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ABSTRACT 
Introduction:  Chronic lymphocytic leukemia (CLL) is characterized by the progressive accumu-
lation of B cells with mature appearance and a distinctive immunophenotype in peripheral blood, 
bone marrow, lymph nodes and other lymphoid tissues. Autoimmune complications are common in 
CLL and by far the most common manifestation is autoimmune hemolytic anemia (AIHA), followed 
by immune thrombocytopenia (ITP) and pure red cell aplasia (PRCA). The study was carried was 
carried out to see the spectrum of autoimmune complications in patients diagnosed with CLL. 

Materials and Methods:  This cross sectional study was carried out to describe the clinical presenta-
tion, haematological parameters and complications of CLL in patients coming to Shaikh Zayed Hos-
pital (SZH), Lahore over a period of 6 years from June 2002 to July 2008. CLL cases were diag-
nosed according to the National Cancer Institute (NCI) criteria. The collected data was entered into 
SPSS version 13 for analysis. 

Results:  Thirty one patients were diagnosed with CLL and in 6 (19.4%) patients the disease was 
complicated by AIHA and in 1 (3.2%) patient by ITP at presentation. 

Conclusion:  Autoimmune cytopenias were observed in 22% of 31 patients. Autoimmune hemolytic 
anaemia was more common than ITP, no patients of PRCA were recognized. 

Key Words:  Chronic lymphocytic leukemia (CLL), Autoimmune Hemolytic anemia (AIHA), Immune 
Thrombocytopenia (ITP). 

 
INTRODUCTION 
Chronic lymphocytic leukemia considered a homo-
genous disease of immature, immune – incompe-
tent, minimally self – renewing B – cells, which acc-
umulate because of a faulty apoptotic mechanism 
earlier is now viewed as two related entities, both 
originating from antigen – stimulated mature B lym-
phocytes, which either avoid death through the in-
tercession of external signals or die by apoptosis only 
to be replenished by proliferating precursor cells.1 It 
is characterized by the progressive accumulation of B 
cells with mature appearance but functionally in-
competent and a distinctive immunophenotype (i.e, 
SmIgdim, CD5

+, CD19
+, CD20

dim, CD23
+) in peripheral 

blood, bone marrow, lymphnodes and other lym-
phoid tissues.2,3 
 Immune dysregulation, a hallmark of chronic 
lymphocytic leukemia manifests itself in 3 auto-
immune diseases: warm autoimmune hemolytic, im-
mune thrombocytopenia and pure red cell aplasia.4 
Autoimmunity is not confined to the formed ele-
ments of the blood as paraneoplastic pemphigus and 
acquired angioedema do occur in CLL but the non-
hematologic autoimmunity is very rare. The patho-
genesis of autoimmunity in CLL is unknown. The 
source of any putative autoantibody is not clear yet. 

Recently, it has been hypothesized that leukemic B-
cells may also act as professional antigen presenting 
cells.5,6 The Binet clinical staging system is used to 
define disease extent and predict survival.7,8. 
 Epidemiological data from Pakistan is minimal 
and only a few centres have published their informa-
tion.3,8 This study was conducted to see the clinical 
picture of CLL at presentation, frequency and spec-
trum of autoimmune complication seen in CLL pati-
ents at the time of initial diagnosis and to correlate 
autoimmune cytopenia with clinical and biological 
features. 
 
MATERIALS AND METHODS 
This cross sectional study was carried out to describe 
the clinical presentation, haematological parameters 
and complications of CLL in patients coming to 
Shaikh Zayed Hospital, Lahore over a period of 6 
years from June 2002 to July 2008. CLL cases were 
diagnosed according to the National Cancer Institute 
(NCI) criteria9,10 and whenever possible the diag-
nosis was confirmed by flow cytometry. The diagno-
sis of AIHA was based on the presence of an other-
wise unexplained hemoglobin level < 10 g/dL or 
hematocrit < 30% and a positive direct anti-globulin 
test (DAT) for either IgG or C3 and the presence of at 
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least one indirect marker of hemolysis: high reticulo-
cyte count, low serum haptoglobin levels, increased 
serum LDH or bilirubin levels. For patients in whom 
DAT was negative, the diagnosis of AIHA was made 
if at least 2 of the indirect signs of hemolysis were 
present.11 ITP was defined as a sudden and otherwise 
unexplained fall in platelet count to< 100.000 / mm3 
with at least 2 of the following: evidence of normal 
bone marrow function (normal or increased megaka-
ryocytes in bone marrow), no splenomegaly, no che-
motherapy within the last month from study entry.12 
Patients were confirmed as having stage C “infiltra-
tive” if they had either Hb less than 10 g/dL or pla-
telet count less than 100.000 / mm3 with no positive 
DAT and no indirect signs of hemolysis, and further 
confirmed whenever possible by a significant mar-
row infiltration as defined by either a diffuse bone 
marrow histological pattern or, when this was not 
available, by bone marrow aspirate (more than 80% 
lymphocytes) or reticulocytopenia (less than 1%). 
 Thirty one patients were diagnosed during the 
study time. They were included by non-probability 
purposive sampling. Informed consent was taken 
from the patient and sociodemographic data like 
name, age, sex, occupation was collected. A detailed 
history was taken about lymphadenopathy, fever, 
bleeding from any site, breathlessness on mild exert-
ion and easy fatigability. General physical examinat-
ion was carried out including pallor, fever, bleeding 
manifestations in the skin (e.g. bruises and purpu-
ra), accessible lymph adenopathy in the cervical, 
axillary and inguinal region. Hepatomegaly and sple-
nomegaly were sought in abdominal examination 
and confirmed by abdominal ultrasound. The blood 
sample from the patients were tested for Complete 
Blood Counts (CBC) including Haemoglobin (Hb), 
Total leucocyte count (TLC), Platelet count, Mean 
cell volume (MCV). Blood film was stained by May – 
Grunwald – Giemsa stain and peripheral smear exa-
mination was carried out for differential leucocyte 
count (DLC), identification of spherocytes, schisto-
cytes, thrombocytopenia and platelet anisocytosis. 
Bone marrow aspirates were done from right poste-
rior iliac crest with Islam Bone Marrow Aspirate Bio-
psy Needle® in all cases. May – Grunwald – Giemsa 
staining was performed on the aspirate. The bone 
marrow trephine biopsies were done by Islam Bone 
Marrow Trephine Biopsy Needle® from the same 
site and stained with Haematoxylin and Eosin stains. 
Slides were evaluated for cellularity and infilteration 
pattern of lymphocytes. Megakaryopoeisis and ery-
thropoeisis were also assessed. 
 The collected data was entered into SPSS version 
13 for analysis. Nominal data of variables including, 
pallor, fever, bleeding, splenomegaly. Hepatomegaly, 
lymphadenopathy, bone marrow features including 
cellularity, pattern of infiltration were expressed as 

frequency percentage. The variables in CBC includ-
ing Hb, TLC, Platelet count were recorded as Mean ± 
SD 
 
RESULTS 
Thirty one patients of chronic lymphocytic leukemia 
were included in the study. Autoimmune cytopenia 
was seen in 7 (22.5%) cases. There were 6 cases 
(19.4%) who presented with autoimmune hemolytic 
anemia and 1 case (3.2%) of ITP and no case of 
PRCA. 
 There were 23 males (74%) and 8 females (16%) 
with a male to female ratio of 4.6:1. 
 The mean age of the entire cohort was 62.84 
years. The maximum number of patients presented 
in the 7th decade (45.2%). Figure 1 describes the 
decade of presentation of the cohort. 
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Fig. 1: No. of patients presenting with CLL in different 
decades. 

 

 Seven cases presented in Binet A stage, 4 cases 
were in Binet B and the rest were in Binet C. The 
haematological parameters are detailed in Table 1. 
Binet A had 1 case of AIHA, all other cases of imm-
une complications were in C stage. Most of the fem-
ale patients presented in Binet stages B and C. 
 Seven patients presented with B symptoms of 
weight loss and fever (22.5%), 20 patients had lym-
phadenopathy (64.5%), 16 cases had an enlarged sp-
leen (51.6%), 8 had hepatomegaly (25.8%). The pati-
ents with B symptoms did not have autoimmune 
complications. 
 Diffusely infiltrating lymphocytes were seen in 
bone marrow histology of 4 patients (12.9%), nodu-
lar infiltrates were present in 12 (38.7%) patients, 
interstitial in 3 (9.6%) patients and mixed histology 
was seen in the rest of the patients. The majority of 
patients with diffuse histology presented with B 
symptoms. 
 
DISCUSSION 
This study was carried out over a span of 6 years.
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CLL constituted 31% of chro-
nic leukemias presenting du-
ring this time period. Chro-
nic myeloid leukemia was 
considerably more commo-
nly seen in the patients pre-
senting at SZH. 
 A similar study carried 
out at the same centre by 
Asif et al reported median 
age of presentation of CLL at 
60 years, and a pronounced 
male predominance.13 Anwar 
M reports from another city 
of Pakistan a median age of 
presentation of 65 years with 
58% patients above 60 yea- 

 

Table 1: Mean values for age, complete blood counts for the patients acco-
rding to Binet stage. 

 

Stage A B C Total 

No of patients 7 4 20 31 

Age 67.8 ± 12 56    ±   7.8 62.5 ± 11.7 67.8    ± 12 

Haemoglbin (g/dl) 11.6 ± 0.7 11.4 ±   1.1 8.3 ±   2.1 9.38  ±   2.5 

WBC (109/l) 68.6 ± 67 73.3 ± 44.2 115.3 ± 92.7 83.3    ± 68.8 

Platelet (109/l) 207.5 ± 73 231.5 ± 79 114.5 ± 92.7 149       ± 97.8 

Autoimmune 
complications 

0 0 7 7 

 

Key: WBC – White cell count 

 
rs.14 Both studies gave a similar age range as the 
present study. Agrawal et al from India reported 
median age of 61 years.15 Male to female ratio of 
4.6:1reported in the present study is very similar to 
4:1 reported by Anwar M etal.14 
 Agarwal et al reported very similar frequency of 
clinical features: 25% had fever at presentation as 
compared to our result of 22%, lymphadenopathy 

 

 
 

Fig. 2: Peripheral blood smear of CLL with ITP revealing 
lymphocytosis and thrombocytopenia. 

 
 

Fig. 3: Peripheral blood smear with CLL and AIHA reve-
aling lymphocytosis and schistocytes. 

 
was seen in 55% of their patients as compared to our 
64.5%.Their reported median TLC was 70.6 × 109/l 
as compared to our 83.3 × 109/l.15 
 Diehl LF et al reported AIHA in 11% of CLL pts 
and was reported to be a late manifestation. They 
reported PRCA to be an under recognized entity in 
CLL which could be found in 6% cases in early stages 
of the disease. ITP occurred in 2 – 3% CLL pts in 
their study4.Moreno C et al found 7% autoimmune 
cytopenia in CLL pts, AIHA in 5.3% patients out of 
which 1.9% had this complication at the time of dia-
gnosis and ITP in 2% patients.2 Kyasa MJ et al repo-
rted AIHA in 4.5% and ITP in 3.8% patients and PR-
CA in 0.8% pts in a study of 132 patients from Little 
Rock USA.16 Zent CS et al reported AIHA in 2.3%, 
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ITP in 2% and Pure red cell aplasia in 0.5% cases in 
their study at Mayo Clinic Rochester USA.17 In an-
other study carried out by Zent CS et al immune cy-
topenias occurred in 24.2% patients of lymphopro-
liferative disorders and was attributable to CLL in 
17% cases with 75% of these having bone marrow 
failure and 25% having autoimmune disease.11 

 

 
 

Fig. 4: Low power view of bone marrow biopsy reveal-
ing mixed infiltration by lymphocytes, active ery-
thropoiesis and megakaryocytes. 

 
 Our cohort revealed a higher percentage of pati-
ents with autoimmune hemolytic anemia but a com-
parable percentage of ITP. The discrepancy may be 
due to the small number of patients in our cohort 
which may not be representative of a larger patient 
population. This study was limited by the lack of fol-
low-up of these patients, so any autoimmune mani-
festation arising late in the disease process was not 
included. 

 Most of the studies reported a significantly high 
percentage of patients with stage C disease secon-
dary to autoimmune complications. These patients 
showed an entirely different prognosis from the rest 
of the stage C patients if treatment was constituted 
appropriately. Diehl et al reported that 55% of their 

 
 

Fig. 5: High power view of bone marrow trephine bio-
psy revealing active erythropoiesis, megakaryo-
cytes and lymphocytic infiltration. 

 
patients presented at Binet A whereas 33% presen-
ted with advanced stage C disease4.Advanced Binet C 
stage disease due to an autoimmune mechanism was 
associated with a significantly better survival than 
those with advanced stage related to a massive bone 
marrow infiltration (median survivals: 7.4 years vs. 
3.7 years). These results emphasize the importance 
of determining the origin of cytopenia in patients 
with CLL for both treatment and prognostic purpo-
ses.2,15 

 From India Agarwal et al reported diffuse bone 
marrow involvement in 16.3% patients against our 
12.3% patient, interstitial involvement in 10.2% pts 
against our 9.6% patients, nodular in 67.3% patients 
against our 38.7% patients and mixed in 6.1% pts as 
compared to our 38.7% cases. Most of our results 
matched those given by the Indian study. This goes 
on to suggest that the natural history of the disease 
is somewhat similar in the two neighboring coun-
tries. 

 It is concluded that CLL is a disease afflicting 
the elderly with a male preponderance. Autoimmune 
cytopenias were found in 22% of 31 patients studied. 
Autoimmune hemolytic anaemia was more common 
than ITP, no patients of PRCA were recognized in 
the cohort. 
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