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Transient severe non-proliferative retinopathy
in an adolescent with type 1 diabetes and

chronic myeloid leukemia
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The onset of diabetic retinopathy correlates with the long-term quality of
glycemic control. A 17-yr-old adolescent with type 1 diabetes presented
unexpectedly with acute non-proliferative retinopathy despite good glycemic
control. Two months later chronic myeloid leukemia (CML) was diagnosed.
Chemotherapy was initiated and within a few weeks the patient was in full
remission concerning leukemia. Retinopathy completely resolved within 8
months. The patient was in good metabolic control throughout the course. To
our knowledge, this is the first report of CML-triggered retinopathy in a
well-controlled diabetic adolescent. In case of unexpected retinopathy in
patients with type 1 diabetes, other potential causes of retinopathy should be
considered.
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Retinopathy is a common microvascular complication
in type 1 diabetes (1). Longstanding poor metabolic
control with high levels of glycated hemoglobin Alc
(HbAlc) has been identified as a critical risk factor
for the development and progression of diabetic
retinopathy (2). Other well-known risk factors
are diabetes duration, smoking, hypertension, and

dyslipoproteinemia (3). Age at onset of diabetes also
significantly modifies the long-term risk of retinopathy
(4, 5). Progression of diabetic retinopathy may also
be influenced by hematological disorders (6, 7). We
present an adolescent with well-controlled type 1
diabetes who developed retinopathy most probably
triggered by chronic myeloid leukemia (CML).
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Case report

Severe non-proliferative diabetic retinopathy was
unexpectedly detected in a 17-yr-old adolescent
with type 1 diabetes despite good glycemic control.
His HbAlc at that time was 6.9% (normal value
<6%; Bayer DCA 2000®, Bayer AG, Leverkusen,
Germany). Visual acuity was slightly reduced (0.8 in
both eyes) compared to previous examinations (1.0
in both eyes). However, he reported no subjective
symptoms of sight impairment. The findings were
confirmed by fluorescein angiography revealing severe
non-proliferative ‘diabetic’ retinopathy with bilateral
macular edema, retinal hemorrhages, and venous
dilation (Fig. 1). Previous annual ophthalmologic
assessments including retinal examination through
dilated pupils had not revealed any sign of retinopathy.
However, old chorioretinic scars were present in the
left eye as a probable sequela of in utero exposure to
toxoplasmosis. Renal failure (creatinine 84 pmol/L,
normal value 65-120 umol/L) including microal-
buminuria (4.5 pug/mg creatinine, normal value <30
ug/mg creatinine) and possible causes of retinopathy
such as hypertension, smoking, and coagulopathies
were excluded. A white blood cell count was not
determined at the time of retinopathy detection.

Type 1 diabetes had been diagnosed at the age of 9 yr.
He was initially treated by a residential diabetologist
for 4 yr. His average HbAlc level during that time
was 8.9%. At the age of 13 yr he was referred to our
specialized center for diabetic children and adolescents.
Metabolic control improved as expressed by an average
HbAlc value of 7.7% from age 13 to 17. During the
year before the appearance of retinopathy his average
HbAlc value was 7.3%.

Two months after the diagnosis of assumed diabetic
retinopathy CML was detected when the patient
presented with acute onset of myalgia. Hematological
parameters were as follows: hemoglobin 13.2 g/L,
hematocrite 39.5%, platelet count 222 g/L, and white
blood cell count 116 g/L; 89% blasts present in the
bone marrow were Philadelphia chromosome positive.
Chemotherapy with hydroxycarbamide (Litalir®) and
imatinib (Gleevec®) was initiated and the patient was
in remission concerning CML within a few weeks.
During treatment, metabolic control remained good
(average HbAlc value of 7.4% for the 9 months of
follow-up). Retinopathy resolved completely within
8 months after the diagnosis of leukemia, as was
apparent in fundoscopy and proven by fluorescein
angiography (Fig. 1).

Discussion

The overall prevalence of diabetic retinopathy among
children and adolescents with type 1 diabetes ranges
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Fig. 1. Macular edema and retinal hemorrhages at the time of
diagnosis. Photographs of fundus and fluorescein angiographies are
shown before (A) and eight months after start (B) of CML-therapy.
Macular edema (asterisk) involving the fovea, bleedings throughout
the retina (small arrows) and venous dilation (dotted arrows) were
observed in both eyes at the time of diagnosis (A). Eight months later
these changes have completely resolved. Persistent old chorioretinic
scars are depicted in the left eye (large arrow).

from 10 to 42% (8—11). Its risk may be calculated
according to the Berlin Retinopathy Study. The
latter revealed an individual median expectation of
retinopathy after more than 25 yr of diabetes for
patients with an average HbAlc < 8% and after more
than 16.2 yr for patients with an average HbAlc 8—9%
(12). According to this model, the 9 yr duration of
diabetes in our patient with an overall average HbAlc
value of 8.3% in the absence of other risk factors such
as smoking, hypertension, and dyslipoproteinemia can
hardly explain a retinopathy of such severity.

Furthermore, the occurrence of retinopathy in our
patient was unexpected because of excellent metabolic
control during the preceding 3 yr (mean value of
HbAlc 7.4%) and all previous annual ophthalmologic
examinations had revealed no sign of retinal alteration,
except the known congenital chorioretinic scars.
Because HbAIc values were determined every 3
months, missed short-time deterioration of metabolic
control was unlikely.

Although leukemia was shown to be responsible for
rapid progression of a pre-existing diabetic retinopa-
thy, there has been no evidence in the literature that
leukemia per se can cause onset of diabetic retinopathy
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in a well-controlled type 1 diabetic patient. Given the
temporal coincidence of onset as well as resolution
of the retinopathy with the diagnosis and the clinical
course of CML, it appears likely that retinopathy
was triggered only by the latter in our patient. A
‘fundus leukemicus’ consisting of unspecific ocular
manifestations similar to those of non-proliferative
diabetic retinopathy can appear as the first sign of
CML in the absence of severe symptoms of systemic
hematologic disease and was reported in 50% of
patients with acute and CML (13, 14). Since leukemic
retinopathy is rarely associated with ocular symptoms
and since it is observed more commonly in adults
than in children and in acute than in chronic forms
of leukemia, little is known about its prevalence in
adolescents with CML (15, 16).

The prompt resolution of the retinopathy supports
the concept that the CML played a major role in
the onset of the eye problem. A direct influence
on endothelial cells of the antiproliferative drug
imatinib (Gleevec®) via the inhibition of vascular
endothelial growth factor secretion is possible (17).
Besides diabetes and leukemia the differential diagnosis
of retinopathy with retinal hemorrhages and venous
dilation includes central retinal vein occlusion and
hypertension. However, our patient did not suffer from
hypertension and fluorescein angiography showed no
evidence for venous occlusion.

In conclusion, in children and adolescents with
well-controlled type 1 diabetes and unexpected
retinopathy, diabetes should not be considered as the
only possible cause of the eye disease and the presence
of other causes such as hemato-oncological disorders
should be sought.

References

1. GRAUSLUND J, GREEN A, SioLIE AK. Prevalence and
25 year incidence of proliferative retinopathy among
Danish type 1 diabetic patients. Diabetologia 2009: 52:
1829-1835.

2. DCCT Research Group. The relationship of glycemic
exposure (HbAlc) to the risk of development and
progression of retinopathy in the diabetes control and
complications trial. Diabetes 1995: 44: 968—-983.

3. HamMmes HP, KerNER W, Horer S, KorDONOURI O,
Rae K, HorL RW. Diabetic retinopathy in type
1 diabetes-a contemporary analysis of 8,784 patients.
Diabetologia 2011: 54: 1977-1984.

4. HietaLa K, HarjutsaLo V, ForsBLoM C, SUMMANEN
P, Groop PH. Age at onset and the risk of proliferative

Pediatric Diabetes 2012

10.

11.

13.

14.

15.

16.

17.

Retinopathy in a boy with TIDM and CML

retinopathy in type 1 diabetes. Diabetes Care 2010: 33:
1315-1319.

. SvinssoN M, ErikssoN JW, DanrLQuisT G. Early

glycemic control, age at onset, and development of
microvascular complications in childhood-onset type 1
diabetes: a population-based study in northern Sweden.
Diabetes Care 2004: 27: 955-962.

MELBERG NS, GRAND MG, Rup D. The impact of acute
lymphocytic leukemia on diabetic retinopathy. J Pediatr
Hematol Oncol 1995: 17: 81-84.

. Raynor MK, Crovir A, Lurr AJ. Leukaemia

manifesting as uncontrollable proliferative retinopathy
in a diabetic. Eye (Lond) 2000: 14(Pt 3A): 400—401.

. FalrRcHiLD JM, HiING SJ, DoNAGHUE KC et al.

Prevalence and risk factors for retinopathy in
adolescents with type 1 diabetes. Med J Aust 1994:
160: 757-762.

FaLck AA, KaarR ML, LAATIKAINEN LT. Prevalence
and risk factors of retinopathy in children with diabetes.
A population-based study on Finnish children. Acta
Ophthalmol (Copenh) 1993: 71: 801-809.

KERNELL A, DEDORSSON I, JOHANSSON B et al. Prevalence
of diabetic retinopathy in children and adolescents
with IDDM. A population-based multicentre study.
Diabetologia 1997: 40: 307-310.

KLEIN R, KLEIN BE, Moss SE, Davis MD, DEMETs DL.
Retinopathy in young-onset diabetic patients. Diabetes
Care 1985: 8: 311-315.

. DANNE T, WEBER B, HARTMANN R, ENDERS I, BURGER

W, HovenNer G. Long-term glycemic control has a
nonlinear association to the frequency of background
retinopathy in adolescents with diabetes. Follow-up of
the Berlin Retinopathy Study. Diabetes Care 1994: 17:
1390-1396.

Hoeraur H, Bopp S, LaQua H. Proliferative retinopathy
in chronic myeloid leukemia. Klin Monbl Augenheilkd
1994: 205: 226-230.

CHANKIEWITZ E, ScHoLz GA, SPRIEWALD BM,
MACKENSEN A, BERGUA A. Fundus leucaemicus as first
manifestation of chronic myeloid leukemia. Diagnosis
and monitoring with OCT under treatment with
imatinib and interferon-alpha. Ophthalmologe 2010:
107: 359-362.

MANDAVA N, Costakos D, BARTLETT HM. Chronic
myelogenous leukemia manifested as bilateral prolifera-
tive retinopathy. Arch Ophthalmol 2005: 123: 576-577.
REDDY SC, JACkSON N, MENON BS. Ocular involvement
in leukemia—a study of 288 cases. Ophthalmologica
2003: 217: 441-445.

ZueNG F, L1 H, LianG K, Du Y, Guo D, HuaNG
S. Imatinib has the potential to exert its antileukemia
effects by down-regulating hERG1 K(+) channels in
chronic myelogenous leukemia. Med Oncol 2011 [Epub
ahead of print].



