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ABSTRACT

Backgroud: Ocular involvement in haematological malignancy may profoundly affect the visual outcome of 
survivors, although little about this is known in our setting. Haematological malignancies include lymphoma, 
leukemia, and multiple myeloma. Ocular manifestations may be the initial diagnostic symptoms or the earliest 
identifiers for relapse or progression of haematological malignancies. Ocular involvement can result from direct 
malignant infiltration or indirect sequel of haematological cellular derangement. 
Objective: This study aims to determine the burden of ophthalmic manifestations, describe the manifestations 
and the factors associated with haematological malignancies among patients attending Muhimbili National 
Hospital (MNH) and Ocean Road Cancer Institute (ORCI) in Dar es Salaam.
Methods: Hospital-based cross-sectional study at MNH and ORCI from June 2021 to January 2022. Patients who 
met the inclusion criteria were recruited consecutively. Data analysis was done with SPSS version 23. 
Results: A total of 99 patients with haematological malignancies were recruited, 61.6% were males. The age 
range was 2 to 77 years with a mean age of 29 years. Two-thirds (61.6%) of the participants had ophthalmic 
manifestations. Posterior segment manifestations were the most common with roth spots (31.1%) and 
intraretinal haemorrhage (21.0%) as the most frequent presentations. Vision-threatening manifestations such 
as sub-hyaloid haemorrhage and optic nerve swelling were present in 6.7% and 11.1% of patients respectively. 
Direct infiltration was present in 15.15% of the patients. Low haemoglobin level was the statistically significant 
factor associated with ocular involvement among the study participants.
Conclusion: The prevalence of ophthalmic manifestations of haematological malignancies at MNH and ORCI 
was significantly high.  Roth spots and intraretinal haemorrhages were the most common manifestations. Direct 
malignant ocular infiltrations were present in a few patients. Patients with haemoglobin level of 8g/dl or less had 
four times increased odds of having ocular manifestations. A comprehensive ophthalmic exam needs to be done 
for all patients with haematological malignancies for early detection and intervention. 
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INTRODUCTION

Haematological malignancies are cancers that originate 
in the blood-forming tissues which are the bone marrow 
and lymphoid tissue. They account for 6.5% of all cancers 
globally, with 25% of the burden in sub-Saharan Africa1. 
Haematological malignancies account for 10% of the 
malignancies diagnosed in sub–Saharan Africa2. They 
are mainly classified into three types which are leukemia, 
lymphoma, and multiple myeloma3. Non-Hodgkin’s 
lymphoma is the most common haematological 
malignancy in western Tanzania and sub-Saharan 
Africa1,4. 

Ocular manifestations of haematological malignancies 
are features that occur in any part of the eye as a result of 
haematological malignancy and may be caused by direct 
malignant infiltration, or as a result of haematological 

cellular derangements. They may be the initial presenting 
symptoms of haematological malignancies or the first 
site for detection of disease relapse. The prognostic 
significance of ocular manifestation of haematological 
malignancy is important as it may signify involvement 
of the central nervous system5. The global prevalence of 
ocular manifestations among patients with haematological 
malignancies ranges from 6 to 90%, with majority of 
affected individuals in developing countries6,7. 

Different types of haematological malignancies may 
present with similar haematological derangements. It is 
postulated that in cases of acute myeloid leukemia and 
acute lymphoid leukemia, anaemia, thrombocytopenia, and 
leukocytosis may be the factors predicting the occurrence 
of ocular manifestations5,8. There is a paucity of information 
on the relationship between haematological malignancies 
and ocular manifestations in sub-Saharan Africa. 
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This study aimed to assess the proportion, 
clinical manifestations, and factors associated with 
haematological malignancies at Muhimbili National 
Hospital, Haematology and Ophthalmology Units and 
Ocean Road Cancer Institute in urban Tanzania. 

MATERIALS AND METHODS

Study design and setting:  This was a hospital-based 
cross-sectional study, conducted for a period of 7 months 
from June 2021 to January 2022 at two tertiary hospitals, 
Muhimbili National Hospital Haemato-oncology and 
Ophthalmology Units and Ocean Road Cancer Institute, 
Haemato-oncology Unit in Dar es Salaam, Tanzania.

Inclusion criteria:  A consecutive sampling technique was 
used to recruit participants with a confirmed diagnosis of 
haematological malignancy before initiation of treatment. 

Exclusion criteria: Patients with comorbidities such 
as HIV, diabetes mellitus, hypertension, and other 
malignancies were excluded as these diseases may 
have overlapping ophthalmic manifestations with 
haematological malignancies.  Patients with dense 
cataracts that may have precluded posterior segment 
examination were also excluded.

Sample size:  The minimum estimated sample size was 
98 and it was calculated using the sample size calculation 
formula for finite population. The study population size 
which was used for calculation was 154, obtained from 
the 2020 oncology registry and a proportion of ophthalmic 
manifestations of 77.7% from a study done in Nigeria in 
2010 with a marginal error of 5%9.  

Data collection procedure:  Data was collected using a 
researcher-administered questionnaire at the haemato-
oncology clinics and wards. For children aged 6 years 
and above, written assent was obtained in addition to 
informed consent from their parents. For children of less 
than 6 years of age, very sick adults and adult patients, 
informed written consent was obtained from their parents 
or guardians, caretakers and the patients respectively. 
Interviews were carried out by the principal investigator 
to obtain the patients’ demographic data. Information 
on the particular malignancy including haematological 
parameters, bone marrow aspiration cytology results, and 
biopsy results were obtained from the patients’ files. 

The ocular examination included a visual acuity 
assessment followed by ophthalmic examinations of the 
external and anterior segment which were performed 
using a torch and portable slit lamp biomicroscope. An 
indirect ophthalmoscopy examination was performed 
using an overhead indirect ophthalmoscope with a 20D 
lens after pupillary dilatation with 1% tropicamide 
eye drops. All data was collected and recorded using a 
pretested questionnaire. 

Data analysis:  Data was analyzed using the Statistical 
Package for Social Science (SPSS) version 23. 
Frequency distribution tables for demographic data, type 
of malignancy and type of ophthalmic manifestations 
were generated. The chi-squared test was used to assess 
the associations present, with a p-value of less than 
0.05 used as a maximum marginal error of statistically 
significant associations. Logistic regression analysis 
assessed the independent associated factors of ophthalmic 
manifestations.  

Ethical consideration:  Ethical approval was obtained from 
the Muhimbili University of Health and Allied Sciences, 
(MUHAS) institution review board. The permission to 
conduct the study was obtained from the Research and 
Publication Department of Muhimbili National Hospital 
and Ocean Road Cancer Institute. 

RESULTS

A total of 99 patients diagnosed with haematological 
malignancies were enrolled in the study.  Majority of the 
patients were males (61.6%), with a male to female ratio 
of 1.6:1. The majority (64.7%) of patients were adults 
with a median age of 29 years, (Table 1). 

Table 1:  Demographic characteristics of the study 
participants (N= 99)

Characteristic Frequency

No. (%)

Sex 

   Male 61 61.6

   Female 38 38.4

Age (years)

   0-17 35 35.4

  ≥18 64 64.7

  Median (Range) 29 (4, 77)

Level of education 

   Nonformal   6  6.1

   Pre-school   9  9.1

   Primary 33 33.3

   Secondary 20 20.2

   College 31 31.3

Occupation 

   Employed 32 32.2

   Self-employed 25 25.3

   No job 42 42.4
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Table 2: Clinical characteristics of the study participants 
(N=99)

Characteristic Frequency
No. (%)

Type of haematological 
malignancy
   ALL 26 26.3
   AML 34 34.3
   CML 12 12.1
   HL   2   2.0
   NHL 11 11.1
   MM/Plasmacytoma 14 14.1
Total WBC count(×109/L)
  ≤3 18 18.2
  4-11 31 31.3
  >11 50 50.5
Platelet level(×109/L)
  <150 67 67.7
  150-450 26 26.3
  >450   6   6.1
RBC(×1012/L)
  <4 73 73.7
  4-6 26 26.3
Haemoglobin level(g/dl)
  ≤8 66 66.7
  8.1-11 23 23.2
  >11 10 10.1

AML=Acute Myeloid Leukemia, ALL=Acute 
Lymphoblastic Leukemia, CML=Chronic Myeloid 
Leukemia, HL=Hodgkin Lymphoma. NHL=Non-
Hodgkin lymphoma. MM= Multiple Myeloma

Acute myeloid leukemia was the most common 
haematological malignancy (34.3%). Half (50.5%) of the 
patients had a leukocytosis (WBC count > than 11×109/L), 
two-thirds (67.7%) of patients had thrombocytopenia 
(platelet count <150 x109/L) and most of the patients 
(66.7%) had anaemia (haemoglobin level of less or equal to 
8g/dl), (Table 2). The proportion of ocular manifestations 

among patients with haematological malignancy at 
Muhimbili National Hospital and Ocean Road Cancer 
institute was 61.62% of the participant (Figure 1). 

Figure 1: Proportion of ophthalmic manifestations 
among patients with haematological malignancies at 
MNH and ORCI (N=99)
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Majority (75.90%) of the patients had normal 
presenting visual acuity of 6/18 or better in the better eye 
while 7% were blind with a visual acuity less than 3/60 
according to the WHO classification of vision (Figure 2).

Figure 2: Presenting visual acuity among patients with 
haematological malignancies  (N=99)
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Table 3: Ocular manifestations among patients with haematological malignancies (N=99)

Group Manifestations No. (%)
Ocular adnexa and anterior segment manifestations* Proptosis 10 10.10

Periorbital edema 14 14.10
Ptosis 5 5.10
Corneal ulcers 2 2.02
Subconjunctival haemorrhage 21 21.20
Chemosis 6 6.06
Cells/Flare 2 2.02
Pseudohypoyon 2 2.02
Hyphema 2 2.02
Iris nodule 1 1.01

Posterior segment*
Vitreous haemorrhage 4 4.04
Optic nerve swelling 11 11.11
Retinal infiltrates 15 15.15
Subhyaloid haemorrhage 8 8.08
Intraretinal haemorrhage 25 25.25
Subretinal haemorrhage 3 3.03
Roth spot 37 37.37
Retinal detachment 2 2.02
CRVO 3 3.03
Cotton wool 9 9.09
Optic atrophy 2 2.02

 *Multiple responses for the variable, percentage do not add to hundred
CRVO=Central Retinal Vascular Occlusion

Ocular adnexa and anterior segment manifestation were 
present in 28.28%, where subconjunctival haemorrhage 
and periorbital edema were the most common features. 
Posterior segment manifestations were the commonest, 
present in 56.57% of patients. The frequently seen 

manifestations were the roth spots followed by intraretinal 
haemorrhage. Primary haematological malignancy 
infiltrates including optic nerve involvement and retinal 
infiltrates were present in 9.2% and 12.6% respectively 
(Table 3).

Table 4: Distribution of ophthalmic manifestations among patients with haematological malignancies at MNH and 
ORCI by demographic and clinical characteristics (N=99)

Characteristic Ophthalmic manifestations P-value
Frequency 

Yes No  
Total No. (%) No. (%)  

Sex
   Male 61 (61.6) 38 (62.3) 23 (37.7) 0.86
   Female 38 (38.4) 23 (60.5) 15 (39.5)
Age (years)
  ≤17 (Paediatric) 35 (35.4) 19 (54.3) 16 (45.7) 0.267
  18+ (Adults) 64 (64.6) 42 (65.6) 22 (34.4)
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AML_CML
   Yes 46 (46.5) 34 (73.9) 12 (26.1) 0.019
   No 53 (53.5) 27 (50.9) 26 (49.1)
MM
   Yes 14 (14.1) 8 (57.1) 6 (42.7) 0.71
   No 85 (85.9) 53 (62.4) 32 (37.7)
NHL
   Yes 11 (11.1) 4 (36.4) 7 (63.6) 0.099*
   No 88 (88.9) 57 (64.8) 31 (35.2)
HL
   Yes 2 (2.0) 0 (0) 2 (100) 0.145*
   No 97 (98.0) 61 (62.9) 36 (37.1)
WBC (×109/L)
   ≤3 31 (31.3) 17 (54.8) 14 (45.2) 0.02
   4-11 18 (18.2) 7 (38.9) 11 (61.1)
   >11 50 (50.1) 37 (74.0) 13 (26.0)
PLT (×109/L)
   <150 67 (67.7) 45 (67.2) 22 (32.8) 0.186*
   150-450 26 (26.3) 12 (46.2) 14 (53.9)
   >450 6 (6.1) 4 (66.7) 2 (33.3)
RBC (×1012/L)
   <4 73 (73.7) 50 (68.5) 23 (31.5) 0.018
   4-6 26 (26.3) 11 (42.3) 15 (57.7)
HB (g/dl)
≤8 66 (66.7) 53 (80.3) 13 (19.7) <0.001*
8.1-11 23 (23.2) 5 (21.7) 18 (78.3)
>11 10 (10.1) 3 (30.0) 7 (70.0)

*p-value from Fisher’s exact test
AML=Acute Myeloid Leukemia, ALL=Acute Lymphoblastic Leukemia, CML=Chronic Myeloid Leukemia, 
HL=Hodgkin Lymphoma. NHL=Non-Hodgkin Lymphoma. MM= Multiple Myeloma

The proportion of ophthalmic manifestations among 
patients with haematological malignancies at MNH 
and ORCI was 61.62%. Manifestations were more 

common among males, patients with myeloid leukemia, 
leukocytosis and low haemoglobin levels. (Table 4).

Table 5: Logistic regression analysis to assess factors associated with ophthalmic manifestations in patients with 
haematological malignancies at MNH and ORCI (N=99) 

Characteristic Ophthalmic 
manifestations

Crude OR 
(95%CI)

P-value Adjusted OR 
(95% CI)

P-value

Total Yes 
Sex 
   Male 61 (61.6) 38 (62.3) 1.03 (0.74-1.42) 0.86 1.07 (0.80-1.42) 0.64
   Female 38 (38.4) 23 (60.5) Ref Ref 
Age (years)
  ≤17 (Paediatric) 35 (35.4) 19 (54.3) Ref Ref 
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  18+ (Adults) 64 (64.6) 42 (65.6) 1.21 (0.85-1.72) 0.29 1.02 (0.73-1.43) 0.91
Level of education 
   None/ Primary 20 (31.3) 15 (75.0) 1.39 (0.79-2.46) 0.25 -
   Secondary 13 (20.3) 7 (53.9) Ref 
   College 31 (48.4) 20 (64.5) 1.20 (0.68-2.12) 0.54 -
Occupation 
   Employed 32 (32.3) 22 (68.8) 1.25 (0.87-1.80) 0.22 -
   Self-employed 25 (25.3) 16 (64.0) 1.17 (0.78-1.75) 0.45
   No job 42 (42.4) 23 (54.8) Ref 
 Acute leukemia
   Yes 33 (33.3) 26 (78.8) 1.49 (1.11-1.98) 0.01 1.05 (0.76-1.44) 0.77
   No 66 (66.7) 35 (53.0) Ref Ref 
MM
   Yes 23 (23.2) 15 (65.2) 1.08 (0.76-1.53) 0.68
   No 76 (76.8) 46 (60.5) Ref -
NHL
   Yes 26 (26.3) 9 (34.6) Ref Ref 
   No 73 (73.7) 52 (71.2) 2.06 (1.19-3.57) 0.01 1.42 (0.81-2.50) 0.22
HL
   Yes 2 (2.0) 0 (0) IND
   No 97 (98.0) 61 (62.9)
WBC (×109/L)
   0-3 31 (31.3) 17 (54.8) 1.41 (0.73-2.74) 0.31 Ref 
   4-11 18 (18.2) 7 (38.9) Ref 1.47 (0.82-2.66) 0.20
   >11 50 (50.1) 37 (74.0) 1.90 (1.04-3.48) 0.04 1.19 (0.69-2.06) 0.54
PLT (×109/L)
   <150 67 (67.7) 45 (67.2) 1.46 (0.93-2.28) 0.10 1.05 (0.69-1.61) 0.81
   150-450 26 (26.3) 12 (46.2) Ref Ref 
   >450 6 (6.1) 4 (66.7) 1.44 (0.71-2.92) 0.31 1.72 (0.89-3.32) 0.11
RBC (×1012/L)
   <4 73 (73.7) 50 (68.5) 1.62 (1.01-2.61) 0.05 Ref 
   4-6 26 (26.3) 11 (42.3) Ref 1.22 (0.76-1.96) 0.41
HB (g/dl)
   ≤8 66 (66.7) 53 (80.3) 2.68 (1.03-6.98) 0.04 3.18 (1.08-9.36) 0.04
   8.1-11 23 (23.2) 5 (21.7) 0.72 (0.21-2.48) 0.61 0.84 (0.23-3.10) 0.80
   >11 10 (10.1) 3 (30.0) Ref Ref 

Note: All associations with p-value<0.20 in bivariate analysis plus age and sex were considered in multivariable analysis
 IND=Indeterminate;  AML=Acute Myeloid Leukemia; ALL=Acute Lymphoblastic Leukemia; CML=Chronic Myeloid 
Leukemia; HL=Hodgkin Lymphoma’ NHL=Non-Hodgkin Lymphoma; MM= Multiple Myeloma

In multivariate analysis, only haemoglobin level 
remained as an independent associated factor for the 
development of ophthalmological manifestation of 
haematological malignancy. Patients with haemoglobin 

levels of less than 8g/dl had 3.18 times increased odds 
(95%: 1.08-9.36) of having ophthalmic manifestation 
(Table 4).
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DISCUSSION

This study focused on the prevalence, clinical presentation, 
and factors associated with haematological malignancies 
at two tertiary hospitals in urban Tanzania. 

The prevalence of ocular manifestations of 
haematological malignancy in this study was high, 
relatively similar to the study done by Ilo et al in Nigeria10. 
The similarity to the findings of the Nigerian study may 
be accounted for by limited accessibility to haemato-
oncological centers in Africa where patients usually 
seek health care services when the stages of disease are 
advanced with infiltration of different structures and 
significant haematological derangement that leads to 
ocular manifestations. The prevalence in this study was 
significantly higher than that found in India11. This may be 
accounted for by the availability of better health services 
and good health-seeking routine which aid early diagnosis 
of the disease before having ocular manifestation. 

Visual impairment which is defined by visual acuity 
worse than 6/18 in the better eye according to WHO was 
present in nearly a quarter of the participants at (24.1%). 
This was higher than in a study carried out in India which 
found a (13.7%) prevalence11. This difference is because 
the Indian study included both newly diagnosed patients 
as well as patients who were already on treatment, 
unlike this study which included only newly diagnosed 
patients who had not started treatment. Treatment for 
the malignancies may cure some ocular manifestations 
leading to them not being identified during examination 
of the patients11. Vision threatening manifestations like 
optic nerve involvement, vitreous haemorrhage, retinal 
detachment and retinal vein occlusion were present in 
some participants in this study. 

The most frequent anterior segment manifestation was 
subconjunctival haemorrhage. These results were similar 
to the findings in the study done by Eze et al9 in Nigeria. 
The occurrence of subconjunctival haemorrhage may be 
attributed to low platelet count which causes coagulation 
dysfunction, hence leading into haemorrhage. Two-
thirds of the participants in this study had a platelet 
count of less than 150×109/L, which puts them at a high 
risk for subconjunctival haemorrhage. Subconjunctival 
haemorrhage poses a psychological concern to the 
patients and its presence calls for a thorough evaluation 
of the underlying condition.

Posterior segment manifestations occurred more 
frequently than anterior segment features, with roth 
spots and intraretinal haemorrhage as the most common 
findings. This is similar to the findings in the study done 
by Renu et al11 in India. The similarity may be due to the 
haematological cellular derangement in which damage of 
the blood vessels that leads into increased permeability and 
haemorrhages resulting into platelet aggregation causing 
roth spots. The presence of intraretinal haemorrhage 
may be sight-threatening depending on the location and 

severity. Follow-up is required as the observation of 
posterior segment manifestations may help in monitoring 
response to treatment because direct visualization of 
the malignant infiltration is possible during ocular 
examination.

Sight-threatening manifestations of retinal infiltrate 
and optic nerve involvement were present in a few of 
patients, (15.15%)12. This proportion was higher than that 
reported by Soman and Koshy in India13,14. The difference 
may be due to participants’ late presentation to the hospital 
with infiltration of ocular structures in the current study. 
However, the Indian study also included patients who 
were already on treatment whose infiltration may have 
resolved by the time of ocular assessment. Chorio-retinal 
and optic nerve malignant infiltrates are observed in the 
end-stage of the disease and when the central nervous 
system is involved hence predicting a poor prognosis12.15. 

Haemoglobin levels of less than or equal to 8g/dl 
were the statistically significant factors associated with 
the presence of ocular manifestations. This was similar to 
the findings in the studies by Soman and Renu in India, 
where a low haemoglobin level of less than (7.35g/dl) 
was significantly associated with the occurrence of ocular 
manifestations11,13. A low level of haemoglobin leads to 
retinal hypoxia resulting in vascular dilatation, edema 
and haemorrhages. Low platelet counts further worsens 
the anaemia due to poor coagulation and haemorrhage. 
Early blood transfusion may be paramount to altering the 
pathogenesis16.

Limitations

The study was limited by small sample size due to its 
relatively uncommon occurrence per year, a longer 
duration study needs to be done to get a bigger sample 
size. Being a hospital-based study may also limit 
generalization to the general population who have not 
come to the hospital. 

Conclusions and recommendations

The proportion of ocular manifestations of haematological 
malignancies at MNH and ORCI is significantly high. 
Posterior segment manifestations were more frequent 
than anterior segment manifestations with intraretinal 
haemorrhage and roth spots as the most common 
manifestations. Sight-threatening complications such 
as sub-hyaloid haemorrhage retinal detachment, optic 
nerve swelling and optic atrophy were present in some 
patients. Lower level of haemoglobin increases the 
odds of occurrence of ophthalmic manifestations of 
haematological malignancies. 

A comprehensive ophthalmic examination needs to 
be included in the evaluation protocol of patients with 
haematological malignancies for early detection and 
management of sight-threatening manifestations. More 
follow up studies need to be done to track the changes 
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with patients on treatment and to assess its association 
with patients’ survival.
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