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ABSTRACT
BACKGROUND
Haemolytic anaemia is a well-recognised clinical problem. This study looks into the clinical profile of haemolytic anaemia and
also attempts to find out the common underlying causative disease. It also tries to group the patients according to the clinical
manifestations and underlying causes.
MATERIALS AND METHODS
This is a hospital-based observational study conducted in a tertiary care centre in Northern Kerala. Forty-four adult patients
with clinical manifestations and laboratory evidence of haemolytic anaemia were identified and studied for a period of one
year.
RESULTS
Maximum number of cases were seen in the age group of 20-40 years. The overall male-female ratio was 1.1:1. The most
common presenting symptoms were features of anaemia like breathlessness, easy fatigability, headache and tiredness. Family
history of anaemia was present in 34.1%. The most common signs observed were pallor and jaundice. The most common
causes were autoimmune haemolytic anaemia and sickle cell anaemia.
CONCLUSION
Haemolytic anaemia mostly affects individuals in their 3rd and 4th decade. There is no significant difference in gender distribution
of haemolytic anaemia. Haemolytic anaemia most commonly presents with symptoms of anaemia and jaundice. Commonest
causes of haemolytic anaemia are autoimmune haemolytic anaemia and sickle cell anaemia.
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INTRODUCTION: Haemolytic anaemia is a well-recognised
clinical problem. The term haemolytic anaemia is limited to
conditions in which the rate of red cell destruction is
accelerated and the ability of bone marrow to respond to the
stimulus of anaemia is unimpaired.1 Galen in the second
century AD was the first to describe haemolytic anaemia (In
a case of viper bite). Since then, there have been clear
descriptions of haemolytic anaemias due to various causes
like
paroxysmal
cold
haemoglobinuria,
March
haemoglobinuria, paroxysmal nocturnal haemoglobinuria,
hereditary spherocytosis, etc. The latest developments in
the field is credited in large part to the growth in
understanding of the metabolism of the red cell, the
structure and function of its membrane, the abnormalities
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resulting from alterations in the haemoglobin molecule and
also advances in the various serologic techniques.2
Haemolytic anaemia has been classified in various ways,
none of which is entirely satisfactory. On clinical grounds,
they can be divided into acute and chronic forms.
Of somewhat greater utility is a classification based on
the site of haemolysis into “Intravascular” and
“Extravascular.”3 Excessive destruction of erythrocytes may
occur either because of an intrinsic defect in the red cell itself
or because of extrinsic agents on normally formed cells. Most
intrinsic defects are inherited and extrinsic ones are acquired
with certain exceptions.4 Haemolytic disease, while
dramatic, is among the least common forms of anaemia.
They present in different ways. Some appear suddenly as an
acute, self-limited episode of intravascular or extravascular
haemolysis, a presentation pattern often seen in patients
with autoimmune haemolysis. Patients with inherited
disorders of haemoglobin molecule or red cell membrane
generally have a lifelong clinical history typical of the disease
process. Those with chronic haemolytic disease such as
hereditary spherocytosis may actually present not with
anaemia, but with a complication stemming from the
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prolonged increase in red cell destruction such as aplastic
crisis, symptomatic bilirubin gall stones or splenomegaly.5
The differential diagnosis of an acute or chronic haemolytic
event requires the careful integration of family history,
pattern of clinical presentation and a number of specific
laboratory tests. This study looks into the clinical profile of
haemolytic anaemia and also attempts to find out the
common underlying causative disease in our setup. It also
tries to group the patients according to the clinical
manifestations and underlying causes.
MATERIALS AND METHODS: This is a hospital-based
observational study conducted in a tertiary care centre in
Northern Kerala. Forty-four adult patients with clinical
manifestations and laboratory evidence of haemolytic
anaemia were identified and studied for a period of one year.
Haemoglobin concentration of 14 gm/dL and 12 gm/dL for
males and females respectively were considered as lower
limits of normal at sea level for making a diagnosis of
anaemia. A reticulocyte production index of >2.5 was
considered as evidence of haemolysis. Patients in the age
<12 years, anaemia due to other causes like haemorrhage,
ineffective erythropoiesis and hypoproliferation and the
patients in whom there is insufficient evidence to warrant a
diagnosis of haemolytic anaemia were excluded from the
study. In all the study subjects, a complete workup was done
including a detailed clinical history, thorough physical
examination and laboratory evaluation. Complete
haemogram, stool analysis, reticulocyte count, renal
function tests, peripheral smear, serum electrolytes, liver
function tests, blood sugar, urinalysis and ECG were done in
all the samples. Bone marrow study, Coombs test, osmotic
fragility test, peripheral smear for malarial parasite and
sickling test were done in selected cases. Chest
roentgenography, test for rheumatoid factor, ultrasound
scan of abdomen, test for viral hepatitis, endoscopic study,
HIV serology, lymph node biopsy, haemoglobin
electrophoresis, echocardiogram, serum haptoglobin, VDRL
test, Ham’s test, test for antinuclear antibody, test for AntidsDNA were required in highly selected cases.
RESULTS: The age of samples are shown in Table 1.
Maximum number of cases were seen in the age group of
20-40 years (63.64%). The gender wise distribution of
patients is shown in Figure 1. There was a slight male
predominance in these patients. The overall male-female
ratio was 1.1:1. All patients belonged to the lower
socioeconomic strata. The time of presentation was not
related to the season of the year. The regional distribution
of the patients with haemolytic anaemia is shown in Table
2. Regional distribution of cases is presented in Figure 2.
Maximum number of cases were from Calicut district
(29.55%) followed by Wayanad District (27.27%). Most of
the cases who were under the study were students as shown
in Figure 3. 38.63% of patients with haemolytic anaemia
were from indigenous tribal population. Nontribal individuals
comprised 61.36% as shown in Figure 4. The most common
presenting symptoms were features of anaemia (Table 3).
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They had breathlessness, easy fatigability, headache and
tiredness.
Twenty eight cases (63.63%) presented with jaundice
along with anaemia. Arthralgia was present in twelve cases
(27.27%). Alopecia was found in ten patients (22.72%). Pica
which is usually a symptom of iron deficiency anemia6 was
present in eight patients (18.18%). Three cases were
diagnosed as having haemolytic anaemia following snake
bite.7 In the past history, 50% of patients with haemolytic
anaemia had history of blood transfusions. Past history of
jaundice was found in 40.91% patients and history of gall
stones8 in 15.91% of patients. 25% of patients gave past
history suggestive of haemolytic crisis. Considering the
family history of patients, it was found that family history of
anaemia was present in 34.1% (Figure 5). About 54.54% of
patients with haemolytic anaemia were found to have
normal BMI (>19-24.9).
The common signs observed in the patients under study
are as shown in Table 4. Mean systolic blood pressure of the
patients was found to be 120.72 (2 SD = 35.14) and mean
diastolic blood pressure 76.22 (2 SD = 23.24). Six patients
(13.63%) had only hepatomegaly and ten patients (27.72%)
were having splenomegaly9 alone. Seven patients (15.91%)
were found to have both hepatomegaly and splenomegaly.
Massive splenomegaly was noted in two patients (4.55%).
47.72% patients didn’t have neither hepatomegaly nor
splenomegaly (Figure. 6). Thirteen patients (29.55%) had
features of congestive heart failure10,11,12 at the time of
presentation. Seventeen patients (38.63%) had an ejection
systolic murmur at pulmonary area10,11,12 and venous hum
was found in 10 patients (22.73%). Fundal haemorrhage13
was noted in four patients (9.1%). Thirty three patients
(75%) had normal fundus.
On investigation, mean haemoglobin was found to be
6.43 (2 SD = 4.74). Mean MCV was 88.7 (2 SD = 27.58).
Twenty one patients (47.72%) were found to have ESR
>100. On calculating Reticulocyte Production Index (RPI)
from reticulocyte count, it was observed that thirty seven
patients (84.1%) had RPI <2.5 and only seven patients
(15.91%) had RPI >2.5. All patients who had jaundice were
noted to have elevated unconjugated bilirubin and there was
no abnormality in other liver function tests. The levels of
Serum Glutamate Oxalate Transaminase (SGOT), Serum
Glutamate Pyruvate Transaminase (SGPT) and Serum
Alkaline Phosphatase (ALP) were within normal limits. On
examination of peripheral smear, all patients had evidence
of haemolysis. Out of which six patients (13.63%) had
sickling crisis in their peripheral smear. Blood urea and
serum creatinine were elevated in 7 patients (15.91%).
Proteinuria was noted in sixteen patients (36.36%).
Electrocardiogram14 of five patients (11.36%) showed
ischaemic changes. Cardiomegaly11 was noted in chest x-ray
of two patients and there was evidence of right lower lobe
consolidation in another two patients. Bone marrow
aspiration study was done in twenty one patients (47.73%)
out of which fifteen patients showed erythroid hyperplasia,
rest were normal study. Sickling test was positive in nineteen
patients of which sixteen cases turned out to be sickle cell
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anaemia and three patients were diagnosed as having sickle
thalassemia.
Direct Coombs test6 was positive in all sixteen patients
with autoimmune haemolytic anaemia. In five patients,
osmotic fragility15 was positive out of which three were
diagnosed as having hereditary spherocytosis16 (Figure. 7).
Antinuclear antibody test was positive in 16 patients
(36.36%), out of which 10 patients had anti-double stranded
DNA test also positive. These patients also had features of
SLE.6 Rheumatoid factor was normal in all patients. Sixteen
patients (36.36%) were found to have autoimmune
haemolytic anaemia out of which six female patients were
having features of SLE with ANA positivity, but anti-dsDNA
was negative in them. So, they were diagnosed as probably
early SLE. Eight patients were having anti-dsDNA also
positive, so they were diagnosed as having SLE. Two males
with SLE had haemolytic anaemia in our study group. Among
patients
with
SLE,
two
female
patients
had
thrombocytopenia and leucopenia in addition to the
haemolytic anaemia (Evans syndrome).17,18
Two other female patients with SLE were also having
renal involvement6 at the time of diagnosis. All the patients
were put on steroids with which their haemolytic anaemia
improved within a few weeks’ time. Two patients with SLE
were pregnant19,20 at the time of diagnosis of haemolytic
anaemia. No other causes of autoimmune haemolytic
anaemia were found in patients under study. Sixteen
patients (36.36%) had sickle cell anaemia. Among these, 2
male patients were having simple sickle cell anaemia with no
other complications. Four patients including a female had
associated haemolytic crisis21 along with sickle cell anaemia.
Ten patients with sickle cell anaemia had features of vasoocclusive crisis precipitated by various causes. Among this,
two were females. One of this females in whom haemolytic
crisis was precipitated by puerperal sepsis expired in spite of
the treatment. All other seven patients were males out of
which one patient had associated alcoholic liver disease and
right lower lobe consolidation and expired in spite of the best
treatment. Another male patient had features of cortical
venous thrombosis.22 In one of the male patients, sickle cell
crisis was precipitated by typhoid fever (Table 5).
Among patients with sickle cell anaemia, thirteen
patients (81.25%) were from tribal population. Seven
patients with sickle cell anaemia had history of
consanguinity. Splenomegaly9,23 was noted in four patients
(25%) with sickle cell anaemia. All patients with
splenomegaly were of less than twenty years of age.
Maximum incidence of sickle cell anaemia was found in 2040 year age group (60.5%).24 Two patients (4.55%) were
diagnosed as having thalassemia major.25 Both were not
from tribal population. Both patients were having haemolytic
facies.6 The male patient with thalassemia also had dilated
cardiomyopathy due to haemosiderosis26,27 and expired due
to cardiogenic shock while on treatment. Three patients
(6.82%) all of whom were less than twenty years of age
were found to have sickle thalassemia. Among this, two are
from tribal population. All three had haemolytic crisis at the
time of presentation. In three patients (6.82%), haemolytic
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anaemia was found to be due to microangiopathic
haemolytic anaemia.28
Among this, two cases were due to viper bite7 and in
one case the snake was not identified. One female patient
who was 65 years of age developed acute renal failure and
expired in spite of haemodialysis. Three cases (6.82%) of
haemolytic anaemia were due to hereditary spherocytosis.29
Among these, one patient was a male. All three were under
twenty years and all of them had jaundice, splenomegaly
and cholelithiasis in addition to haemolytic anaemia. Two
patients later underwent splenectomy.16 In one patient
(2.27%) in spite of best efforts the cause of haemolytic
anaemia could not be established (Figure 8).
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Fig. 4
Fig. 6

Fig. 7

Fig. 5

Fig. 8
Age Group

Number of
Cases

Frequency (%)

Place

<20
22-40
40-60
>60

13
28
2
1

29.55
63.64
4.55
2.27

Calicut
Kannur
Malappuram
Palakkad
Wayanad
Neelagiri

Table 1: The Age of the Patients at Presentation

Number of
Cases
13
4
10
1
12
4

Frequency
(%)
29.55
9.1
22.72
2.27
27.27
9.1

Table 2: The Regional Distribution of the Patients
with Haemolytic Anaemia
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Symptoms
Breathlessness
Easy fatigability
Headache
Tiredness
Yellow eyes
Anorexia
Nausea/vomiting
Insomnia
Diarrhoea/constipation
Fever
Palpitations
Abdominal pain
Bleeding
manifestations
Oedema
Arthralgia
Tinnitus
Weight loss
Bone pain
Alopecia
Giddiness
Pica
Dark urine
Oliguria/Anuria
Dimness of vision
Snake bite
Skin rash
Angina
Skin ulcers
Dysphagia

Number of
Cases
31
30
29
28
28
23
22
21
18
18
16
16

Frequency
(%)
70.45
68.18
65.90
63.63
63.63
52.27
50
47.72
40.91
40.91
36.36
36.36

14

31.82

13
12
10
10
10
10
9
8
7
7
5
3
3
2
2
0

29.55
27.27
22.72
22.72
22.72
22.72
20.45
18.18
15.91
15.91
11.36
6.82
6.82
4.55
4.55
0

Table 3: Most Common Presenting
Symptoms of Haemolytic Anaemia
Sign
Pallor
Jaundice
Angular stomatitis
Glossitis
Oedema
Koilonychia
Haemolytic facies
Photosensitivity

Number of
Cases
42
34
21
19
17
8
7
2

Frequency
(%)
95.46
77.27
47.72
43.19
38.64
18.18
15.91
4.55

Table 4: Most Common Signs in Patients with
Haemolytic Anaemia on General Examination
Cause
Autoimmune
haemolytic
anaemia
Sickle cell
anaemia

Number of Cases

Frequency
(%)

Male

Female

2

14

36.36

13

3

36.36

Sickle
thalassemia
Thalassemia
Hereditary
spherocytosis
Microangiopathic
haemolytic
anaemia
Unknown cause

3

0

6.82

1

1

4.55

1

2

6.82

2

1

6.82

1

0

2.27

Table 5: Causes of Haemolytic Anaemia
DISCUSSION: Haemolytic anemia6 is uncommon, but not
a rare disorder. It has global distribution and affects people
of all ethnicity. Since, a comprehensive study on this subject
is lacking from Kerala, we conducted this study. Only those
patients who attended our outpatient department were
included. Since, many types of haemolytic anaemias remain
asymptomatic, patients who have this disorder may not be
coming to the clinician. Hence, this study gives information
only about the patients attending this hospital. A total of
forty four patients with haemolytic anaemia were studied for
a period of one year. The highest incidence of haemolytic
anaemia was in age group of 20-40 years (63.64%) followed
by 29.55% in the age group of less than twenty years. In
the series by R.J. Sokol30 in 1981, the maximum incidence
of haemolytic anaemia was seen in the age group of 41-50
years. A male predominance (52%) was observed when all
the cases were considered. From the study, it was evident
that maximum number of cases (29.55%) were reported
from Calicut district where the hospital is located and
immediately followed by Wayanad district (27.27%), which
is home to a significant population of tribal people. It is also
evident from the study that more than one third of the cases
under study were from tribal population (38.63%).
The commonest symptoms were those of anaemia in
the form of breathlessness (70.45%), easy fatigability
(68.18%), headache (65.90%) and tiredness (63.63%). This
is consistent with the observations of Pirofsky (1976) and
Christian S.R. Hatton and David Weatherall.25 Jaundice was
observed in 63.63% cases. The earlier reports give an
incidence of jaundice in 50 to 70% of cases.31 Least common
presenting features were angina (4.55%) and skin ulcers
(4.55%). Significance of family history1 in haemolytic
anaemia was evident from the observation that family
history of anaemia, consanguinity and recurrent jaundice
was present in 34.1%, 27.27% and 27.27%, respectively. At
presentation, 95.46% of cases had pallor. This is in contrast
with the previous reports where (Pirofsky 1976) the
incidence of pallor is less. 29.55% of patients had
hepatomegaly and 38.64% had splenomegaly. Earlier series
have reported it as 35% and 45%.6
29.55% of patients had features of CCF10 at the time of
presentation. 38.63% of patients had an ejection systolic
murmur at pulmonary area.11 Mostly, this was a functional
murmur due to hyperdynamic circulation in anemia.12
Venous hum11 was noted in 22.73% of patients, which
underlines the significance of this clinical sign in patients
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with anaemia. On investigating the patients, mean
haemoglobin was found to be 6.43 (2 SD = 4.74). 47.72%
of patient were noted to have an ESR of more than or equal
to 100 mm in first hour. An unusual association of raised ESR
with haemolytic anaemia had been observed by Loeliger and
Ballas S.K. (1975). On calculation of RPI, it was observed
that only seven patients (15.91%) had RPI >2.5. This
observation in our study is against the claim of most of the
literature5,6
saying
that
RPI
>2.5
suggest
haemolysis/haemorrhage. But, sometimes this low RPI may
represent a lag in marrow responsiveness to haemolytic
stress.32 100% of patients had evidence of haemolysis in
their peripheral smear. This shows the significance of this
simple investigation in the diagnosis of haemolytic anaemia.
Although, it is said that a combination of an increased
serum Lactate Dehydrogenase (LDH) and a reduced
haptoglobin33 is 90% specific for diagnosing haemolysis,
these tests were not required to diagnosis in our patients.
11.36% cases were noted to have changes suggestive of
ischaemia in their electrocardiogram.14 Bone marrow study
was done in twenty one patients (47.73%). But, it was
observed that bone marrow study was not required to
diagnose haemolytic anaemia and its cause. Sickling test
was positive in all patients with sickle cell anaemia. All
patients with autoimmune haemolytic anaemia were having
direct Coombs test and antinuclear antibody test positivity.6
Autoimmune haemolytic anaemia was observed in 36.36%
of patients with haemolytic anaemia. This maybe compared
with other published series with 45.9% incidence (R. J.
Sokol30 1981). In 1976, Pirofsky has reported an overall
range of 18-56% incidence of autoimmune haemolytic
anaemia in haemolytic anaemias.
In our study, all cases of autoimmune haemolytic
anaemia were due to systemic lupus erythematosus and
female preponderance was maintained as in cases of
systemic lupus erythematosus (M:F=1:9).6,17 Autoimmune
haemolytic anaemia can occur in 19% of cases with systemic
lupus erythematosus.6,17 Two patients with autoimmune
haemolytic anaemia were pregnant20,19 at the time of
diagnosis. Evan’s syndrome17,18 was noted in two patients
(12.5% of patients with autoimmune haemolytic anaemia).
Sixteen patients (36.36%) were found to have sickle cell
anaemia. Among these five patients (31.25%) had
haemolytic crisis. Earlier series21 suggest a frequency of 536%, which is well compatible with our study. Available
references does not mention incidence of vaso-occlusive
painful crisis in sickle cell anaemia. In our study, nine
(56.25%) patients had vaso-occlusive painful crisis. One
patient with sickle cell anaemia in our study had features of
cortical venous thrombosis. Incidence of cerebrovascular
accident in sickle cell anemia22 is 0.6%. This discrepancy
maybe due to the less number of patients in our study.
Among patients with sickle cell anaemia, 81.25% were
from tribal population. So, we can conclude that sickle cell
anaemia is more common in tribal population than in
nontribal population. This may be due to increased gene
frequency among tribal population. Splenomegaly was noted
in 25% of patient with sickle cell anaemia. All patients were
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less than twenty years of age. All patients with sickle cell
anaemia who were more than twenty years of age were not
having splenomegaly.9 In these patients, spleen must have
atrophied
following
repeated
infarctions.
Splenic
sequestration crisis23 was observed in one patient (6.25%)
with sickle cell anaemia. In literature, incidence of splenic
sequestration crisis is found to be 20%. 4.55% of cases of
haemolytic anaemia were due to thalassemia major25 and
6.82% of cases were due to sickle thalassemia. Among
patients with thalassemia, one patient (20%) had
splenomegaly,9 which is consistent with earlier studies. One
patient with thalassemia had dilated cardiomyopathy26,27
and expired due to cardiogenic shock.
Microangiopathic haemolytic anemia,28 which is
considered as a rare cause found to have caused anaemia in
three patients (6.82%). All three cases were due to snake
bite (Viper bite in two cases). Russell’s viper venom7
contains a protease that directly activates factor X and can
produce almost instantaneous defibrination. One patient
with microangiopathic haemolytic anaemia expired due to
acute renal failure.28 Incidence of hereditary spherocytosis29
was noted to be 6.82% in our study. All patients were
belonging to less than twenty years of age. Frequency of
hereditary spherocytosis16 in general population can be as
high as 1.1%. All the patients were having jaundice,
anaemia and symptoms suggestive of gallstones,8,19 which
is consistent with earlier studies. Splenomegaly was present
in all patients in contrast to earlier reports where
splenomegaly with hereditary spherocytosis is only 50%.
CONCLUSION: The study concludes that haemolytic
anaemia mostly affects individuals in their 3rd and 4th decade
and the male-female ratio was 1.1:1, which points out that
there is no significant difference in gender distribution of
haemolytic anaemia. In our study, all patients belonged to
the lower socioeconomic strata. This maybe because almost
all the patients attending our hospital belong to that strata.
Study found that incidence of haemolytic anaemia is higher
in tribal population. Haemolytic anaemia most commonly
presents with symptoms of anaemia and jaundice. A detailed
history including past and family history along with thorough
physical examination usually clinches the diagnosis and
investigations are required only to find out the underlying
cause. It also suggests that reticulocyte production index
has no much significance in classifying anaemia into
haemolytic and hypoproliferative varieties. We find that
Peripheral smear is the most useful investigation in the
diagnosis and bone marrow study is usually not required for
the diagnosis of haemolytic anaemia. Serum haptoglobin
and serum LDH estimations though contribute are not
essential for the diagnosis. Commonest causes of haemolytic
anaemia are autoimmune haemolytic anaemia and sickle cell
anaemia.
Systemic lupus erythematosus is the most common
cause of autoimmune haemolytic anaemia in our study. In
patients with sickle cell anaemia, the spleen undergoes
atrophy by the age of twenty. Microangiopathic haemolytic
anaemia following Russell’s viper bite is not uncommon.

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 3/Issue 76/Sept. 22, 2016

Page 4141

Jebmh.com
REFERENCES
1. Lee GR. Hemolytic anemias. In: Wintrobe’s clinical
hematology. Vol 1. 10th edn. Williams and Wilkins
1999:1109:1305.
2. Dreyfus C. Some mile stones in the history of
hematology. New York: Grune & Stratton 1957.
3. Valentine WN, Tanaka KR, Paglia DE. Hemolytic
anemias and erythrocyte enzymopathies. Ann Intern
Med 1985;103(2):245-257.
4. Dacie JV. The hemolytic anemias. Vol 3. 3rd edn. New
York: Churchill Livingstone 1992.
5. Hillman RS, Ault KA, Rinder HM. Hematology in
clinical practice. 4th edn. New York: McGraw-Hill
2002.
6. Bunn HF. Hemolytic anemias. In: Kasper DL,
Harrison TR, eds. Harrison’s principles of internal
medicine, Vol 1, Part 5, 16th edn. McGraw-Hill
Professional Publishing 2005.
7. Tin NS, Lwin M, Khin EH, et al. Heparin therapy in
Russell’s viper bite victims with disseminated
intravascular coagulation: a controlled trial.
Southeast Asian J Trop Med Public Health
1992;23(2):282-287.
8. Bates GC, Brown CH. Incidence of gallbladder disease
in chronic hemolytic anemia (spherocytosis).
Gastroenterology 1952;21(1):104-109.
9. Franklin QJ, Compeggie M. Splenic syndrome in sickle
cell trait: four case presentations and a review of the
literature. Mil Med 1999;164(3):230-233.
10. Bartels EC. Anemia as the cause of severe congestive
heart failure. Ann Intern Med 1937;11(2):400-404.
11. Hunter A. The heart in anemia. Quart J Med
1946;15:107-124.
12. Weiskopf RB, Viele MK, Feiner J, et al. Human
cardiovascular and metabolic response to acute,
severe isovolemic anemia. JAMA 1998;279(3):217221.
13. Kolker AE. Ocular manifestations of hematologic
disease. In: Brown EB, Moore CV, eds. Progress of
hematology. Vol 5. New York: Grune and Stratton
1966.
14. Sanghvi LM, Mishra SN, Banerjee K, et al.
Electrocardiogram in chronic severe anemia. Am
Heart J 1985;56(1):79-86.
15. Eber SW, Pekrun A, Neufeldt A, et al. Prevalence of
increased osmotic fragility of erythrocytes in German
blood donors: screening using a modified glycerol
lysis test. Ann Hematol 1992;64(2):88-92.
16. Eber SW, Armbrust R, Schröter W. Variable clinical
severity of hereditary spherocytosis: relation to
erythrocytic spectrin concentration, osmotic fragility,
and autohemolysis. J Pediatr 1990;117(3):409-416.
17. Cervera H, Jara LJ, Pizarro S, et al Danazol for
systemic lupus erythematosus with refractory
autoimmune thrombocytopenia or Evans' syndrome.
J Rheumatol 1995;22(10):1867-1871.

Original Article
18. Wang W, Herrod H, Pui CH, et al. Immunoregulatory
abnormalities in Evans syndromes. Am J Hematol
1983;15(4):381-190.
19. Rennels MB, Dunne MG, Grossman NJ, et al.
Cholelithiasis in patients with major sickle
hemoglobinopathies. Am J Dis Child 1984;138(1):6667.
20. Chaplin H, Cohen R, Bloomberg G, et al. Pregnancy
and idiopathic autoimmune haemolytic anaemia: a
prospective study during 6 months gestation and 3
months post-partum. Br J Hematol 1973;24(2):219229.
21. Talano JA, Hillery CA, Gottschall JL, et al. Delayed
hemolytic
transfusion
reaction/hyperhemolysis
syndrome in children with sickle cell disease.
Paediatrics 2003;111(6 Pt 1):e661-665.
22. Ohene-Frempong K, Weiner SJ, Sleeper LA, et al.
Cerebrovascular accidents in sickle cell disease: rates
and risk factors. Blood 1998;91(1):288-294.
23. Al-Salem AH, Naserullah Z, Qaisaruddin S, et al.
Splenic complications of the sickling syndromes and
the role of splenectomy. J Pediatr Hematol oncol
1999;21(5):401-406.
24. Chehab FF, Doherty M, Cai SP, et al. Detection of
sickle cell anemia and thalassaemias. Nature
1987;329(6137):293-294.
25. Weatherall DJ, Clegg JB. The thalassemic syndromes.
3rd edn. Blackwell Scientific Oxford 1981.
26. Kremastinos DT, Tsetsos GA, Tsiapras DP, et al. Heart
failure in beta thalassemia: a 5-year follow-up study.
Am J Med 2001;111(5):349-354.
27. Hahalis G, Manolis AS, Apostolopoulos D, et al. Right
ventricular cardiomyopathy in beta thalassemia
major. Eur Heart J 2002;23(2):147-156.
28. Brain MC, Dacie JV, Hourihane DO. Microangiopathic
haemolytic anemia: the possible role of vascular
lesions in the pathogenesis. Br J Hematol
1962;8:358-374.
29. Mackinney AA. Hereditary spherocytosis. Arch Intern
Med 1965;116(2):257-265.
30. Sokol RJ, Hewitt S, Stamps BK. Autoimmune
haemolysis: an 18-year study of 865 cases referred
to a regional transfusion centre. BMJ 1981;282:20232025.
31. Schubert TT. Hepatobiliary system in sickle cell
disease. Gastroenterology 1986;90(6):2013-2021.
32. Stohlman F. Kinetics of erythropoiesis. In: Gordon AS,
ed. Regulation of hematopoiesis. New York:
Appleton- Century Crofts 1970.
33. Marchand A, Galen RS, Van Lente F. The predictive
value of serum haptoglobin in hemolytic disease.
JAMA 1980;243(19):1909-1911.

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 3/Issue 76/Sept. 22, 2016

Page 4142

