of IOP in an individual provides information about the 
peak IOP as well as ß uctuation. It helps to set the target IOP and 
decide on the group of drugs to be used to initiate treatment.

Ideally, we would like a formal diurnal curve on all patients. 
In routine clinical practice, we measure several IOP recordings 
at diff erent times of the day. Any �high� reading is conÞ rmed 
by repeat IOP measurement. If not possible on 1 day, an 
estimate is obtained by measuring IOP at diff erent times during 
offi  ce visits. If treatment is initiated or changed, the process 
is repeated. For patients who present with high IOP (30 or 
more), we conÞ rm the IOP and initiate medical management 
without multiple IOP readings. In such patients, we obtain the 
multiple IOPs on treatment. While a 24-h diurnal IOP for all 
patients (IOP readings taken every three-hourly over a period 
of 24 h referred to as diurnal variation test (DVT)) is desired, 
we usually obtain such a 24-h DVT at least once in all suspected 
NTG patients (CCT corrected) who might otherwise undergo 

Patient with suspected Glaucoma
• Complete Slit lamp Examination

Disc changes and
corresponding
visual field defect

HVF, Optic disc
and RNFL
imaging for
follow up

HVF, Optic disc
and RNFL
imaging for
follow up

HVF, Optic disc and
RNFL imaging for
follow up
To rule out other
causes as necessary

CCT,
Blue on Yellow Perimetry (SWAP)
Optic disc and RNFL imaging for
diagnosis and follow up

Definite Disc
changes and normal
visual field

Normal optic
Disc and visual
field

Pre-perimetric Glaucoma

Disc changes and
corresponding visual field
defect

• Gonioscopy
• IOP (Applanation tonometry)

Raised IOP ≥ 22 mm Hg)

POAG
POAG

Other causes

OHT
NTG

IOP > 21 mm Hg
Disc changes and
corresponding visual 
field defect

IOP < 21 mm Hg

• Disc and RNFL evaluation (60 D/ 78 D/ 90 D)
• Automated perimetry if indicated (WWP)

• Open Angle

• CCT
• DVT • CCT

• DVT

• Possible causes for secondary glaucoma ruled out
Normal IOP with Disc changes and

corresponding visual field defect

Figure 1: Flowchart showing the work-up of glaucoma suspect, IOP - Intraocular pressure, RNFL - Retinal nerve   bre layer, D - Diopter, 
WWP - White on white perimetry, CCT - Central corneal thickness, DVT - Diurnal variation test, POAG - Primary open angle glaucoma, OHT - Ocular 
hypertension, NTG - Normal tension glaucoma, HVS - Humphrey visual   eld, SWAP - Short wave automated perimetry
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unnecessary systemic investigations and in those who are 
progressing despite �well controlled� offi  ce hours IOP.

Goldmann applanation tonometer records false high IOP 
in thick corneas (except in corneal edema) and falsely low 
IOPs in thin corneas. If not in all cases, CCT should at least be 
measured in those with suspected OHT and NTG. While no 
formula for correction of CCT is universally accepted, we use 
Ehlers correction.18

Set A Target IOP
The Early-Manifest Glaucoma Treatment Study showed that 
IOP reduction by at least 25% reduced progression from 62 to 
45% in the treated group compared to an untreated group.19 
The Collaborative Initial Glaucoma Treatment Study (CIGTS) 
lowered the IOP by 35%, demonstrated equivalence of medical 
and surgical treatment, and decreased disease progression to 
less than 15%.20

IOP lowering needs to be individualized with the goal 
of preventing any decrease in the QOL during the patient�s 
lifetime. That in essence is the target IOP. There is, however, no 
hard evidence for the concept or the methods used to determine 
the target. The following factors should be considered at the 
time of presentation to customize the target IOP:21

1. Structural damage: optic disc and RNFL
2. Functional damage on WWP
3. Baseline IOP at which the damage occurred (correlate the 

above two with baseline IOP).
4. Age
5. Presence of additional risk factors

Target IOP has to be individualized based on patient�s 
clinical proÞ le. This can be calculated using tables, graphs or 
formulae. The formula used by CIGTS is shown below. This is 
similar to that published by Jample et al.22

Formula for target IOP
Reference IOP Visual field score

=

−
+1
1000

×



Reference IOP

While we can formally calculate the target IOP in this 
manner or using graphs or tables, the rule of thumb is to 
reduce the IOP by at least 20% in mild, 30% in moderate and 
more than 40% in severe glaucoma. Generally, the formulae 
and other methods will provide similar values.

The higher the IOP, the larger the reduction required. If a 
patient has a starting IOP of 40 mmHg, we would opt for a 
larger percentage reduction. A 20% reduction from 40 mmHg 
would bring the IOP into the 30s; which is not good enough 
even for pre-perimetric glaucoma. In an advanced glaucoma 
(evident by structural and functional damage), in a young or 
middle-aged patient, one may choose to reduce IOP by 50% 
from the baseline. However, for the same clinical Þ ndings in 
a very old patient, the target may be set to a higher level so as 
to minimally hamper the QOL for that individual.

There are limitations to the target IOP approach. There is no 
sure-Þ re method of estimating it and no hard evidence that it 
works. Also, we do not know what aspect of the IOP actually 
causes the damage (peak IOP, ß uctuations, short spikes, etc). 
Currently, we monitor the patient using visual Þ elds; we need 
a more sensitive outcome measure to monitor the patient to 

reset the target if necessary. At the moment, however, it is a 
good concept to manage the patient.

A word of caution, there is a real danger of using the target 
IOP approach. Despite popular belief that �lower is bett er�, 
not every patient requires the IOP to be lowered to a mean of 
12 mmHg. Also, the target IOP is just a guideline, not a number 
to be strictly adhered to; it is bett er to use a range rather than 
a single number. Using a range of IOP provides safety from 
unnecessary aggressive therapy.

The target IOP is not a Þ xed magic number. Neither is it a 
static number, but changes depending on the results on long-
term monitoring. If a patient is progressing on the target IOP we 
have set, we may need to lower it further. If a patient is stable 
on our target IOP, it may well be that it could be readjusted 
higher; we may try to withdraw some treatment.

Initiate Therapy and Att empt to Lower IOP 
to Target
The goal of medical treatment is to obtain �24-h� IOP control 
with the minimum concentration and number of medications, 
as well as minimal local and systemic side eff ects. We routinely 
explain and demonstrate instillation of drops and encourage 
our patients to perform eyelid closure and punctum occlusion 
aft er instilling every antiglaucoma medication.

The selection of initial drug depends on the target IOP. 
The factors to keep in mind while prescribing a drug include: 
effi  cacy, compliance, safety, persistence and last, but not the 
least, aff ordability. If the drug is cost-eff ective and dosage is 
convenient, compliance should improve. Introduction of Þ xed 
combination drugs has helped improve compliance and cut 
down the costs.

Table 1 shows the list of available antiglaucoma medications 
with their mechanism of action and side eff ects.

Once initiated, glaucoma therapy is usually lifelong. This 
involves considerable expense and inconvenience. Accordingly 
before initiating therapy, we must be sure of the diagnosis and 
reasonably sure that the medication works. To establish the 
effi  cacy of a drug, we perform a unilateral drug trial. Such a drug 
trial determines the effi  cacy of a single or combined therapy in 
one eye so as to decide if the drug works. The effi  cacy of the 
components of a combination must be tested separately.

We usually start the therapy in worse eye (usually with 
higher IOP/more structural and functional damage) Þ rst. Aft er 
the peak IOP reduction ability of that drug is reached, we 
again repeat day DVT (IOP reading at every 2½ h from 8 AM 
to 6 PM) to look for reduction in IOP and ß uctuation. Table 1 
shows the time to peak eff ect of common antiglaucoma drugs. 
If the drug achieves our target IOP, it is continued and started 
in the second eye. If drug fails to reduce IOP by at least 15% 
IOP from baseline or produces severe side eff ects, we do not 
prescribe that drug; and go on to a unilateral drug trial with 
our second option. However, if the Þ rst drug does reduce IOP 
more than 15% from baseline but not to our target IOP level, 
we have at least established that the medication works. We now 
have a choice of adding a second medication or changing to a 
new medication. Usually, we will try to keep the tested drug as 
a reserve medicine to be used in combination if other options 
also do not provide adequate IOP control.
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In an ideal world (not considering cost), we would like to 
use a prostaglandin analogue in most glaucoma patients as a 
Þ rst line. Cost is, however, a consideration and if our target IOP 
is around 20% IOP reduction from the baseline, beta-blockers 
could be the Þ rst line of drug. Systemic beta-blocker have the 
ability to achieve 80% of the topical drop�s eff ect on IOP.23 If the 
patient is already on systemic beta-blockers for hypertension, 
IOP reduction ability of topical beta-blockers will likely be 
reduced signiÞ cantly; it should perhaps be avoided as a Þ rst-
line drug in this instance. They are, however, worth trying as 
a second line of management if necessary.

If our target is 30-35% IOP reduction from the baseline, 
Prostaglandin analogues (PGA) like Latanoprost (0.005%), 
Bimatoprost (0.03%) or Travatoprost (0.004%) are preferable. 
Some patients may not respond to one brand of PGA, but may 

respond to another. In a non-responder, it is worthwhile trying 
another brand.

If 30% or more IOP lowering is required and either a 
prostaglandin does not achieve this or there is a cost problem, 
combination of beta-blockers with α-2 agonists like brimonidine 
P 0.15% or topical carbonic anhydrase inhibitors may suffi  ce. 
Combination drugs have made life easier, but each component 
must be individually shown to be eff ective.

Generally, the IOP cannot be lowered below the episcleral 
venous pressure and once the IOP is lowered by the Þ rst 
medication, the amount it can be further lowered (to the 
episcleral pressure) is less for the second medication.24 
Theoretically, PGA act via the uveoscleral outß ow and can 
reduce IOP below episcleral pressure. Practically, we have 

Table 1: Main classes of ocular hypotensive drugs and their mechanisms

Drug Mechanism of 
action

Duration 
of action

Systemic side effects Local side effects Peak effect 
and wash out 
period

Beta-blockers Decrease aqueous 
production

12 h Bradycardia, hypotension, asthma, 
bronchospasm, dyspnea, impotence, 
insomnia, hypoglycemia

Allergic blepharoconjunctivitis, 
dry eye, corneal anesthesia

4-6 weeks and 
4-6 weeks

Miotics Increase 
trabecular out  ow 
by constricting 
longitudinal ciliary 
body muscle and 
opening trabecular 
meshwork

6-8 h Increased sweating salivation, 
bradycardia, tachycardia

Miosis, accommodative 
spasm, iris cysts, anterior 
subcapsular lens opacities, 
lacrimation

Within 3 h and 1 
week

Adrenergics: 
Adrenaline 
and Dipivefrin

Decrease aqueous 
production and 
increase out  ow 
facility

8 h Headache, nervousness, tachycardia, 
arrhythmia, hypertension, dry mouth, 
drowsiness

Mydriasis, lid retraction 
adrenochrome deposits, 
allergic follicular conjunctivitis, 
CME in aphakia

2 weeks 
(stabilizes at 6 
weeks)

Alpha-2 
agonists

Decrease aqueous 
production, 
partially increases 
uveoscleral 
out  ow 

8 h Drowsiness, headache, dry mouth, 
high levels of fatigue, crosses 
blood brain barrier, absolutely 
contraindicated in patient using MAO 
inhibitor 

Allergic conjunctivitis 2 weeks 
(stabilizes at 
6 weeks), 4-6 
weeks

Carbonic 
anhydrase 
inhibitors 
(CAIs)

Decrease aqueous 
production

6-8 h Fatigue, malaise, paresthesias of 
  ngers and toes, cramps, diarrhea, 
nephrolithiasis (calcium oxalate and 
calcium phosphate), renal failure, 
acute leukopenia, agranulocytosis, 
aplastic anemia, hemolytic anemia, 
hypokalemia metabolic acidosis, 
Stevens-Johnson syndrome, 
contraindicated in patients with 
Supha allergy

conjunctival hyperemia, 
allergic reactions, blepharitis, 
burning/stinging sensation, 
irreversible corneal edema in 
patients with compromised 
endothelium (e.g., subclinical 
Fuchs’ dystrophy, post-
surgical changes)

72 h

Prostaglandin 
analogues

Increase 
uveoscleral 
out  ow

24 h Skin rash, skin pigmentation, iris 
hyperchromia

Reactivation of herpetic 
keratitis, Cystoid macular 
edema in pseudophakic and 
aphakic patients

2 weeks 
(stabilizes at 6 
weeks), 6 weeks

Hyperosmotic 
agents 
(mannitol and 
oral glycerol)

Increase 
osmolality of blood 
thus drawing 
aqueous from 
vitreous

8 h Caution in patients with cardiac, 
renal, hepatic disease, nausea and 
vomiting, circulatory overload - CHF, 
pulmonary edema, hyponatremia, 
dehydration, CSF acidosis with 
poor renal function, oral glycerol 
contraindicated in diabetic patients

Mannitol: peak 
effect within 1 h

CME - Cystoid macular edema, MAO inhibitors - Monoamine oxidase inhibitors, CHF - Congestive heart failure, CSF - Cerebrospinal   uid
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not seen any patient (without other co-morbidity) whose 
IOP has actually been reduced below 11 mmHg on any 
medication.

Many ophthalmologists are concerned about waiting for 
the results of a unilateral trial, especially if the IOP is �high�. 
Glaucoma is a chronic progressive disease and the patient 
has probably already had the disease for a long time before 
detection. Nothing acute or signiÞ cantly detrimental is likely 
to happen during the time we do the unilateral trial. However, 
many patients (and doctors) are uncomfortable with treating 
only one eye especially if the baseline IOP is high. If baseline IOP 
is at such a level (usually high 20s and above), we could start the 
unilateral trial as planned along with systemic acetazolamide 
for a temporary IOP control for both eyes. As the peak eff ect and 
wash period is minimal, we prefer it when situation demands 
IOP reduction in contra-lateral eye for temporary time period. 
Discontinuing the systemic acetazolamide 72 h before the next 
follow-up allows us to assess the eff ect of the eye drop in one 
eye without too much risk to the fellow eye.

In situations where the patient is unable to return within 
4-6 weeks to assess the results of the unilateral trial, we start 
treatment in both eyes and do a reverse trial. The patient 
is asked to discontinue the medication under assessment 
4-6 weeks (depending on the wash-off  period for that drug) 
prior to the follow-up visit.

The ß owchart [Fig. 2] shows the overview of unilateral drug 
trial and monitoring of medical management of an individual 
patient.

Side effects and contra-indications of anti-glaucoma 
medications
While prescribing medications, common side eff ects and contra-
indications of the drug should be kept in mind. Table 1 shows 
the reported side eff ects of the common antiglaucoma drugs. 
In patients with asthma and heart block, beta-blocker should 
be avoided. Many older patients have mild chronic obstructive 

pulmonary disease (COPD) and may feel much bett er once 
a beta-blocker is stopped. We avoid PGAs in inß ammatory 
glaucoma, in patients with history of herpetic keratitis and 
cystoid macular edema with a compromised posterior capsule. 
It is advisable to make the patient aware of the side eff ects of 
PGAs like elongation and hyper-pigmentation of lashes, iris 
hyperchromia before initiating therapy; more so if the therapy 
is unilateral. Topical carbonic anhydrase inhibitors (CAIs) 
should be avoided in patients with poor endothelial status as it 
can worsen corneal edema in such cases. Alpha-2 agonists can 
cross blood -brain barrier and are absolutely contra-indicated 
in infants and patients using MAO inhibitors. Alpha-2 agonist 
also causes drowsiness that can have major impact on a patient�s 
QOL. Educating the patient about punctum occlusion and 
eyelid closure can decrease this side eff ect. Oral CAI should 
not be given for a long duration or be given with consent of 
the patient�s physician.

Whatever therapy we choose, the concept to be kept in 
mind is that glaucoma therapy is lifelong and directly related 
to HRQOL; be it cost, side eff ects or regime of the drug.

Follow-up
Regular follow-up is necessary to detect progression that 
might require escalation of treatment. Progression in 
glaucoma is assessed by structure (optic disc and RNFL) and 
function (visual Þ eld testing with WWP) independently or 
in association. A higher IOP is a risk factor for progression. 
Structure, function and IOP should be monitored at regular 
intervals. The follow-up period depends on the stage of the 
disease and stability.

Individualizing follow-up visits
If the unilateral drug trial has been started, we review patients 
depending on the peak duration of the drug used. Subsequent 
follow-up is customized depending on the decision to continue 
the same drug, add or replace the drug in the same eye and 
the other eye also.

Figure 2: Flowchart showing unilateral drug trial and monitoring of medical management for an individual patient (with Permission from Asia 
Paci  c Glaucoma Guidelines, Seagig, 2003-2004)
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Once we are sure that IOP is stable (assessed by day DVT or 
checking IOP at frequent intervals at diff erent hours of the day 
at diff erent visits), the subsequent follow-up visits of glaucoma 
patients depend on the severity of glaucoma (amount of disc 
and Þ eld damage) at the time of presentation and follow-up, 
as well as additional risk factors. The initial visits are used to 
obtain baseline Þ elds.

Glaucoma (pre-perimetric or early functional damage), 
with IOP at target might be reviewed in 6 months and then if 
still stable, at yearly intervals. The yearly follow-ups would 
include the full CEE as well as several IOPs, visual Þ elds and 
other imaging tests required.

Stable patients with moderate damage would be examined 
at 6-month intervals. For severe glaucoma in the bett er eye, 
the interval could be 3-4 months. If the IOP is slightly higher 
than the target level, say 2 mmHg, but the patient has not 
progressed on other parameters, we would schedule the next 
visit a few months earlier to measure IOPs and then go back 
to the routine. If there is conÞ rmed progression in structure 
or function (repeatable progression of Þ eld defect on at least 
two occasions), even if the offi  ce hour IOP is at target level, 
we repeat DVT to look for undetected IOP peaks or high 
ß uctuations as well as systemic factors like nocturnal dips in 
blood pressure. While it is controversial, we believe that diurnal 
ß uctuation of 8 mmHg or more is probably an independent 
risk factor for progression.25

Judging progression: Progression can be judged by 
documenting structural changes in the optic disc and/or 
functional changes on the visual Þ elds. IOP and optic disc 
examinations are mandatory at every routine visit.

Progression in structure: Any new RNFL defect, presence 
of new disc hemorrhage or change in neuroretinal rim status 
indicates unstable and progressive glaucoma. Such patients 
requires a visual Þ eld to document functional progression.

Progression on visual Þ elds: In current clinical practice, we 
rely mainly on WWP to detect progression. In our own clinical 
routine: we use the �Overview� and glaucoma progression 
analysis (GPA) programs. Eyeballing the overview, we get a 
feel for whether Þ eld deterioration is due to generalized sinking 
of the hill of vision or whether it is due to glaucoma. GPA is 
based on the patt ern deviation plot and is a bett er option to 
diagnose progression.

Progression in the research sett ing requires conÞ rmation 
over four to six Þ elds.26 In the clinic, however, the judgment 
of progression is more �corroborative�. There are other factors 
like the IOP (hopefully several, over time, at various times of 
the day), appearance of the disc, RNFL, hemorrhage, etc. If 
these suggest progression, eyeballing the overview gives us 
an idea as to what is going on and we get a GPA. �Possible� 
progression on the GPA corroborates our clinical concern; a 
repeat Þ eld with the message �Likely� progression is then 
probably good enough to take decisions, especially if the 
deteriorating points correlate with our disc Þ ndings. It is 
possible that GPA might underestimate visual Þ eld progression 
even in cases without evidence of increasing media opacity.27 
We feel that consideration of the overview program (total and 
patt ern deviation plot) in combination with the GPA analyses 
addresses this concern.

Progression on imaging technologies: Imaging technique 
off ers exciting possibilities to detect progression. The HRT 
has the longest track record in documenting structural change 
(trend analysis and topographic change analysis).28 GDx and 
OCT have developed programs more recently. Progression on 
imaging is more likely to be useful in the earlier stages of the 
disease, which is an advantage.

If the progression is confirmed on both structure and 
function or even if only on visual Þ elds, there is no other option 
but to further reduce our target IOP by adding or substituting 
therapy.

Everything else being equal, we take more cognizance of 
optic disc deterioration in the presence of a Þ eld defect than 
without. Some Þ ndings like disc hemorrhage, RNFL defect or a 
rim notch are so predictive of future Þ eld defects that we initiate 
our routine (DVT, detection of IOP dips etc) on this basis and 
would step up therapy without a Þ eld defect.

We treat progression on imaging (trend analysis and 
topographic change analysis on HRT) in the same manner. 
Without a Þ eld defect progression (unless associated with 
the disc Þ ndings referred to above or �high� IOP), we would 
usually elect to observe the patient more carefully. In the 
presence of an existing functional defect (early or moderate), 
the change is more likely to be real and result in functional 
damage. Accordingly, we consider progression on imaging 
more sinister in this situation and treat it akin to disc 
progression in this situation.

Either way, if target IOP was not achieved, then in these 
cases we may add on or change the therapy.

Some clinical situations merit mention.

Maximum medical therapy: If the IOP is not at target level, 
we consider adding or substituting the therapy depending 
upon target IOP required. The need to decrease the IOP to 
target depends on the amount of damage already present. 
There is no consensus on how many drugs can be used. This 
brings us to the concept of maximum medical therapy. Maximal 
medical therapy can be deÞ ned as the minimum number and 
concentration of drugs (within the combination of diff erent 
classes of medications) that provides maximum lowering of 
IOP. It should be tailored to the individual patient.29

If the progression is conÞ rmed but IOP is at target (conÞ rmed 
with DVT): Revisit other risk factors like nocturnal hypotension, 
systemic or topical steroid use, recent major surgery or blood 
loss due to trauma, central corneal thickness. We would also 
talk to the patient�s physician regarding any hypertension, its 
control and the avoidance of night-time dips in blood pressure 
as well as the possibility of sleep apnea. If the patient shows 
progression with normal IOPs, we would enquire about other 
habits; yoga, especially �aasnas� in the inverted position, use 
of wind instruments, rapid consumption of large quantities of 
water or beer. An �alternative medicine� prescription of a liter of 
water in the morning mimics the water drinking provocative test 
and can cause optic nerve damage. This situation also requires a 
repeat DVT to see if the IOPs are ß uctuating beyond the normal 
range especially in the early morning hours.

It is also possible that our assessment of the initial target 
IOP was wrong and we need to readjust it. On other hand, we 
may have a patient at the opposite end of the spectrum: mild or 
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pre-perimetric glaucoma with stable visual functions at target. 
In this scenario, it is possible that we may have overestimated 
the target IOP and we may be overtreating the patient. In this 
instance, we would try to withdraw unnecessary drugs.

Role of surgery in the management of a glaucoma patient: 
As this article is primarily about medical management of 
POAG, this section is small. While surgery is usually considered 
if the patient is progressing despite maximum medical therapy, 
socioeconomic and other considerations like age, disease status 
in both eyes, presence of visually disabling cataract and general 
health of the patient may dictate primary intervention. We 
may decide not to operate on an 80-year-old with advanced 
glaucoma in one eye and very early glaucoma in the other eye. 
The same holds true for a 45-year-old with terminal malignancy. 
The decision is tailored to the individual patient. Intervention 
is only undertaken aft er a detailed discussion of risks, beneÞ ts 
and patient preferences.

Normal tension glaucoma
� Essentially, the approach and treatment is the same as 

POAG. We only use the term here because it is in common 
use.

� Perform a �careful� gonioscopy to rule out primary angle 
closure.

� Perform a CCT to rule out a �garden variety� POAG. This is 
especially true if the IOPs are in the high �normal� range.

� Twenty-four hour DVT prior to any expensive or invasive 
investigations. IOP ß uctuation of more than six to eight is 
suggestive of IOP-related risk.

� Treatment is usually initiated with a PGA.
� Certain NTG cases, those with unilateral disease, pallor 

of the disc, atypical defect and color defects require 
appropriate cardiovascular or neurological investigation.

� Role of neuroprotection: Currently, there is no evidence for 
neuroprotection as an isolated strategy. Available options 
are calcium channel blockers and alpha-2 agonists. Their 
use could be restricted to those cases in which a strong link 
to vasospastic disease is present, thought to be the most 
important causative factor in those speciÞ c cases of NTG. 
They should be used with caution in combination with 
beta-blockers to avoid severe bradycardia. If a glaucoma 
patient is also on antihypertensives, we may request 
the physician to consider a calcium channel blocker for 
treatment. Alpha-2 agonists are currently prescribed 
primarily for their IOP lowering eff ects.

Primary angle closure glaucoma (PACG): The Þ rst line of 
management for chronic primary angle closure (PAC), PACG, 
is laser iridotomy. The details of other laser and surgical options 
for PACG are out of the scope of this manuscript, but a few 
important points are highlighted.

� In general, PACG requires closer monitoring than POAG. 
Once iridotomy is done and angle is open in at least 180°, 
medical management should be same as POAG. If the 
angle does not open, consider other measures like laser 
iridoplasty.

� Effect of PGA is inversely proportional to degree of 
closed angle. The eff ect of PGA in a totally closed angle is 
minimal.

� If patient is on pilocarpine for whatever reason, the eff ect 
of PGA on IOP reduction is minimal and other medication 
(drugs which work on ciliary body) should be used.

Summary
POAG, a diagnosis of exclusion is usually a chronic, slowly 
progressive disease. At present, all resources are directed 
towards reduction of IOP, the only known causal and treatable 
risk factor for glaucoma, and medical management is frequently 
the first choice in most cases. The aim is to prevent any 
reduction in QOL from visual disability with minimum eff ects 
on QOL in terms of cost, side eff ects, treatment regime, follow-
up schedules as well as socioeconomic burden.
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