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Bilateral Occlusion of the Central Retinal Vein due to Excess of Factor
VIII Level
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Abstract

Introduction: Retinal vein occlusion (RVO) is an obstruction of the
retinal venous system, frequently linked to cardiovascular risk factors
in elderly; it remains rarer in young subjects, and requires a rigorous
etiological investigation. In this article we report the first case of bilateral
central retinal vein occlusion (CRVO) in a young patient related to excess
factor VIII levels.

Case Presentation: A 22-year-old woman presented with a complaint of
sudden and bilateral decreased visual acuity. The patient had no particular
pathological history. The best-corrected visual acuity was reduced to light
perception in both eyes. A complete fundus assessment including retinal
angiography showed bilateral occlusion of the central retinal vein with
areas of ischemia.

A complete assessment of thrombophilia was performed revealing an
isolated excess of the plasma factor VIII level at 226.4%, checked on a
second sample at 232%. The diagnosis of thrombophilia secondary to an
increase in factor VIII responsible for OCRV was retained, and the patient
was treated with panretinal photocoagulation in both eyes with specialized
treatment in the hematology department. For her clinical course, at the
visual level her state is stationary in light perception, and at the renal level,
she continues her hemodialysis sessions at the rate of 3 sessions per week.

Conclusion: An elevated factor VIII level is an independent risk of venous
thrombosis. Moreover, it is likely to influence the pathogenesis of central
venous occlusion of the retina. These patients should be carefully evaluated
to diagnose thrombophilia, including factor VIII, and initiate appropriate
management as soon as possible.
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Retinal vein occlusion (RVO) is an obstruction of the retinal venous depa]r)tlmem’ Ibn Rochd University Hospital,
system that may involve the central retinal vein or one of its branches [1]. Casablanca, Morocco.
It is the second common cause of retinal vascular disease after diabetic Citation: Bencharef H, Kouame H, Oukkache B.
retinopathy, which represents a major source of morbidity and can lead to Bilateral Occlusion of the Central Retinal Vein

due to Excess of Factor VIII Level. Archives of
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permanent visual impairment [2]. The visual loss is due to macular edema,
retinal ischemia, and ocular neovascularization [3].

RVOs are more common in the elderly [4] and are frequently linked . .
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retinal vascular disorders [6, 7]. Thrombophilias can be
heritable — such as factor V Leiden (FVL), the prothrombin
gene G20210A mutation (PGM) [8], deficiencies of the
natural anticoagulants protein C (PC), protein S (PS), or
antithrombin (AT), elevated factor VIII (FVIII) levels [9]
— or acquired, particularly the antiphospholipid syndrome-
lupus anticoagulant [10].

Elevated plasma levels of factor VIlIc are known to be
a significant, independent and dose-dependent risk factor
for venous thromboembolism (VTE) [11], and have been
reported in patients with RVO in several investigations [12-
14]. We report a case of bilateral occlusion of central retinal
vein (CRVO) in a young patient associated with an excess of
the plasma level of FVIIIL.

Observation

A 22-year-old woman with no specific pathological
history presented to the emergency room with sudden
bilateral blindness.

Her visual acuity was less than 1/20%, reduced to light
perception in both eyes. The fundus examination showed
papillary edema with dilated retinal veins and some flaming
hemorrhages suggesting occlusion of the central retinal vein.

A retinal angiography was performed showing bilateral
occlusion of the central retinal vein with areas of ischemia
(Figure 1).

Figure 1: Retinal angiography showing bilateral occlusion of the
central retinal vein with areas of ischemia.

Table 1: Complete assessment of thrombophilia.
123 % [70-140]
150 % [70-140 ]
116 % [70-140 ]

232 % (First sample) [70-140 %]
226, 4 % (Second sample)

Antithrombine

Protéine C

Protéine S

Factor VIl level
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Anti-phospholipid antibodies :

- 'Lupus'-Type Circulating
Anticoagulant

- Anti-cardiolipin

- Anti-beta2 glycoprotein1

Resistance to activated

Absence

0, 77 sec [0. 58-1.10]

protein C

Homocysteinemia 9 umol/l [3, 9-10, 7]
Factor V Leiden mutation Absence
Prothrombin gene G20210A Absence

mutation

Table 2: Studies that evaluated the prevalence of elevated Factor
VIII in RVO.

CASES CONTROLES

STUDIES | Number | Hight FVIIl: | Number| 190 | p yalye
(n) C (%) (n) FVIII: C
(%)

Faude et al | 62 CRVO
2004 [32] 53 107 19.7 0.0004
Glueck et
al 2005 [3] 44 RVO 10 40 0 0.041

Glueck

et al 2008 | 40 CRVO 30 80 5 0.0002
[34]
Glueck et 132
al 2012 20 (23/116) 105 7 (7/98) | 0.008
CRVO
[33]

Dixon <
2016 [35] 76 RVO 42 62 11 0.0001
Bucciarelli 11, 4,8
2017 [36] 313RVO 3*(28/248) 415 (20/415) 0.032

* Information not available for 65 patients.

A standard laboratory workup was performed including
a complete blood count with a normal platelet count at 230
G/L [150 — 450 G/L] and a routine hemostasis workup with
a normal Prothrombin time at 105% [70-140%], Activated
partial thromboplastin time at 28 seconds [23-33 sec] and
a normal fibrinogen level at 2.89 g / | [2-4 g/1]. Given the
bilaterality of the CRVO and the young age of the patient, a
complete assessment of the thrombophilia was carried out,
which was normal overall, except for the factor VIII level
which was high at 232%, checked on a second sampling at
226.4% [70-40%] (see Table 1).

Immunoassay for markers of autoimmune diseases and
vasculitis was free from abnormalities with absence of anti-
MBG antibodies (glomerular basement membrane) and
ANCA (Antineutrophil cytoplasmic antibodies) antibodies.
According to this clinical presentation and laboratory results
, the diagnosis of thrombophilia secondary to an increase in
factor VIII; responsible for OCRV, was retained, and the
patient was treated with panretinal laser photocoagulation
performed in both eyes. Her clinical course at the visual level
is stationary in light perception, and at the renal level, she
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continues her hemodialysis sessions at a rate of 3 sessions
per week. For thrombophilia, the patient was referred to a
hematologist to start anticoagulant therapy and for specialized
follow-up.

Discussion

The pathogenesis of RVO is not yet fully understood.
As a vein occlusion, it can be related to the Virchow triad:
hemodynamic changes (venous stasis), degenerative changes
inthe vascular wall and blood hypercoagulability [15]. Several
risk factors have been described for the development of this
disease [16-18]. Strong evidence from different studies shows
an increased risk of RVO in patients with arteriosclerosis [19,
20]. Over the past years, several groups have evaluated the
possible role of thrombophilia in RVO pathogenesis [21, 22].

The Leiden Thrombophilia study (LETS) was the first
to report an association between elevated plasma levels of
FVIII and veinous thrombosis [23]. Factor VIII is a plasma
glycoprotein which plays an essential role in the intrinsic
coagulation pathway as a cofactor of activated factor IX
(FIXa) and thus allows the activation of factor X [24].
Once activated by thrombin, activated factor VIII (FVIIla)
detaches from von Willebrand factor and forms a complex
with factor IXa, leading to a marked acceleration of factor X
activation [25].Then prothrombin is converted to thrombin,
which in turn converts soluble fibrinogen into insoluble
fibrin. Therefore, an elevated Factor VIII level stimulates
thrombin formation and increases platelet activation and
fibrin formation, a process which may contribute to the
development of occlusive thrombi [26, 27].

The association between high levels of factor VIII: C and
venous thrombosis has been confirmed by other studies which
have also shown that factor VIII is an independent risk factor
for thrombosis and that this relationship is a dose-dependent
phenomenon [9, 23, 28-30]. It has even been included as a
thrombophilia factor [31].

Our patient had a sudden visual loss due to bilateral
occlusion of the retinal vein, linked to a high level of factor
VIII level, as the only abnormality found in the screening of
thrombophilia. Different studies have incriminated the high
level of Factor VIII as a risk factor for the development of
CRVO (Table 2).

Faude et al [32] reported that 53% of 62 patients with
CRVO had an elevated factor VIII greater than 150%
(> 150 IU) compared to 19.7% of the healthy control group.
This difference in factor VIII: C activity between cases
and controls was very significant (p = 0.0004); suggesting
that high factor VIII activity is likely to influence the
pathogenesis of central retinal vein occlusion. In another
study [3], elevated levels of hereditary factor VIII were
more common in RVO patients (n = 44) than in controls
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(n= 40) (10% vs 0%). On a larger sample including 132
CRVO and 105 controls, Glueck et al [33] concluded that
CRVO cases were more likely than controls to have high
Factor VIII (OR 2.47, 95% CI: 1.31-7.9), and this has also
been reported by others [34, 35].

In a recent case-control study [36] involving 313 patients
with confirmed RVO and 415 healthy individuals, elevated
factor VIII (FVIII) levels were independently associated
with an increased risk of RVO. Lately in 2019, Chang et al
[37] published a case report of a patient who had a combined
occlusion of the central retinal vein and artery due to elevated
factor VIII levels, and suggested that these patients should be
carefully assessed to diagnose underlying factors, including
factor VIII, to initiate appropriate management as soon as
possible. Otherwise, in 1003 acute unilateral CRVO (41
ischemic // 62 non-ischemic), elevated levels of FVIII were
found as a risk factor for the ischemic form of CRVO (OR,
6.17; 95% CI, 2, 56-14, 82; p <0.001) [38] which is the
case in our patient. To our knowledge, this is the first case
describing « bilateral occulsion » of the central retinal vein
related to elevate Factor VIII in the literature. The dosage of
Factor VIII must be systematically included in the assessment
of thrombophilia, its increase is a known and proven cause
of venous or arterial thrombosis. It is necessary to think of
this etiology especially in front of the young age and the
negativity of the other parameters of the assessment of the
thrombophilia.

Conclusion

RVO is associated with multiple contributing factors,
including thrombophilia and cardiovascular risk factors.
Known as a risk factor for venous thrombosis, elevated level
of Factor VIII is also involved in the development of RVO.
The diagnosis of an underlying thrombophilia including
Factor VIII is important not only for the management of
the RVO but to prevent other potentially life-threatening
thrombotic events such as pulmonary embolism.
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