
 

Presentation of Case 

Mohammad Shahidul Islam (Hematology resident): 
A 30 year old male patient hailing from Jatra-
bari, Dhaka, the capital city of Bangladesh 
reported to the Department of Hematology, 
Armed forces Institute of Pathology, Dhaka 
Cantonment for the follow-up checkup of 
hemophilia A by assessing the factor VIII level. 
The patient had been suffering from mild rise of 
temperature, cough and weight loss for the last 
three months. So, he wanted to consult with a 
hematologist of the department. The concerned 
hematologist took detailed history of the 
patient and performed physical examination. 
History of the patient revealed cough, fever and 
mild weight loss for the last three months. The 
cough was productive and the sputum was 
moderate in amount, mucopurulent, not asso-
ciated with hemoptysis and respiratory dis-
tress. Patient also complained of mild fever 
which was intermittent in nature and subsided 
after taking tablet paracetamol. He also told 
that he lost about 15–20 kg body weight during
the last three months. He gave no history of 
diabetes mellitus, hypertension and informed 
that his bleeding episodes for hemophilia A is 
under control as he was taking injection 
recombinant FVIII regularly. His parents are 
alive and healthy. He is married and has two 
children, one son and one daughter, both are 
well. His two maternal uncles died of excessive 
bleeding following circumcision and road 
traffic accident respectively. There was no his-
tory of consanguineous marriage in his family. 
On examination, the patient was found mildly 
anemic, the temperature was 1010F, abdomen 
was mildly distended and spleen was palpable 
about 12 cm from the left costal margin, soft in 
consistency, non-tender, movable, regular sur-
face, notch was felt and it moved with respire-
tion. Liver was not palpable and there were no 
signs of ascities. On examination of the respire-
tory, cardiovascular, genitourinary, nervous 
and musculoskeletal system, no abnormality 
was detected. After analyzing the history and 
physical findings, I advised to perform com-
plete blood count, peripheral blood film exami-
nation, sputum for acid fast bacilli, liver func-

tion tests, blood for malarial parasites, renal 
function tests, hemoglobin electrophoresis, X-
ray chest (P/A view) and ultrasonography of 
the whole abdomen. I also advised to repeat 
activated partial thromboplastin time and factor 
VIII assay to see the status of hemophilia A. 
Therefore, on the basis of history and physical 
examination, a provisional diagnosis was made 
and advised to carry out some more investiga-
tions to confirm the diagnosis. 

Provisional Diagnosis

Hemophilia A with pulmonary tuberculosis 

Differential Diagnosis 

Dr. Mohammad Mizanur Rahman: This patient 
was a diagnosed case of hemophilia A and 
recently developed some new complaints. So, I 
like to focus on the differential diagnoses rela-
ted to cough, fever, mild anemia and moderate 
splenomegaly and try to explain the associa-
tion between hemophilia A and other differen-
tial diagnosis, if any. 

Hemophilia A with pulmonary tuberculosis 

Tuberculosis is a contagious bacterial disease 
and the etiological agent is Mycobacterium 
tuberculosis. Any organ of the body may be 
affected by M. tuberculosis but lungs are the 
most common site.1 In about 90% of cases, 
lungs are infected by M. tuberculosis when it is 
called pulmonary tuberculosis.2 Patients with 
active pulmonary tuberculosis may be the 
source of M. tuberculosis which may be expelled 
during coughing, sneezing, speaking, singing 
and spitting containing infectious aerosol of 0.5 
to 5.0 μm in diameter. The infective dose of
tuberculosis is more or less 10 bacteria and a 
single sneeze contains 40,000 droplets and each 
one of these droplets may transmit the disease.3 
People are more susceptible to tuberculosis 
when come to close, prolonged and frequent 
contact with patients with active tuberculosis. 
An estimated infection rate is 22% or may infect 
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10–15 people per year.4, 5  

There are many risk factors responsible for the 
development of tuberculosis. The most important 
factor at present in the world is human immune-
deficiency virus. Other important risk factors are: 
Overcrowding, malnutrition, poverty, prisoners, 
homeless shelters, medically underprivileged peo-
ple and resource-poor communities, high-risk 
ethnic minorities, children in close contact with high
-risk category patients and health-care providers. 
Chronic lung disease and silicosis are also impor-
tant risk factors.6, 7 Pulmonary tuberculosis may be 
asymptomatic in about 20–25% of cases. Majority 
patients present with prolonged cough with the 
production of sputum. A small minority of patients 
may have hemoptysis and in some cases may cause 
massive bleeding if the infection nibbles the pulmo-
nary artery. Fever, weight loss, night sweats and 
fatigue are the general signs and symptoms of 
tuberculosis.8 An unusually high incidence of 
tuberculosis was found among patients with hemo-
philia in a study indicating a possible rudimentary 
defect in cell mediated immunity.9  

In this case, presence of fever, long-standing cough 
and weight loss with associated hemophilia favors 
the diagnosis of tuberculosis with hemophilia A but 
moderate splenomegaly is the point against the 
diagnosis of tuberculosis.   

Hereditary hemolytic anemia with hemophilia A  

Hereditary means that the parents usually passed 
the defective genes to their next generation. Heredi-
tary hemolytic anemia is most commonly conso-
ciated with an anemia in early life. The anemia is 
refractory to conventional medical treatment. Also 
there may be family history of anemia, jaundice, 
unexplained splenomegaly and the development of 
cholelithiasis at an early age.10 Chronic leg ulcers 
and bony abnormalities may occur less frequently.  

There are various causes of hereditary hemolytic 
anemia. In these disorders, the genes that control 
red cell are defective. Different types of defective 
genes cause different types of hereditary hemolytic 
anemia. However, in each type of hereditary hemo-
lytic anemia, abnormal red blood cells are produced 
in the body and these red cells are destroyed 
prematurely. The defective genes may affect the 
various components of the red cells such as 
hemoglobin, red cell enzymes and red cell mem-
brane. In hereditary hemolytic anemia, the severity 
of anemia varies from one patient to another and 
severe disease is usually recognized immediately 
after birth or within the first year of life.  

In most of the cases, anemia is mild to moderate in 
severity because the shortened red cell life span is 
partially compensated by bone marrow erythroid 
hyperplasia. Few patients may have no anemia at 
all and remain asymptomatic until late in adult life 
when jaundice, crisis or complications of gall 

bladder disease draw attention to the condition. 
Jaundice is another feature of the hereditary 
hemolytic anemia and may be first detected in the 
neonatal period. However, in older children and 
adults with hereditary hemolytic anemia, jaundice 
is absent or mild enough to pass unnoticed.11 In 
hereditary hemolytic anemia, spleen may be enlar-
ged in some patients and it is usually mild to 
moderate in degree. But in severe hereditary hemo-
lytic anemia such as beta thalassemia major or 
double heterozygous hereditary hemolytic anemia 
may have huge splenomegaly causing hypersple-
nism.12 

This patient presented with anemia and spleno-
megaly which is in favor of the diagnosis of 
hereditary hemolytic anemia but significant weight 
loss, absence of jaundice and negative family his-
tory of hereditary hemolytic anemia and no history 
of blood transfusion are the features which disfavor 
the diagnosis of hereditary hemolytic anemia. 

Chronic malaria with hemophilia A 

For many years, the term “asymptomatic” or 
“chronic malaria have been conceived and usually 
due to partial immunity (sometimes called pre-
munition), which is capable of restricting the 
infection but not fully shutting out the infection.13 
Chronic or asymptomatic malaria is occasionally 
regarded as beneficial to the affected person, 
because it assists in preserving the premunition and 
decreasing the danger of fatal disease.14 Definition 
of chronic malaria is hard to define but it is usually 
considered as malaria parasitemia of any density 
without fever or acute symptoms in persons who 
did not take antimalarial therapy in the recent 
past.15 Such definition of chronic malaria rules out 
the early finding of uprising parasitemia that is not 
still a level of pyrogenic threshold as well as the 
symptoms of malaria are periodic and such symp-
toms are not that much serious to compel the indivi-
dual to seek medical advice.16  

The signs and symptoms of malaria are directly 
related to the size of the infection biomass, the 
species and the duration of infection. Though 
pyrogenic threshold varies from individual to 
individual but it depends on the immunity of the 
individual, partial immune individuals require 
higher parasitemia than non-immune individuals. 
In Plasmodium vivax infection, the pyrogenic density 
is lower than the infection caused by Plasmodium 
falciparum.17 Asymptomatic or chronic malaria usua-
lly cause chronic low-grade hemolysis as well as 
intermittent, high-density symptomatic recurren-
ces.18 Besides chronic continuous hemolysis, each 
attack of typical malaria leads to another session of 
hemolysis, with 10–15% loss of red blood cell 
mass.19 Therefore, the more the attack of sympto-
matic malaria, the higher the hemolysis and the fall 
of hemoglobin. Also, if the condition continues for a 
longer duration, the more the damage of red cell 
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production and more hemolysis of non–parasitized 
red cells causing a severe anemia.20 In chronic 
malaria, moderate to massive splenomegaly is a 
rule and mainly due to infiltration, accumulation 
and engulfment of parasitized red cells. Other 
factors which contribute splenomegaly in chronic 
malaria are the accumulation of red cell debris and 
dysfunctional uninfected erythrocytes.21 Hyper-
reactive malarial splenomegaly is also a feature of 
chronic malaria due to antigenic stimulation secon-
dary to malaria parasitemia. Hyper-reactive mala-
rial splenomegaly usually leads to chronic hemo-
lytic anemia, splenic rupture and make the affected 
individuals more prone to other acute infections.22 

Anemia, fever and splenomegaly favor the diag-
nosis of chronic malaria with hemophilia A but 
weight loss, absence of chill and rigor with fever 
and residing in non-malaria zone are the points 
against the diagnosis of chronic malaria with hemo-

philia A. 

Chronic myeloid leukemia with hemophilia A 

Chronic myeloid leukemia is a clonal bone marrow 
stem cell disorder and a form of myeloproliferative 
neoplasm characterized by uncontrolled 
proliferation of mature granulocytes and their 
precursors. The most striking feature of this 
leukemia is the presence of Philadelphia 
chromosome which is formed by a balanced 
reciprocal translocation between long arm of 
chromosome 9 and 22. Such translocation results in 
the formation of BCR-ABL1 fusion gene. There is no 
available data regarding the incidence of chronic 
myeloid leukemia in Bangladesh but in Western 
countries it accounts for about 15–25% of all adult 
leukemias. The onset of chronic myeloid leukemia is 
usually insidious and the disease is often disco-
vered incidentally when a raised white cell count is 
detected during routine blood check up or an 
enlarged spleen is noticed during physical examina-
tion.23 There are three phases, namely chronic 
phase, accelerated phase and blast phase through 
which chronic myeloid leukemia usually progress-
es. Chronic phase is characterized by excessive 
proliferation of mature white cells; in the accelera-
ted phase, more complex cytogenetic abnormalities 
occur; in the blast phase, immature cells proliferate. 
About 85% of patients are diagnosed in the chronic 
phase and then advances to the accelerated and 
blast phase after 3–5 years. Middle-aged individuals 
are more commonly affected by chronic myeloid 
leukemia. However, the disease also occurs in 
younger individuals but the nature of the disease is 
fiercer, such as in accelerated phase or blast crisis. 
The diagnosis is usually made by the presenting 
signs and symptoms and examination of the 
peripheral blood film where complete spectrums of 
myeloid cells are found and by the detection of 
Philadelphia chromosome or BCR-ABL1 fusion 
gene. Bone marrow examination is not required as a 
routine method but may be done for cytogenetic 
and molecular testing which is essential for targeted 
therapy by tyrosine kinase inhibitor, imatinib 
mesylate.24  

As the patient presented with mild anemia, fever, 
weight loss as well as age of the patient and mode-
rate splenomegaly strongly suggests the diagnosis 
of chronic myeloid leukemia with hemophilia A. 

Dr. Islam: The patient after two days reported to the 
same department with all the laboratory and 
imaging reports which are shown in Table I. 
Complete blood count and peripheral blood film 
examination revealed the diagnosis of chronic 
myeloid leukemia. Figure 1 shows the peripheral 
blood film of my patient. Repetition of activated 
partial thromboplastin time and Factor VIII assay 
confirmed that the patient is also suffering from 
hemophilia A. As a part of management of the 
patient bone marrow aspiration was done and sent 

Table I 

Laboratory Data  

Variable Reference range, 
Adult male ¶ 

In Hematology outpa-
tient department 

Hemoglobin (g/dL) 13.0–17.0 9.1 

ESR (mm in 1st hour) 0–10 22 

Hematocrit (L/L) 0.45–0.54 0.27 

RBC (x1012/L) 4.5–5.5 3.0 

Mean cell volume (fL) 83–101 89 

White cell count (x109/L) 4.0–10.0 180.0 

Differential count (%)     

     Neutrophils 40–80 63 

     Lymphocytes 20–40 19 

     Monocytes 2–10 03 

     Eosinophils 1–6 03 

     Basophils 0–1 02 

     Blasts 00 02 

Myelocytes + metamyelo-
cytes 

00 08 

Platelet count (x109/L) 150–410 400 

Peripheral blood film   Suggestive of CML 

ICT for malaria   Negative 

ICT for Kala-azar   Negative 

Liver function tests   Normal 

Random plasma sugar   4.8 mmol/L 

Urine R/M/E   Normal 

Mantoux-test   Negative 

Serum iron profile   Normal 

Renal function tests   Normal 

Hb electrophoresis   Normal 

Bone marrow study   Suggestive of CML 
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for morphological and molecular testing. Morpho-
logical examination revealed the findings consistent 
with chronic myeloid leukemia. Molecular analysis 
of bone marrow aspirate was done in Bangabandhu 
Sheikh Mujib Medical University and confirmed the 
presence of BCR–ABL1 fusion gene shown in Table 
II. Therefore, basing on the peripheral blood film, 
bone marrow findings and factor assay result, 
patient was diagnosed as chronic myeloid leukemia 
with hemophilia A.  

 

Dr. Islam’s Diagnosis 

Chronic myeloid leukemia with hemophilia A 

 

Discussion 

Dr. Rahman: Hemophilia A is an X-lined recessive 
disorder due to deficiency of plasma coagulation 
factor VIII (FVIII), which may be inherited or arise 
from spontaneous mutation. New mutations or 
acquired immunologic process may also be respon-
sible for the development of hemophilia A.25  

Among the X-linked genetic disease, hemophilia A 
is the most common and the second most common 
factor deficiency after von Willebrand disease 
(vWD). The worldwide incidence of hemophilia A 

is approximately 1 case per 5000 males, with 
approximately one third of affected individuals not 
having a family history of the disorder.26 

On the basis of severity, hemophilia A is classified 
into three categories such as severe hemophilia A 
when FVIII level is <2% of normal, constitutes 50–
60% of patients and associated with severest bleed-
ing manifestations. About 25–30% has moderate 
hemophilia A when FVIII level is in between 2-5% 
of normal and manifest bleeding after minor 
trauma. Patients with mild hemophilia A have FVIII 
6-30% of normal and comprise 15-20% of all people 
with hemophilia and associated with bleeding only 
after trauma or surgery. 

Acquired FVIII deficiency (acquired hemophilia A) 
develops in 1case per 1 million populations per year 
and caused by the formation of an autoantibody to 
FVIII in a person with previously normal hemos-
tasis. Acquired hemophilia A is usually found in 
older populations, generally those over 60 years.27 

Hemophilia A is a disease of male as it is an X-
linked recessive condition. Females usually are 
asymptomatic carriers. Females may have clinical 
bleeding due to hemophilia A if any of the three 
conditions is present: Extreme lyonization (i.e., 
inactivation of the normal FVIII allele in one of the 
X chromosomes), homozygosity for the hemophilia 
A gene (i.e., father with hemophilia A and mother 
who is a carrier, two independent mutations, or 
some combination of inheritance and new 
mutations) and Turner syndrome (XO) associated 
with the affected hemophilia A gene.28 

The gene for FVIII (F8C) is located on the long arm 
of chromosome X, within the Xq28 region. The gene 
is unusually large, representing 186 kb of the X 
chromosome. It comprises 26 exons and 25 introns. 
Approximately 40% of cases of severe FVIII 
deficiency arise from a large inversion that disrupts 
the FVIII gene. Deletions, insertions and point 
mutations account for the remaining 50-60% of the 
F8C defects that cause hemophilia A.29 

FVIII deficiency, dysfunctional FVIII, or FVIII inhi-
bitors lead to the disruption of the normal intrinsic 
coagulation cascade, resulting in excessive hemorr-
hage in response to trauma and, in severe cases, 
spontaneous hemorrhage. Hemorrhage sites include 
joints (e.g., knee, elbow); muscles; the central ner-
vous system; and the gastrointestinal, genito-
urinary, pulmonary, and cardiovascular systems. 
Intracranial hemorrhage occurs most commonly in 
patients younger than 18 years and can be fatal. 
With appropriate education and treatment, patients 
with hemophilia can live full and productive lives. 
Prophylaxis and early treatment with FVIII concen-
trate that is safe from viral contamination have 
dramatically improved the prognosis of patients 
with severe hemophilia. Nevertheless, approxi-
mately one quarter of patients with severe hemo-

Table II 

BCR–ABL fusion gene study  

Result Positive for major BCR – ABL, t (9;22) 
BCR-ABL: 416100 copies/reaction; ABL: 768100 copies/reaction. 
Percent ratio (BCR-ABL/ABL transcript) = 54.21% 

Figure 1: Peripheral blood film of the patient showing complete spectrum of 
white cell series 
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philia aged 6-18 years have below-normal motor 
skills and academic performance and have more 
emotional and behavioral problems than others.30 

Chronic myeloid leukemia is a hematological malig-
nancy characterized by the accumulation of 
Philadelphia chromosome positive (Ph+) myeloid 
cells. Chronic myeloid leukemia has an estimated 
incidence of 1–1.5 per 100,000 populations and 
represents approximately 15% of all leukemias 
diagnosed in adults with an onset at 40–50 years of 
age.31 Chronic myeloid leukemia, a type of myelo-
proliferative disease, is characterized by the over-
production of both mature and immature myeloid 
cells causing high levels of white blood cell counts, 
splenomegaly, weight loss, fatigue and anemia.32  

Philadelphia chromosome positive (Ph+) myeloid 
cells are present in more than 90% of chronic 
myeloid leukemia patients. As a result of balanced 
reciprocal translocation between the Abelson gene 
(ABL1) on the long arm of chromosome 9 and the 
breakpoint cluster region gene (BCR) on the long 
arm of chromosome 22, t(9;22) (q34;q11), Philadel-
phia chromosome is formed. BCR-ABL1fusion gene 
is stirred as a result of such balanced translocation.33 
In different types of leukemia, various sizes of BCR-
ABL fusion protein are synthesized. In more than 
90% of chronic myeloid leukemia and 30-35% of 
acute lymphoblastic leukemia patients, a BCR-ABL 
protein of 210 kDa is noticed. BCR-ABL proteins of 
190 and 230 kDa are tracked out in ALL and chronic 
neutrophilic leukemia respectively.34 Malignant cell 
transformation results from tyrosine kinase activity 
of BCR–ABL oncoprotein. This oncoprotein phos-
phorylates target proteins through the activation of 
several signal transduction pathways leading to 
uncontrolled cell proliferation, decreased cell apop-
tosis, adhesion and differentiation of hematopoietic 
stem and progenitor cells. All these alterations form 
the phenotypic physiognomy of chronic myeloid 
leukemia.35 Chronic myeloid leukemia has an 
evolutional course comprising three clinical phases, 
known as chronic, accelerated and blast crisis 
phases, based on clinical and pathological features. 
The transition from chronic to accelerated phase 
and blast crisis phase results from secondary 
chromosomal aberrations such as trisomy 8, trisomy 
19, an extra Ph chromosome and isochromosome 
17q (p53 gene on 17p is lost).36  

There is few case reports in which chronic myeloid 
leukemia developed in patients suffering from 
hemophilia A and B.37, 38 A reciprocal influences 
between chronic myeloid leukemia and hemophilia 
may exist but exact pathogenesis needs to be 
explored. There are number of publication in which 
acquired hemophilia developed in patients suffer-
ing from acute myeloid leukemia or acute lympho-
blastic leukemia or chronic lymphocytic leukemia.39, 

40  

The clinical features, physical findings, pedigree 

analysis of the patient as well as the result of 
coagulation testing (prothrombin time, APTT and 
FVIII assay) confirmed the diagnosis of hemophilia 
A at his childhood in this patient. With repeated 
whole blood, fresh frozen plasma and recombinant 
FVIII injection patient was passing well. But at the 
age of 29, the patient developed chronic myeloid 
leukemia which is confirmed by hematological and 
molecular investigations. Therefore, chronic mye-
loid leukemia developed in this hemophilic patient 
after two and half decades. 

Dr. Md. Monirul Islam: Is there any relationship 
between hemophilia and chronic myeloid leuke-
mia? 

Dr. Shahidul Islam:  Hemophilia is an inherited X-
linked recessive genetic disorder due to deficiency 
of plasma coagulation factor VIII whose gene is 
located on the long arm of chromosome X. Inver-
sions, deletions, insertions and point mutations of 
FVIII gene (F8C) cause hemophilia A.29 On the other 
hand chronic myeloid leukemia is an acquired 
clonal stem cell disorder due to balanced reciprocal 
translocation between long arm of chromosome 22 
and long arm of chromosome 9.33 Therefore, there is 
no direct relationship between the two disorders 
but the improved life expectancy of hemophilic 
patients due to the advances in hemophilia care and 
factor replacement therapy has permitted to 
hemophiliacs to reach an older age. As a conse-
quence, age-related diseases, such as cardiovascular 
disorders and cancer, have been increasingly recog-
nized in such patients.41  

Dr. Arif Ahmed Khan: Is there any data that 
treatment with rFVIII therapy increase the risk of 
CML? 

Dr. Rahman: So far no such data is available. 
However, there are some studies to find out the 
relationship between hemophilia and cancer. The 
existence of a correlation between hemostasis and 
cancer was known nearly 150 years, as it was 
reported for the first time in 1865 by the French 
doctor, Armand Trousseau.42 Since then, various 
investigators have analyzed this relationship, 
focusing on endogenous thrombin, which has been 
identified as a major contributor to tumor implanta-
tion, seeding and metastatisation.43   

Dr. Mehedi Hasan Shourav: Is there any difficulties in 
managing the CML of this patient?  

Dr. Lutfunnahar Khan: In this patient, the two 
diseases will be managed simultaneously. Chronic 
myeloid leukemia will be managed by targeted 
therapy and hemophilia A by rFVIII injection. 

Dr. Dildar Alam: Is the hemophilic patients are at 
increased risk of other malignancy?   

Dr. Rahman: Human immunodeficiency virus-
associated non-Hodgkin’s lymphomas and hepatitis 
C virus (HCV)-associated hepatocellular carcinomas 
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(HCC) are important causes of death among the 
virus-infected ageing hemophilia population.44, 45 

Dr. Monwar Tarek: Is there data regarding the 
incidence of hematological malignancy in patients 
with hemophilia? 

Dr. L. Khan: There is one study carried out on 1054 
patients with hemophilia (PWH), nine patients 
(0.85%) developed hematological malignancies, 
namely leukemia in six (0.57%) and lymphoma in 
three (0.28%) PWH.46  

Dr. Debashish Saha: Which type of leukemia more 
developed in hemophilic patients? 

Dr. Rahman: No such data is available and also it is 
not clear that hemophilia increases the risk of 
developing leukemia. Huang’s study46 showed that 
among six PWH with leukemia, four had acute 
lymphoblastic leukemia and two had acute myeloid 
leukemia. 

 

Final Diagnosis 

Hemophilia A with chronic myeloid leukemia 
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