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Abstract
Chronic myeloid leukemia (CML) is a myeloproliferative neoplasm, classically described as tri-
phasic disease (chronic, accelerated, and blast). Despite the significant efforts made by differ-
ent groups to optimize treatment and outcome, there are still unmet needs and unanswered 
questions. Ophthalmologic manifestations are among the therapeutic challenges. The best 
available therapy for patients presenting with ophthalmologic manifestations is still unclear. 
Here we present two cases of CML (chronic phase) with ophthalmologic manifestations as 
initial presentation, trying to shed light on this important type of presentation and proposing 
recommendations for hematologists in view of the current literature.
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Introduction

In 2016, the WHO revised the classifications for hematopoietic and lymphoid tissue. With 
regards to myeloproliferative neoplasm, minimal changes were made (prefibrotic myelofi-
brosis was added as distinct entity and mastocytosis was removed from the list of myelopro-
liferative neoplasm), the chronic leukemias (chronic neutrophilic leukemia CSF3R mutation 
identified as oncogene and for chronic myeloid leukemia [CML] and chronic eosinophilic 
leukemia) remain unchanged in comparison to previous classifications (WHO 2008).
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CML is a myeloproliferative neoplasm that can present in different ways; it varies from 
incidental finding in routine complete blood count to symptomatic presentations such as 
splenomegaly.

Among the uncommon presentations of CML are ophthalmologic manifestations, which 
can vary from incidental finding during eye examination to blurred vision and partial/total 
loss of vision.

Case Presentation

Case 1
A 31-year-old Egyptian male, who was previously healthy apart from refractive error and 

wearing glasses, presented with a condition that started with a 1-month history of blurred 
vision in his right eye. He was referred to ophthalmology, and fundoscopy showed bilateral 
retinal hemorrhages (Fig. 1).

Hematology routine investigation showed a high white blood cell (WBC) count of more 
than 400 × 103/μL (normal range: 4–10 × 103/μL); he underwent peripheral smear, bone 
marrow was suggestive of CML, cytogenetics were abnormal (Philadelphia chromosome), 
and BCR ABL by PCR was positive (84%), which confirmed the diagnosis of CML (chronic 
phase). The patient received nilotinib (300 mg, oral, b.i.d.) as an upfront therapy after cyto-
reduction with hydroxyurea. His ophthalmologic follow-up after 2 years of treatment showed 
significant improvement (Fig. 2).

Fig. 1. Fundus photograph showing scattered intraretinal hemorrhages.
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Case 2
A 35-year-old male completed his treatment for tuberculosis 1 month prior to his 

admission. He developed sudden blurred vision followed by a transient loss of vision with no 
conjunctival bleeding. His ophthalmologic check revealed left-eye resolved disc edema and 
residual foveal mottling.

His complete blood count was 276.7 × 103/μL (normal range: 4–10 × 103/μL); peripheral 
smear and bone marrow were suggestive of CML, cytogenetics were abnormal (Philadelphia 
chromosome), and BCR ABL by PCR was positive (90%), which confirmed the diagnosis of 
CML. The patient started initially on hydroxyurea as cytoreduction followed by nilotinib (300 
mg, oral, b.i.d.) as an upfront therapy.

Discussion

Ophthalmic manifestations are uncommon presentations of CML with a paucity of liter-
ature, and little is known about it. How does it present? Do we need to do ophthalmic exami-
nation for each patient diagnosed with CML? Is there a cutoff for leukocytosis which can 
predict eye damage? Both hematologists and ophthalmologists should work together to 
achieve a better outcome and to decide about the best available therapy.

Ophthalmologic manifestations have a wide range of presentations and findings upon 
fundoscopy and eye examination. The optic nerve or retina might be affected. The patho-
logical complications on the eye could be reversible or irreversible. The irreversible could be 
urgent like retinal hemorrhage or non-urgent like cotton wool spots, infections, or proptosis.

Blurring of vision or blindness could be the first presentation of CML; in other scenarios, 
it could also be the first presentation of blast crisis. Patients with ophthalmic manifestation 
of CML have been reported to have a lower 5-year survival rate [1].

An increased level of WBC, such as 300,000, will present with a picture of hyperviscosity. 
Fundoscopy of these patients might reveal papilledema, venous obstruction, and hemor-
rhages [2].

Features of leukemic retinopathy include yellowish-white masses of variable size, 
multiple pre-retinal and intraretinal hemorrhages, cotton wool spots, perivascular sheathing, 
and neovascularization. Roth’s spot hemorrhages may represent small areas of retinal 
leukemic infiltration. Leukemic retinopathy is more common in the acute leukemias and is 
usually a poor prognostic indicator.

Fig. 2. Normal fundus (bilaterally) after treatment.
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Peripheral retinal changes, such as neovascularization reminiscent of “sea fans” or microan-
eurysm resulting from peripheral non-perfusion, tend to occur in patients with chronic disease.

Leukemic infiltrates most often affect the choroid; however, these are difficult to detect 
clinically and may present with a serious or exudative retinal detachment. Additionally, pallor 
and swelling of the optic nerve may indicate optic nerve infiltration and require immediate 
referral for imaging studies.

As we can see our two cases presented with blurring of vision, and one of them was found 
to have hemorrhage and the other disc edema.

Leukocytosis can lead to hyperviscosity and  ophthalmic manifestations; however, there 
is no cutoff number (leukocyte count) that can predict this. There is no consensus on how to 
treat these patients, but most of them are treated with both surgery and medication (cytore-
duction with or without TKI). Leukemic infiltration of the eye is best treated with systemic 
chemotherapy appropriate for the type and stage of the leukemia. Adjunct radiation may be 
applied to lesions of the optic nerve or orbit. Of note, the various chemotherapeutic agents 
used to treat leukemia may cause ocular toxicity such as cataract development, cranial nerve 
palsies, optic atrophy, and intraocular inflammation [3–13]. 

We believe that early intervention by medication cannot only save the patient’s eye but 
might also prevent the patient from undergoing surgery, as we can see in both our patients 
who improved with medications only.

Conclusion

Ophthalmic manifestation can be the first presentation of CML which can lead to irre-
versible damage; it is associated with a high WBC level on presentation.

We recommend baseline fundoscopy and eye examination by an ophthalmologist for all 
newly diagnosed CML.
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