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Introduction 
Differentiation syndrome, a well-known complication of all-trans retinoic acid (ATRA) in patients 
with acute promyelocytic leukemia (APML), can very rarely have ophthalmic manifestations. 
Pseudotumor cerebri (PC) in the setting of differentiation syndrome (DS) in patients undergoing 
induction with all-trans retinoic acid has rarely been reported elsewhere. We herein report one 
such case. 
 
Case Presentation 
A 28-year-old, non-obese female diagnosed as acute promyelocytic leukemia underwent induction 
with all- trans retinoic acid and Idarubicin. On day 4 of the treatment, she developed high grade 
fever (104 – 105 F), dry cough, hypotension, tachycardia, and tinnitus. Chest X ray showed floppy 
shadows in bilateral lungs. On physical examination, bilateral lower limb edema was noted. She 
also experienced sudden weight gain of 5 kilogram in 48 hours. After careful exclusion of systemic 
infection, she was suspected as having DS. She also noticed a reduction in vision in right eye. On 
eye examination, her best-corrected visual acuity (VA) was 6/60 in the right eye (RE) and 6/6 in 
the left eye (LE). Fundus evaluation revealed bilateral disc edema with peripapillary hemorrhages 
along with slight tortuosity of vessels and a yellowish lesion over the fovea in RE. Suspecting DS, 
she was treated with injection dexamethasone 10 mg twice daily and all- trans retinoic acid was 
temporarily discontinued. Immediately after its discontinuation, her headache lessened and vision 
improved gradually. After 2 weeks, her VA was 6/12 in RE and 6/6 in LE which improved to 6/6 
in both eyes at 3 months. The patient was also receiving oral voriconazole for fungal prophylaxis 
and the potentiation effect of all- trans retinoic acid could thus be explained. 
 
Conclusion 
Pseudotumor cerebri associated with all-trans retinoic acid treatment in acute promyelocytic 
leukemia, even though frequently reported in pediatric patients, is rare in adults. Ophthalmological 
evaluation is mandatory in all these patients under all-trans retinoic acid therapy.  
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Introduction 
 
Acute promyelocytic leukaemia (APML) accounts for roughly 10% of de novo adult cases of acute 
myeloid leukaemia (AML-M3) and is characterized by leukemic blast cell morphology, 
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coagulopathy and the chromosomal translocation t(15:17).1 All-trans retinoic acid (ATRA), a 
derivative of vitamin A, is a major component of therapy in APML. When combined with 
anthracycline based chemotherapeutic agents, it yields a complete remission of over 90% in 
clinical trials involving APML.1-3 However, it has various side effects reported, including 
differentiation syndrome (DS) and pseudotumor cerebri (PC). 
PC in the setting of DS in patients undergoing induction with ATRA has not been reported 
elsewhere. We herein report one such case.  
 
Case Presentation  
A 28-year- old non-obese, married, lactating female patient presented with a month history of 
bluish patches over the forearm and thigh for which she sought treatment at a hospital.  Complete 
blood count   revealed pancytopenia. Peripheral blood smear showed 67% abnormal promyelocyte. 
She was diagnosed with high risk APML, which was later confirmed by morphologic, cytogenetic 
and molecular analysis of bone marrow.  
ATRA (45mg/m2 in two divided doses) and Idarubicin (12mg/kg for 3 days) were immediately 
started on the day of presentation.  Platelets were transfused daily to keep platelet count above 
50,000/ul. Fresh frozen plasma was transfused to keep the fibrinogen level more than 100 and to 
normalize prolonged prothrombin time and activated prothrombin time. On day 4 of starting the 
ATRA therapy, she developed high grade fever (104 – 105 F), cough, hypotension, tachycardia 
and tinnitus. On physical examination, bilateral lower limb edema was noted. She also experienced 
sudden weight gain of 5 kilogram in 48 hours. Chest X-ray revealed bilateral infiltration. 
Differentiation syndrome (DS) was diagnosed and she was treated with injection dexamethasone 
10 mg twice daily. She also noticed transient blurring of vision in the right eye from the same day.   
On eye examination, her best- corrected visual acuity (VA) was 6/60 in right eye (RE) and 6/6 in 
left eye (LE). Both pupils reacted sluggishly to direct and consensual light reflexes. There was no 
relative afferent pupillary defect. Fundus evaluation revealed bilateral disc edema with 
peripapillary hemorrhages along with slight tortuosity of vessels and a yellowish lesion over the 
fovea in RE suggestive of exudation which is shown in figure 1.  
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Figure 1: Fundus photographs at the time of presentation show bilateral disc edema with 
peripapillary hemorrhage in RE and yellowish lesion in right fovea.  
 
 Spontaneous venous pulsation of both optic nerve was absent. Color vision with the Ishihara test 
was normal in both eyes, contrast sensitivity was reduced in RE and normal in LE. Magnetic 
tomogrance radiography (MRI) head showed no abnormality. Lumbar puncture could not be 
performed because of a persistent low platelet count. Her other symptoms improved with 
dexamethasone. However, headache persisted. ATRA induced PC in the setting of DS was sought. 
As the patient was also on voriconazole and there are reports of triazole antifungals contributing 
to changes in ATRA concentration, ATRA was stopped and arsenic trioxide was started for the 
control of APML. Over a period of two days her headache subsided. Vision improved gradually 
and after 2 weeks, her VA was 6/12 in RE and 6/6 in LE. The disc edema and hemorrhages and 
yellowish lesion in the fovea had resolved, which is shown in Figure 2 and 3B respectively.  
 

 
Figure 2: Fundus photographs after 2 weeks of presentation showing resolution of disc edema, 
tortuosity of blood vessels and yellowish lesion at fovea.  
 
Spectral domain Optical Coherence Tomography (OCT) scan of the RE at initial eye examination 
showed hyper-reflective lesion in the outer retina with back- shadowing, which is shown in Figure 
3a, which resolved later after 2 weeks as shown in Figure 3B. 
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Figure 3: OCT scan of the RE at presentation and at 2 weeks following presentation. (A) OCT 
scan of Right eye showing hyper-reflective lesion in the outer retina over the fovea with back- 
shadowing suggestive of exudation. (B) OCT scan of the same eye which showed a resolved 
lesion. showing resolution of hyper-reflective lesion in the outer retina.  
 
Automated visual field done at 2 weeks showed blind spot enlargement in RE. At 3 months, her 
VA was 6/6 in both eyes. Color vision, contrast sensitivity and automated visual field were normal. 
The patient was given subsequent cycles of chemotherapy, but did not develop reduction in vision, 
even though she complained of a headache.  
 
Discussion 
In our patient, the visual impairment was coincident with the onset of systemic features of DS with 
rapid improvement after temporarily stopping ATRA. ATRA, in supra-physiologic doses, is highly 
efficacious in the treatment of APML. Among other reported side effects of ATRA, less 
commonly, it has been associated with complications such as DS and PC.4-9 The incidence of DS 
ranges between 2 and 48% after beginning induction therapy.9-12 
 
Differentiation syndrome 
DS, a syndrome typically predominated by unexplained fever and respiratory distress, represents 
a potentially life-threatening complication of differentiation therapy with reported mortality rates 
of between 1.0% and 1.4%.10-12 
Ocular manifestations are rarely reported in DS in patients receiving ATRA. In the literature, only 
three such cases are reported till date, which include chorioretinopathy with multifocal serous 
neurosensory retinal detachments, choroidal hyperpermeability and bilateral angle closure due to 
presumed anterior rotation of the iris-lens diaphragm secondary to choroidal thickening.13, 14 Our 
patient had bilateral disc edema along with superficial exudation in right eye. The ocular findings 
and the history was suggestive of PC in the setting of DS. 
 
Pseudotumor cerebri (PC) 
 
Likewise, Pseudotumor cerebri (PC) is a rare but peculiar complication of ATRA therapy, with a 
reported incidence of 3% in the largest international trials.3 PC associated with ATRA treatment 
in APML has been frequently reported in pediatric patients, usually within 2 weeks of initiation of 
treatment.15 It is rare in adults as compared to children because of a progressive age-related 
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reduction of RAR expression in the central nervous system.16 The median time to the diagnosis of 
PC after beginning of ATRA therapy is 14 days. (Range: 7 days to 10 months).17 
The pathogenesis of PC secondary to ATRA may be similar to Vitamin A toxicity. One hypothesis 
suggests that retinoids enhance the production of CSF, disrupt its circulation by altering the lipid 
constituents of choroid plexus and impair CSF absorption at the level of arachnoid villi or 
granulations.18 

 
Diagnosis of PC  
It is characterized by symptoms and signs of increased intracranial pressure, such as headache, 
diplopia, and blurring of vision, pulsatile intra- cranial noise.19 The diagnosis of PC based on 2013 
Modified Dandy criteria  includes : (1) presence of papilledema, (2) normal neurologic exam 
except for cranial nerve abnormalities, (3) normal neuroimaging without evidence of 
hydrocephalus, mass, or structural lesion, and no abnormal meningeal enhancement on MRI or 
contrast-enhanced computed tomography, (4) normal cerebral spinal fluid   (CSF) composition 
with elevated lumbar puncture opening pressure.  
 However, because of the clinical circumstances associated with APML and the frequent inability 
to perform a lumbar puncture safely in some of these patients, additional criteria was proposed so 
as to delineate those in whom PC was probable even though they did not meet the full 2013 
diagnostic criteria.20 Patients with “probable” PTC meet all but one of the diagnostic criteria. 
“Possible” cases are missing two of the criteria, and “unlikely” cases are those in which an alternate 
diagnosis was more likely than PTC or when only 0–1 criteria are present.20 

In our case, the patient met all the criteria of PC except for lumbar puncture, which was not done. 
So, she had “probable” pseudotumor cerebri. It is reported that 1.7 % of the patients receiving 
ATRA, either during induction or maintenance have “probable” PC.20 
ATRA is oxidized by the cytochrome P-450 system including isoforms CYP2C8, CYP2C9, and 
CYP3A4. Concomitant administration of drugs that inhibit or are metabolized by this system, most 
notably triazole antifungals, can lead to toxic ATRA concentrations.21 In our case too, the patient 
was receiving both ATRA and voriconazole, which could explain the potentiation of the side 
effects of ATRA. Use of oral acetazolamide has been suggested to prevent recurrence. 
To conclude, the ocular manifestation during DS may be under-appreciated as visual symptoms in 
these patients may be un-recognized or deprioritized due to concomitant organ dysfunction.13 

Hence, a multidisciplinary approach in patients with DS or those receiving differentiation therapy 
is recommended. 
 
Conclusion 
We herein report PC induced by ATRA in a 28 year old female, which is rare in this age group. 
To the best of our knowledge, this is the first case reported to have probable pseudotumor cerebri 
in the setting of differentiation syndrome while undergoing induction therapy with ATRA in a 
patient with APML. The potentiation effect of ATRA by concomitant use of triazole such as 
voriconazole is reinforced by our report. 
 
Abbreviations: 
ATRA: All- trans retinoic acid (ATRA) 
APML: Acute promyelocytic leukemia 
PC: Pseudotumor cerebri  
DS: Differentiation syndrome 
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VA: Visual acuity 
RE: Right eye 
LE: Left eye 
MRI: Magnetic tomogrance radiography 
OCT: Optical Coherence Tomography 
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