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Case Report
Cocaine Abuse as an Immunological Trigger in a Case
Diagnosed with Eales Disease
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Abstract: Background: Eales disease is a clinical syndrome affecting the mid-peripheral retina with an

idiopathic occlusive vasculitis and possible subsequent retinal neovascularization. The disease can

develop into visually threatening complications. Case Presentation: We report the case of a 40-year-old

Caucasian male with a history of cocaine abuse who presented with blurred vision in the left eye (LE).

Fundus examination showed vitreous hemorrhages, peripheral sheathing of venous blood vessels,

areas of retinal neovascularization in the LE, and peripheral occlusive phlebitis in the right eye. The

full serologic panel was negative except for the heterozygous mutation of factor V Leiden. Clinical

and biochemical parameters suggested a diagnosis of Eales disease. Therapy with dexamethasone,

1 mg per kg per day, tapered down slowly over 4 months, and peripheral laser photocoagulation

allowed a regression of clinical signs and symptoms. Conclusion: This case shows an uncommon

presentation of Eales disease associated with cocaine abuse. Both cocaine abuse and a thrombophilic

ﬁf;e;:tfgsr pattern, as cofactors, might have sensitized the retinal microcirculation on the pathogenetic route to

this retinal pathology. Furthermore, in view of this hypothesis, a thorough ocular and general medical
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1. Introduction
Academic Editors: . . L. . . .
Eales disease is a clinical syndrome with four evolutionary stages: the first stage, also

known as the inflammatory stage, is characterized by perivasculitis affecting electively
the peripheral retina. The second stage, or the ischemic stage, shows peripheral retinal
Received: 19 December 2022 capillary non-perfusion alongside retinal vein vessel changes (sclerosis, irregularity of
Revised: 10 January 2023 vein caliber, and abnormal vascular anastomosis). In the third stage, the patient develops
Accepted: 13 January 2023 fibrovascular proliferation and vitreous hemorrhage. The last stage is characterized by
Published: 14 January 2023 a mixed tractional-rhegmatogenous retinal detachment, neovascularization of the iris,
neovascular glaucoma, complicated cataract, and optic atrophy [1,2]. The exposition to
Mycobacterium Tuberculosis has been suggested to play a pivotal role as the primary
etiology for this disease [3]. The treatment is based on oral corticosteroids and laser
photocoagulation in the early phases, and vitrectomy in more advanced stages [1,2].
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creativecommons.org/ licenses /by / A 40-year-old Caucasian male presented complaining of blurred vision and floaters in
40/). the left eye (LE) for the last two months. At presentation, the patient reported a 10-year
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history of chronic cocaine abuse and a family history of cerebral strokes at a young age (his
mother), and he was a heavy smoker (more than 20 cigarettes per day). The patient was
systemically healthy, and there was no apparent medical history contributing to the retinal
problem. The patient presented with best-corrected visual acuity (BCVA) of 20/20 in the
right eye (RE) and 20/30 in the left eye (LE). No evidence of iris neovascularization, cells,
or flare in the anterior chamber was noticed in both eyes (BE), whereas a fresh vitreous
hemorrhage was observed in the LE. The intraocular pressure was within the limit in BE
(16 mmHg in the RE and 14 mmHg in the LE).

The fundus examination showed signs of peripheral occlusive phlebitis in the BE
(Figure 1A1) and partial vitreous hemorrhage with areas of retinal neovascularization in
the LE (Figure 1B1). A wide-field fundus fluorescein angiography (FFA) showed delayed
venous filling, staining of inflamed peripheral vessel walls in BE, and areas of retinal
capillary nonperfusion with 360-degree peripheral ischemic areas in BE (Figure 1A2,B2).

Figure 1. In the right eye, fundus imaging (A1) shows peripheral periphlebitis, and wide field fundus
fluorescein angiography (A2) shows staining of peripheral vessels as well as areas of retinal capillary
nonperfusion with 360-degree peripheral ischemic areas. In the left eye, fundus imaging (B1) shows
vitreous hemorrhages as well as retinal neovascularization at the disk area, and in the peripheral
retina, wide field fundus fluorescein angiography (B2) shows areas of retinal capillary nonperfusion
with 360-degree peripheral ischemic areas as well as areas of leakage from retinal neovascularization.

Macular spectral optical coherence tomography was normal in BE. Among the required
tests, quantiFERON TB-gold, the venereal disease reference laboratory, and the Treponema
pallidum hemagglutination assay were negative, as were the autoantibodies (antinuclear
antibodies, extractable nuclear antigen antibodies, anti-neutrophil cytoplasmic antibodies,
and anti-cardiolipin antibodies). The CT scan was negative, and the ACE test was within
normal ranges. The clinical features were consistent with a diagnosis of Eales disease.

Given the family history of thrombotic phenomena, further examination, including
inherited disorders of coagulation, was obtained. This showed the presence of the het-
erozygous form of the factor V Leiden mutation, while the rest of the coagulation panel
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and homocysteine were normal. Therefore, therapy with oral dexamethasone (1 mg per kg
per day, to taper down slowly in 4 months) was administered. Peripheral laser photoco-
agulation of the ischemic areas in BE was performed, and an FFA was repeated 2 months
after laser treatment. (Figure 2) After a 10-month follow-up, the steroid treatment was
discontinued, and the BCVA was 20/20 in BE. The vitreous hemorrhage in the LE had
completely resolved, and no area of retinal neovascularization was detected at the FFA in
the BE. Written consent to publish the case was obtained from the patient.

Figure 2. Fundus fluorescein angiography showing regression of retinal neovascularization in the
left eye (upper right). Normal fundus appearance for the posterior pole in the right eye (upper left).
Peripheral laser scars in both eyes (lower left and right).

3. Discussion and Conclusions

Eales disease is presumed to be a consequence of an immunological reaction in re-
sponse to exogenous agents. Low levels of antioxidants such as glutathione, alteration of
the C3 complement cascade, and HLA arrays such as BS, DR1, and DR4 have been recently
reported to be associated with Eales disease [1], while the association with Mycobacterium
Tuberculosis is widely described [2].

In the context of vascular occlusive diseases, in which endothelial toxicity and throm-
bophilia are the main pathological events, the concurrent history of factor V Leiden muta-
tion and cocaine drug abuse, in our case, is noteworthy. In fact, we hypothesize that cocaine,
as an exogenous agent, might be the immunological trigger in a predisposed patient with
heterozygosis of the factor V Leiden mutation to develop Eales disease.

While the association between retinal vein occlusion and congenital thrombophilic
diseases such as anticardiolipin antibodies, hyperhomocysteinemia, and the factor V Leiden
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mutation is a widely recognized clinical entity [4], only one case of peripheral retinal
vasculitis associated with the heterozygosity factor V Leiden mutation was described [5].

In this regard, heterozygosity for the factor V Leiden mutation was associated with
a sevenfold augmented risk of thrombosis, while homozygosity was correlated with an
increased thrombotic risk up to 79 times in comparison with the healthy subjects.

Cocaine is well-known for its effects on the cardiovascular system, such as vasoconstric-
tion, endothelial vessel dysfunction, and hypertension, which may lead to a prothrombotic
state [6]. In addition, some authors have pointed out the retinal effects of cocaine abuse
on the hypoperfusion of the deep capillary plexus [7] and the bilateral enlargement of the
foveal avascular zone [8]. Moreover, the local adverse effects of cocaine include ischaemic
optic neuropathy, central retinal artery, and vein occlusions. Cocaine is oftentimes con-
taminated with talc or other diluting substances that may determine retinopathy from
contaminants. A recent report from Rahman et al. suggested that cocaine may be able
to induce severe vasospasm and hypertension that may ultimately lead to chorioretinal
ischemia [9].

Although Eales disease is a primary venous pathology and cocaine effects on the
venous vessels are poorly understood, in our case, the resulting hypoxia due to cocaine
abuse associated with the thrombophilic status could represent a predisposing condition
or “the straw that breaks the camel’s back” in the development of peripheral vascular
occlusive disease. In a similar case, Roohipourmoallai et al. reported the development of
vitreous hemorrhage in a cocaine user due to peripheral neovascularization and peripheral
avascular retina. The authors suggest that such a condition may have been determined by
the inhalation of talc particles in the context of talc retinopathy [10].

Furthermore, as with drugs such as cocaine, nicotine has been shown to activate the
reward circuits of the brain and increase levels of the chemical messenger dopamine, which
might reinforce, in such cases, rewarding behaviors [11].

In the present case, both oral corticosteroids and laser treatment were performed. Oral
dexamethasone has shown considerable efficacy in Eales disease, especially in the reduction
of the inflammatory component that characterized the acute stages. Biswas et al. reported
significantly better visual outcomes at the final follow-up compared to patients who did
not receive oral steroids [12]. Likewise, in the occlusive and neovascular stages of the
disease, peripheral laser photocoagulation has demonstrated better visual outcomes during
follow-up. Therefore, the available literature strongly suggests an aggressive treatment for
Eales disease to prevent the development of later stages [12,13].

Although this is a rare eventuality, in the present clinical case we could speculate that
both cocaine abuse and a thrombophilic pattern, as cofactors, might have sensitized the
retinal microcirculation on the pathogenetic route to Eales disease. Additionally, in view of
this hypothesis, a thorough ocular and general medical history that includes searching for
drug abuse and coagulation disorders is recommended for ophthalmologists dealing with
Eales disease. However, given the rarity of both the factor V Leiden mutation and Eales
disease, further investigations are needed to support our conclusions.
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Abbreviations

LE left eye

RE  righteye

BE  both eyes

FFA  fundus fluorescein angiography

References

1.  Raizada, K. Tripathy, K. Eales Disease. In StatPearls. Edn. Treasure Island (FL): StatPearls Publishing Copyright © 2022; StatPearls
Publishing LLC: Tampa, FL, USA, 2022.

2. Biswas,].; Sharma, T.; Gopal, L.; Madhavan, H.N.; Sulochana, K.N.; Ramakrishnan, S. Eales disease—An update. Surv. Ophthalmol.
2002, 47, 197-214. [CrossRef] [PubMed]

3.  Gupta, P; Biswas, J. Further evidence of the association of latent Mycobacterium tuberculosis in Eales’ disease. Int. Ophthalmol.
2021, 41, 901-906. [CrossRef] [PubMed]

4.  Kolar, P. Risk factors for central and branch retinal vein occlusion: A meta-analysis of published clinical data. ]. Ophthalmol. 2014,
2014, 724780. [CrossRef] [PubMed]

5. Eller, AW, Bontempo, F.A.; Faruki, H.; Hassett, A.C. Peripheral retinal neovascularization (Eales disease) associated with the
factor V Leiden mutation. Am. ]. Ophthalmol. 1998, 126, 146-149. [CrossRef] [PubMed]

6.  Havakuk, O.; Rezkalla, S.H.; Kloner, R.A. The Cardiovascular Effects of Cocaine. . Am. Coll Cardiol. 2017, 70, 101-113. [CrossRef]
[PubMed]

7. Carroll, WJ.; Maganti, N.; Gill, M.K. Hypoperfusion of the deep capillary plexus associated with acute on chronic cocaine use.
Am. ]. Ophthalmol. Case Rep. 2020, 18, 100684. [CrossRef] [PubMed]

8. Fortenbach, C.R.; Modjtahedi, B.S. Bilateral Enlargement of the Foveal Avascular Zone on Optical Coherence Tomography
Angiography Associated With Cocaine Use. JAMA Ophthalmol. 2020, 138, 708-710. [CrossRef] [PubMed]

9. Rahman, W.; Thomas, S.; Wiselka, M.; Bibby, K. Cocaine-induced chorioretinal infarction. Br. ]. Ophthalmol. 2008, 92, 150-151.
[CrossRef] [PubMed]

10. Roohipourmoallai, R.; Davoudi, S.; Hosseinian Benvidi, S.M.; Iyer, S.S.R. Peripheral Retinal Neovascularization in a Patient with
Sarcoidosis and Cocaine-Associated Autoimmunity. Case Rep. Ophthalmol. Med. 2021, 2021, 9923260. [CrossRef] [PubMed]

11. Pontieri, FE.; Tanda, G.; Orzi, E; Di Chiara, G. Effects of nicotine on the nucleus accumbens and similarity to those of addictive
drugs. Nature 1996, 382, 255-257. [CrossRef] [PubMed]

12. Biswas, ].K.R.R; Pal, B.; Gondhale, H.P.; Kharel Sitaula, R. Long-Term Outcomes of a Large Cohort of Patients with Eales” Disease.
Ocul. Immunol. Inflamm. 2018, 26, 870-876. [CrossRef] [PubMed]

13.  El-Asrar, A.M.; Al-Kharashi, S.A. Full panretinal photocoagulation and early vitrectomy improve prognosis of retinal vasculitis

associated with tuberculoprotein hypersensitivity (Eales” disease). Br. . Ophthalmol. 2002, 86, 1248-1251. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1016/S0039-6257(02)00288-6
http://www.ncbi.nlm.nih.gov/pubmed/12052408
http://doi.org/10.1007/s10792-020-01645-5
http://www.ncbi.nlm.nih.gov/pubmed/33200391
http://doi.org/10.1155/2014/724780
http://www.ncbi.nlm.nih.gov/pubmed/25009743
http://doi.org/10.1016/S0002-9394(98)00083-X
http://www.ncbi.nlm.nih.gov/pubmed/9683168
http://doi.org/10.1016/j.jacc.2017.05.014
http://www.ncbi.nlm.nih.gov/pubmed/28662796
http://doi.org/10.1016/j.ajoc.2020.100684
http://www.ncbi.nlm.nih.gov/pubmed/32280810
http://doi.org/10.1001/jamaophthalmol.2020.0919
http://www.ncbi.nlm.nih.gov/pubmed/32297913
http://doi.org/10.1136/bjo.2007.119248
http://www.ncbi.nlm.nih.gov/pubmed/18156385
http://doi.org/10.1155/2021/9923260
http://www.ncbi.nlm.nih.gov/pubmed/34158981
http://doi.org/10.1038/382255a0
http://www.ncbi.nlm.nih.gov/pubmed/8717040
http://doi.org/10.1080/09273948.2017.1298817
http://www.ncbi.nlm.nih.gov/pubmed/28448727
http://doi.org/10.1136/bjo.86.11.1248
http://www.ncbi.nlm.nih.gov/pubmed/12386081

	Introduction 
	Case Presentation 
	Discussion and Conclusions 
	References

