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Description

The aim of this study is to find about the effects of caffeine on the 
circulatory system, specifically retinal blood flow. Evaluation of the retinal 
microvasculature using Optical Coherence Tomography Angiography (OCTA) 
is a helpful method to investigate the local and systemic effects of caffeine 
consumption on blood microcirculation and health.

As previous studies have shown, the retina is a good candidate for research 
in neuro-circulation [1,2]. Embryologically, neuroretina has the same origin 
as the brain, making it reasonable to consider the retina as a protrusion of 
the brain. Furthermore, the vascular supply of the retina originates from the 
ophthalmic artery, which is a branch of the internal carotid artery. Besides, 
neurotransmitters found in the retina are the same as in the brain [3]. 

The eye has transparent media and easily could be evaluated with different 
kinds of imaging modalities. Optical Coherence Tomography Angiography 
(OCTA) is a non-invasive, inexpensive, available, and precise technique for the 
assessment of retinal blood flow [4-15]. 

Here, we are going to review the literature about the effects of caffeine on the 
circulatory system, specifically retinal blood flow.

A PubMed (http://www.ncbi.nlm.nih.gov/pubmed) search among English 
literature up to July 17, 2022 was conducted by using the key terms 
"caffein"(All Fields) or "caffeinated"(All Fields) or "caffeine"(MeSH Terms) 
or "caffeine"   (All Fields)    OR  "caffeine s"   ( All  Fields)   or  "caffeines" ( All 
Fields) or "caffeinism"(All Fields) and ("retinaldehyde"( MeSH Terms) or 
"retinaldehyde"(All Fields) or "retinal"(All Fields) or "retina"(MeSH Terms) 
or "retina"(All Fields) or "retinally"(All Fields) or "retinals"(All Fields) or 
"retinitis"(MeSH Terms) or "retinitis"(All Fields) and "macular"(All Fields) and 
("blood circulation"(MeSH Terms) or "blood" (All Fields) and "circulation"(All 
Fields) or "blood circulation"(All Fields) or ("blood"(All Fields) and "flow"(All 
Fields) or "blood flow"(All Fields). The references of the reports included in 
the systematic search were also reviewed to improve the probability of finding 
more relevant articles. In this mini-review, only articles about the acute effects 
of caffeine on the microcirculation of macula and/or optic nerve head were 
assessed. The articles that evaluated the neurostructural effects of caffeine or 
the systemic circulatory effects of caffeine were excluded. 

Acute effects of caffeine on the macular and/or peripapillary circulation have 
been evaluated in previous studies (Table 1). Most of the studies showed a 
significant decrease in the macular or peripapillary blood flow, shortly after 
caffeine consumption. Despite an acute reduction in blood flow, long-term 
effects of caffeine have not been investigated and the effect of caffeine on 
retinal circulation health cannot be judged. 

It seems that the main mechanism is acute vasoconstriction, which occurs 

following caffeine consumption. After consuming caffeine, the adenosine A2A 
receptors of the smooth muscles of the blood vessels are inhibited, and due 
to the fact that adenosine is a natural vasodilator, the stiffness of the vessel 
wall increases. These events are responsible for the transient increase in blood 
pressure following caffeine consumption [5]. The results of the studies on the 
long-term effects of caffeine on hemodynamics are controversial [6].

 Regarding the transparent media of the eye and the ease of assessing retinal 
blood flow using OCTA, today many studies evaluated the effects of systemic 
disturbances of circulation including hypertension, hypotension, heart failure, 
and following dialysis on the retinal microcirculation [7,8]. In the same way, 
factors affecting cerebral blood flow can lead to changes in retinal blood flow 
[9]. It can be concluded that the study of retinal microcirculation changes can 
reflect brain microcirculation variations. While caffeine can directly affect 
retinal blood vessels, its systemic effects on hemodynamics may also affect 
retinal blood flow [10-15].

Evaluation of the retinal microvasculature using OCTA is a helpful method to 
investigate the local and systemic effects of caffeine consumption on blood 
microcirculation and health.
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Authors Year Aim of the study Main findings

Omer K, 
et al. [11] 2019

To determine the acute 
effects of caffeine 

consumption on the macular 
flow indices using OCTA

A significant decrease in 
macular superficial and 

deep flow indices has been 
reported.

Victoria L, 
et al. [12] 2022

To evaluate the macular flow 
indices changes following 

caffeine intake.

A significant reduction in 
macular vessel density.

Tugan Y, 
et al. [13] 2022

Macular and peripapillary 
flow changes following 

caffeine intake.

A significant decrease in 
macular and peripapillary 

vessel density was 
observed.

Naim T, et 
al. [14] 2012

Retinal blood vessel diameter 
changes after caffeine 

consumption.

A significant retinal blood 
vessel vasoconstriction has 

been shown 1 hour after 
caffeine intake.

Takashi T, 
et al.[15] 2002

To investigate the effects of 
caffeine consumption on the 

retinal microcirculation

Caffeine may increase 
vessel resistance and 

decrease blood flow at the 
macula.

Table 1. Summary of previous studies about the acute effects of caffeine 
consumption on retinal microcirculation.
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