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La utilización de drogas de abuso ocasiona un variado espectro de manifestaciones patológicas sobre 
órganos y sistemas, y el ojo no es una excepción. Se revisan de forma no sistemática los principales 
efectos oftalmológicos de las drogas de abuso más comunes, haciendo especial hincapié en aquellos de 
mayor incidencia o prevalencia. 
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The utilization of drugs of abuse causes a wide range of pathological manifestations in organs and 
systems, and the eye is no exception. This non-systematic review of the main ophthalmological effects 
of the most common drugs of abuse focuses on those with the highest incidence or prevalence.
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INTRODUCTION

The use of  drugs of  abuse is a serious pro-
blem that affects all countries of  the world to 
varying degrees. It is estimated that between 
1990 and 2016, 99.2 million disabilityadjus-
ted life years (DALYs) were lost due to drug 
use, along with nearly 82 million years of  life 
lost (GBD 2016 Alcohol and Drug Use Co-
llaborators, 2018). These alarming figures 
include not only deaths directly related to 
drug effects (e.g., overdose) but also those 
associated with the wide range of  diseases 
linked to drug use (infectious, neoplastic, 
cardiovascular, etc.). In Spain, between 1990 
and 2021, there were 2.73 deaths per million 
inhabitants directly related to drug use (Kim 
et al., 2024), although this figure likely under-
estimates the true magnitude of  the problem.

While data on overdoserelated deaths are 
often available, information on the broader 
disease burden associated with drug use or 
its economic impact is far less common. A 
study conducted in Galicia in 2012 using 2008 
data estimated the social costs of  illegal drug 
use at between 73.6 and 98.6 million euros, 
representing 0.12% of  the region’s GDP 
(Rivera et al., 2012). A previous study using 
1997 data estimated the social costs attribu-
table to illegal drug consumption in Spain at 
536 million euros (0.07% of  national GDP) 
(GarcíaAltés et al., 2002). These figures ex-
clude alcohol and tobacco—substances with 
a substantial impact on disease burden—so 
the true cost is undoubtedly much higher.

A major limitation of  global burdenofdisease 
studies on drug abuse is the exclusion of  cer-
tain conditions that, while not significantly 
contributing to years of  life lost, do substan-
tially affect disabilityadjusted life years and 
therefore quality of  life. Ophthalmological 
disease is one such example. Visual impair-
ment has a profound impact on quality of  
life: if  a visual acuity of  20/20 has a utility 

value of  1, countingfingers vision has a uti-
lity of  0.52, and light perception only has a 
utility of  0.35 (Brown, 1999). It is therefore 
essential to carefully consider eye disease 
as a consequence of  drug abuse in order to 
identify, assess, and manage it appropriately.

The aim of  this article is to provide a non-
systematic review of  the effects of  the most 
commonly used drugs of  abuse on the eye 
and visual function.

OPHTHALMOLOGICAL 
EFFECTS OF DIFFERENT 

DRUGS OF ABUSE

Alcohol

Alcohol is undoubtedly the drug of  abuse 
responsible for the greatest morbidity and 
mortality. In 2019, alcohol use caused 2.07 
million deaths among men and 374,000 
among women worldwide (GBD 2019 
Risk Factors Collaborators, 2020). In Spain, 
an average of  15,489 alcoholattributable 
deaths occurred annually between 2010 
and 2017. Approximately three out of  four 
(73.8%) occurred in men, and most (55.7%) 
were premature, i.e., in individuals under 75 
years of  age, with this proportion being hig-
her in men (61.3%) than in women (39.8%) 
(Observatorio Español de las Drogas y las 
Adicciones, 2021).

Acute alcohol intoxication produces visual 
disturbances such as altered color percep-
tion, abnormal eye movements, increased 
fixation latency, and increased frequency of  
saccadic movements (Karimi et al., 2021). 
Myokymia and nystagmus have also been 
described (Dhingra et al., 2019).

The chronic effects of  alcoholism on the eye 
are more significant. These are described 
below according to the ocular findings.
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a) Agerelated macular degeneration 
(AMD)

AMD is a common cause of  blindness 
among older adults in developed countries. 
Numerous studies have reported a corre-
lation between alcohol consumption and 
AMD. Although the pathophysiology is un-
clear, it has been suggested that oxidative 
stress induced by alcohol may not be com-
pensated by dietary antioxidants (carotenoi-
ds, zinc, etc.) due to malnutrition frequently 
associated with chronic alcoholism (Karimi 
et al., 2021).

Several studies have shown that consuming 
more than 20–30 g/day of  alcohol increases 
the risk of  AMD by 20–47%, although it is 
unclear whether this depends solely on the 
amount consumed or also on the type of  al-
coholic beverage (Karimi et al., 2021).

b) Diabetic retinopathy (DR)

The relationship between chronic alco-
hol consumption and DR is controversial. 
Some studies have reported an associa-
tion between alcohol intake and the deve-
lopment of  DR in diabetic patients, while 
others—including a metaanalysis of  15 
observational studies (Zhu et al., 2017)—
have refuted it. Further research is needed 
to clarify this association.

c) Optic neuropathy

Toxicnutritional optic neuropathy secondary 
to chronic alcohol consumption is characte-
rized by a central or cecocentral scotoma 
due to damage to the papillomacular bundle, 
often accompanied by color vision defects. 
Diagnosis may require assessment of  vita-
min B12 and folate status, and both should 
be supplemented as part of  treatment (Ka-
rimi et al., 2021).

d) Glaucoma

Acute alcohol intake reduces intraocular 
pressure (IOP) in both normal and glauco-
matous eyes, likely due to its hyperosmotic 
effect and suppression of  vasopressin secre-
tion. It also increases blood flow to the optic 
nerve, which could be protective (Stuart et 
al., 2022). Some casecontrol studies have re-
ported a protective effect of  alcohol against 
openangle glaucoma (Seddon et al., 1983). 
Conversely, a recent metaanalysis of  34 stu-
dies found a weak association between alco-
hol consumption and openangle glaucoma, 
although the authors noted inconsistencies 
in the data (Stuart et al., 2022).

Overall, the relationship between alcohol 
and glaucoma remains unclear and requires 
higherquality studies.

e) Cataracts

A recent metaanalysis found that moderate 
alcohol consumption does not increase ca-
taract risk, but higher levels of  intake have 
a consistent, though moderate, cataracto-
genic effect (Gong et al., 2015), likely due 
to alcoholinduced disruption of  calcium ho-
meostasis in the lens.

f) Ocular surface

Ethanol has been detected in tears—and 
therefore on the ocular surface—after ad-
ministration of  0.75 g/kg in healthy volun-
teers (Kim et al., 2012). Chronic alcohol 
consumption has been associated with dry 
eye disease, as shown in a metaanalysis of  
nine crosssectional studies and one case-
control study (You et al., 2016), which found 
an increased risk (OR 1.15; 95% CI 1.02–
1.30). Vitamin A deficiency associated with 
chronic alcoholism may play a role (Karimi 
et al., 2021).
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g) Other retinal conditions

Alcohol appears to be a risk factor for cen-
tral serous chorioretinopathy and asteroid 
hyalosis (Karimi et al., 2021).

Although now uncommon, methanol poiso-
ning can occur through consumption of  illicitly 
distilled alcohol or industrial products used as 
substitutes for alcoholic beverages. Methanol 
is rapidly absorbed and metabolized to for-
mic acid, the true neurotoxin. Ocular damage 
may involve the retina or, more commonly, 
toxic optic neuropathy. Symptoms occur in 
about 50% of cases and develop within 6 
hours of  ingestion, including blurred vision, 
visual hallucinations, dense central scotoma, 
and decreased visual acuity. Ophthalmic exa-
mination may reveal nystagmus, sluggish pu-
pils, optic disc edema, and hyperemia (Karimi 
et al., 2021). Prognosis is generally poor, with 
blindness occurring at doses as low as 10 ml. 
Highdose corticosteroids combined with 
erythropoietin have recently shown promi-
sing results (Karimi et al., 2021).

Heroin and Other Opioids

Heroin, a semisynthetic alkaloid derived 
from morphine, has long been considered 
the quintessential drug of  abuse, although in 
recent years it has been displaced by other 
substances associated with less social stigma. 
Since its synthesis as an antitussive in 1874 
and its subsequent diversion to illicit use, he-
roin consumption has remained a major pu-
blic health problem. In the European Union 
alone, in 2022 there were 4,700 deaths due 
solely to opioid overdoses (EUDA, 2024), 
to which indirect deaths must be added.

Aside from talc retinopathy (see below), se-
veral ophthalmic manifestations have been 
associated with heroin use, including acute 
decompensation of  exotropia, atypical pto-
sis (associated with tearing, convergence 

problems, and conjunctival hyperemia), to-
xoplasmic chorioretinitis, and bilateral to-
xic optic neuropathy (Proulx & Tousignant, 
2021). During withdrawal, mydriasis or ani-
socoria may occur (Dhingra et al., 2019).

Cocaine

Cocaine is one of  the most widely used and 
popular drugs of  abuse, consumed by snor-
ting, smoking, injecting, or ingesting, either 
alone or combined with other substances. Its 
mechanism of action reinforces the body’s 
reward systems, making it highly addictive.

Its administration is well known to cause 
mydriasis due to its adrenergic effect, but 
at high concentrations it may also induce 
cycloplegia. Chronic users may develop 
exophthalmos and upper eyelid retraction. 
Punctate keratitis, epithelial defects, and 
corneal ulcers have also been described 
(Dhingra et al., 2019).

Occasionally, hyphema has been reported 
as a consequence of  its hypertensive effect, 
as well as vascular occlusions (Proulx & 
Tousignant, 2021) and retinal hemorrhages 
(Armentano et al., 2024). Other retinal con-
ditions of  uncertain pathophysiology have 
been described sporadically, including ma-
culopathy, optic neuritis, and acute bilateral 
macular neuroretinopathy. OCT may show 
thinning of  the superior, inferior, and nasal 
nerve fiber layers (Gemelli et al., 2019).

Destructive lesions of  the nasal septum or 
orbit associated with prolonged cocaine use 
(“cocaineinduced midline lesions”), whose 
mechanism is not fully understood, may lead 
to optic neuropathy, endophthalmitis, pre-
septal or orbital cellulitis, restrictive ophthal-
moplegia, dacryocystitis, dacryoadenitis, and 
scarring or obstruction of  the nasolacrimal 
duct, which in turn may cause diplopia and 
proptosis (Proulx & Tousignant, 2021).
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The use of  crack cocaine can produce the 
syndrome known as “crack eye” or “crack 
cornea,” characterized by pain, discomfort, 
burning sensation, photophobia, hypere-
mia, decreased vision, purulent dischar-
ge, and blurred vision. Corneal ulcers and 
punctate keratopathy occur frequently 
(56.7%) and are often infected by a wide 
variety of  microorganisms. Vision may be 
severely impaired, sometimes reduced to 
light perception only (Gohil et al., 2022). 
The mechanism appears to be related 
either to alkaline vapors produced when 
crack is smoked or to the local anesthetic 
effect of  cocaine itself  (Sachs et al., 1993).

Amphetamines

Methamphetamine is the most commonly 
used drug in this group. It can cause talc 
retinopathy (see below) (Dhingra et al., 
2019).

MDMA (3,4methylenedioxymethampheta-
mine), or ecstasy, is another amphetamine 
widely used recreationally (“club drug”) 
through various routes of  administration. 
Ophthalmic manifestations range from cor-
neal erosions due to lagophthalmos to my-
driasis, blurred vision, nonreactive pupils, 
angleclosure glaucoma, and central retinal 
artery or vein occlusion (Proulx & Tousig-
nant, 2021).

“Poppers” (Alkyl Nitrites)

Poppers are a group of  drugs of  abuse that 
act as nitric oxide (NO) donors and are used 
as “party drugs,” mainly for their smooth 
muscle–relaxing effects, particularly in ho-
mosexual communities. Chemically, they 
include various volatile substances (amyl ni-
trite, isobutyl nitrite, isopropyl nitrite, etc.) 
inhaled due to their volatility (Pahlitzsch et 
al., 2016).

Numerous case reports and case series have 
demonstrated the deleterious effects of  pop-
pers on the macula (Rewbury et al., 2017; 
Davies et al., 2012). However, little pro-
gress has been made in understanding their 
mechanism of action. It has been suggested 
that increased NO levels stimulate guanylate 
cyclase in retinal cones, triggering a cascade 
of  biochemical reactions that lead to massive 
calcium influx and the generation of  reactive 
oxygen species, ultimately causing macular 
damage (Sharma & Rohrer, 2007).

Symptoms include photopsias, blurred vi-
sion, metamorphopsia, photophobia, and 
OCT abnormalities characterized by hype-
rreflective changes in the photoreceptor la-
yer. The most common finding is subfoveal 
disruption of  the ellipsoid zone (BurgosBlas-
co et al., 2019), although vitelliform lesions 
or microholes may also occur (Van Bol et 
al., 2017). These alterations usually resolve 
over time after discontinuation of  the drug 
and appear to improve with lutein supple-
mentation (Pahlitzsch et al., 2016).

Cannabis and Cannabinoids

Ingestion or inhalation of cannabis in its va-
rious forms (marijuana, hashish) produces 
conjunctival hyperemia, chemosis, mydriasis, 
corneal opacification, reduced accommo-
dative amplitude, and impaired oculomotor 
function in chronic users. This impairment ma-
nifests as increased latency in initiating saccadic 
movements and deterioration of visuospatial 
working memory (Dhingra et al., 2019).

Chronic cannabis use has been associated 
with distortions in depth perception, color 
discrimination, and overall visual perception 
(Lerner et al., 2019). Its effect on dark adap-
tation is unclear, with some studies repor-
ting worsening (OrtizPeregrina et al., 2021) 
and others reporting improvement (Russo 
et al., 2004).
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Cannabis reduces intraocular pressure, but 
the short duration of  this effect makes it 
unsuitable for therapeutic use, as it would 
require administration 6–8 times per day, 
leading to dependence and tolerance (López 
Briz et al., 2017).

Synthetic cannabinoids are generally more 
potent than delta9tetrahydrocannabinol, the 
active component of  cannabis, and are in-
creasingly used as drugs of  abuse. Reported 
ocular effects include miosis or mydriasis, de-
layed pupillary response, conjunctival hype-
remia, nystagmus, diplopia, persistent visual 
hallucinations (up to four years after use), and 
bilateral exudative retinal detachments with 
macular edema (Proulx & Tousignant, 2021).

Tobacco

Tobacco is one of  the most widely consu-
med legal drugs of  abuse. It is estimated that 
1.25 billion people worldwide use tobacco, 
although consumption has shown a slight 
downward trend in recent years. Tobacco 
use causes 8 million deaths annually (WHO, 
2023). In Spain, according to the 2020 health 
survey, 16.4% of  women and 23.3% of  men 
smoke daily (INE, 2021).

Nicotine, the active component of  tobacco, 
is a known toxic agent capable of  altering 
conjunctival flora, causing irritation, dry eye, 
ocular surface inflammation, and Meibomian 
gland dysfunction. It also increases the risk 
of  conjunctival neoplasms and delays cor-
neal ulcer healing. However, it appears to 
improve corneal biomechanics by increasing 
collagen crosslinking (Dhingra et al., 2019).

Tobacco is a cataractogenic factor that signi-
ficantly increases the risk of agerelated cata-
racts, mainly nuclear but also subcapsular ty-
pes (Ye et al., 2012). It also increases the risk 
of developing AMD fourfold (Tan et al., 2007) 
and increases the risk and severity of thyroid 
eye disease, contributing to poorer treatment 

response (Belliveau & Jordan, 2013). Regar-
ding glaucoma, tobacco increases intraocular 
pressure and reduces choroidal blood flow, 
raising the risk of openangle glaucoma and 
accelerating its progression (Jain et al., 2017).

Tobacco use increases the risk of  uveitis and 
panuveitis, as well as idiopathic cystoid ma-
cular edema and postoperative cystoid ma-
cular edema after cataract surgery (Thorne 
et al., 2008). An association has also been 
described between tobacco use and nonar-
teritic anterior ischemic optic neuropathy, 
which manifests as color vision changes and 
progressive visual acuity loss leading to a 
central scotoma, although vision rarely wor-
sens beyond 20/400. However, evidence is 
conflicting and the role of  tobacco remains 
unclear (Dhingra et al., 2019).

Ketamine and Phencyclidine

The arylcyclohexylamine group includes ke-
tamine (Special K, keta) and phencyclidine 
(PCP, angel dust). Ketamine is available as 
a medication but is also sold illegally. These 
substances are used recreationally for their 
dissociative and hallucinogenic effects.

The most frequently described ophthalmo-
logical effects include horizontal, vertical, or 
rotational nystagmus; mydriasis or miosis; 
and occasionally amaurosis fugax (Proulx & 
Tousignant, 2021).

LSD

LSD (lysergic acid diethylamide) is likely 
the most wellknown hallucinogen. Systemic 
ocular effects are rare and anecdotal, but 
“eye dropping” has been described, in which 
a user inserted blotter paper soaked in 
LSD into the palpebral conjunctiva of  both 
eyes, causing toxic corneal and conjunctival 
epithelialopathy followed by abrasion (Lo et 
al., 2018).
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Inhalants

Inhalants are a broad group of  volatile subs-
tances, often used as solvents, found in 
many common household products (gaso-
line, nail polish remover, glues, etc.). They 
are easily accessible, inexpensive, and highly 
addictive. Their ocular effects are not well 
understood, but reported manifestations in-
clude horizontal or pendular nystagmus, blu-
rred vision, diplopia, toxic optic neuropathy, 
bilateral internuclear ophthalmoplegia, toxic 
maculopathy, optic neuritis, and paralysis of  
cranial nerves III, V, and VI (Proulx & Tousig-
nant, 2021).

OTHER 
OPHTHALMOLOGICAL 
EFFECTS RELATED TO 

DRUGS OF ABUSE

“Saturday Night Retinopathy”

Although not directly caused by drugs of  
abuse, this condition is frequently associated 
with them. It consists of  central retinal ar-
tery occlusion resulting from prolonged un-
consciousness in forced positions that exert 
pressure on the orbit after drug use, leading 
to sudden unilateral blindness and ocular 
pain (Malihi et al., 2015). Orbital congestion 
and proptosis improve over time, but visual 
prognosis is poor (Dhingra et al., 2019).

Talc Retinopathy

Talc is commonly used as an excipient in oral 
solid pharmaceutical forms but is also used 
as an adulterant in drugs of  abuse (mainly 
heroin and methamphetamine) to increase 
weight. When inhaled or injected, talc parti-
cles can enter systemic circulation and lodge 
in retinal vessels, causing ischemic pheno-

mena. Ophthalmic findings include yellow, 
refractile deposits visible on fundus exami-
nation, leading to decreased visual acuity 
(Soliman et al., 2015).

In utero Effects

Drug use during pregnancy can have severe 
ophthalmological consequences for the fe-
tus. Methadone use in opioidmaintenance 
programs increases the risk of  strabismus in 
newborns up to tenfold and may cause de-
creased visual acuity and nystagmus (McGlo-
ne et al., 2014). Nystagmus has also been 
reported with prenatal benzodiazepine ex-
posure (Mulvihill et al., 2007).

Fetal alcohol syndrome presents ophthalmic 
manifestations in 90% of  affected individuals, 
including epicanthal folds, ocular hypertelo-
rism, blepharoptosis, microphthalmia, optic 
nerve hypoplasia, coloboma, strabismus, 
tortuous retinal vasculature, and reduced 
saccadic velocity (Karimi et al., 2021; Fer-
nandes et al., 2015).

Maternal tobacco use increases the risk of  
congenital strabismus (both esotropia and 
exotropia) (Fernandes et al., 2015).

CONCLUSIONS

The ophthalmological manifestations of  
drug abuse often complicate patient care 
and are frequently overlooked in favor of  
other complications considered more se-
rious. However, early recognition and ma-
nagement of  these ocular conditions can im-
prove outcomes and enhance the quality of  
life of  individuals who use these substances.

A thorough ophthalmological examination 
can aid not only in managing drugrelated 
ocular pathology but also, in many cases, in 
diagnosing drug use itself.
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