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INTRODUCTION 

Autoimmune cytopenias are important and relatively 

frequent complications of chronic lymphocytic 

leukemia/small lymphocytic lymphoma (CLL).
[1]

 

Cytopenia in patients with CLL can have multiple 

etiologies including progressive bone marrow (BM) 

infiltration by CLL cells resulting in inadequate 

hematopoiesis (BM failure), autoimmune disease, side 

effects of treatment.
[2]

 The etiology for production of 

polyclonal IgG anti-RBC and antibodies in patients with 

CLL is not fully understood and the loss of peripheral 

immune tolerance could involve both T cell dysfunction 

and pathological antigen presentation by CLL cells.
[3]

  

 

Autoimmune hemolytic anemia (AIHA) is an acquired 

hemolysis caused by host’s immune system acting 

against its own red cell antigens. AIHA can be primary 

(idiopathic), in which hemolysis dominates the clinical 

picture in the absence of any other coexisting disorder or 

secondary form accompanying and complicating an 

underlying disease or condition promoting immune dys-

regulation.
[4-6]

 in the presence of anti-RBC auto 

antibodies with or without complement activation. Auto 

antibodies are produced by both tissue and circulating 

self-reactive B lymphocytes, following cooperation with 

T helper lymphocytes. A third key player in anti-RBC 

autoimmunity is the complement system, which is able to 

induce a direct erythrocyte osmotic lysis through the 

sequential activation of the membrane attack complex 

(MAC). Moreover, auto antibodies are able to destroy 

RBCs by antibody-dependent cell-mediated cytotoxicity 

(ADCC), which is mediated by cytotoxic CD8+ T cells 

and natural killer (NK) that carry membrane receptors 

for the Fc portion of immunoglobulin G (Ig G). Finally, 

activated macrophages carrying Fc receptors may 

recognize and phagocyte erythrocytes opsonized by auto 

antibodies and complement. While direct complement-

mediated lysis takes place mainly in the circulations and 

liver, ADCC and phagocytosis occur preferentially in the 

spleen and lymphoid organs.
[7]

  

 

AIHAs can be distinguished on the basis of the 

autoantibody Ig class and thermal characteristics, i.e. the 

optimal temperature of reaction with autologous 

erythrocytes, in warm (wAIHA), cold (cold agglutinin 

disease; CAD), and mixed forms, although atypical cases 

of difficult diagnostic classification are reported with 

increasing frequency.. The majority of warm forms are 

idiopathic or associated with other autoimmune diseases; 

acute cold forms are mainly secondary to infections, 

whereas chronic CADs are frequently associated to 

lymphoproliferative or neoplastic diseases. All these 
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ABSTRACT 
Background: Chronic lymphocytic leukemia is a lymphoid neoplasm with very heterogeneous biological and 

clinical presentations. As most of underlying are B-lymphocytes basic leukemia, so occurring of auto 

antibodies is predicted, there for many deteriorations can be observed due to the disease itself or outcome of 

products, such as auto antibodies, which can be directed toward red blood cells, causing anemia. so this study 

aimed to determine the frequency of autoimmune hemolytic anemia among chronic lymphocytic leukemia patients 

in Sudan by measuring Hb, TWBCs, Lymphocyte count, reticulocyte count and direct agglutinin test. Material 

and Method: whole blood samples were collected in ethylene diamin tetra acetic acid (EDTA), potassium salt, 

which enable to count while blood cell, Hb, reticulocyte count as well as direct agglutinin test, patients recruitment 

was from Military force hospital, while laboratory work was performed at flow cytometry center-Khartoum. 

Result: TWBC count (means+SD =176.5+77.5/microliter), which increased among 98% and normal among 2%, 

lymphocyte count (mean+SD = 47.9+28.9) with lymphocytosis among 98%, Hb level’s (mean+SD 7.8+1.9g/dl), 

which was decreased among 86% and normal among 14%, reticulocyte count (1.3+0.8/micoliter) was increased 

among 8% and normal among the rest. Direct coomb’s test was positive among 4%. 
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factors account for the great clinical heterogeneity of 

AIHAs, from compensated forms without anemia to 

fulminating disease.
[6]

 

 

Auto-antibodies specific for RBCs can be detected by the 

direct antiglobulin test (DAT), which also detect 

evidence of complement activation(C3) by antibodies, 

have been reported in up to 70% of patients populations 

with CLL. However, these higher rates from earlier 

studies have not been confirmed in more recent studies. 

A recent publication showed a DAT positive report a rate 

of about 10% in patients requiring initial therapy for 

CLL. Most patients with CLL and a positive DAT do not 

have AIHA but nevertheless are at increased risk of 

subsequent development of AIH. However, clinically 

evident hemolysis only occurs in a minority of patients 

with a positive DAT. The reasons why only some 

patients with a positive DAT develop overt AIHA are not 

known. Determining the other factors that contribute to 

the development of AIHA could be of value in 

preventing and treating this condition.
[8]

  

 

The number of patients who require treatment for 

autoimmune hemolytic anemia with complicated CLL is 

relatively small. There is thus limited data and no 

prospective randomized therapy trials to guide 

management. The available information is obtained from 

retrospective analyses and case studies. These constraints 

limit the ability to provide based data and proven 

therapeutic recommendations. However, it is still 

possible to come up with reasonable guidelines for the 

management of CLL patients with autoimmune 

hemolytic anemia. Corticosteroids are the usual first line 

therapy and most patients respond rapidly to treatment 

with high dose oral prednisone (1 mg/kg for 10–14 

days), followed by a gradual prednisone taper over the 

next 2–3 months.
[9]

 However, durable responses are only 

achieved in about one-third of patients and the majority 

of responding patients will have evidence of recurrence 

of hemolysis, usually as the prednisone dose is 

decreased, and require either maintenance corticosteroids 

or combination therapy.
[10]

  

 

MATERIAL AND METHOD 

This descriptive study was conducted among one 

hundred patients professionally diagnosed chronic 

lymphoid leukemia, they were attended to military force 

hospital between February 2016 and June 2019. They 

were 63% males and 37% females, above 40 years old. 

Blood samples were collected under hygienic conditions 

in ethylene diamine tetra acetic acid added blood 

containers to conduct direct agglutinin test , reticulocyte 

count and some hematological parameters’ blood counts, 

which included while blood cell count, hemoglobin 

concentration (via hematology analyzer Kx_21N) and 

reticulocyte count (by means of supravital stain) beside 

direct agglutinin test (coomb’s test) to detect antibodies’ 

existence.  

 

 

RESULT 

This descriptive cross sectional study involved 100 

patients with CLL, their age’s mean+standard deviation 

was 60+10.8years, TWBC count (means+SD 

=176.5+77.5/microliter), which increased among 98% 

and normal among 2%, lymphocyte count (mean+SD = 

47.9+28.9) with lymphocytosis among 98%, Hb level’s 

(mean+SD 7.8+1.9g/dl), which was decreased among 

86% and normal among 14%, reticulocyte count 

(1.3+0.8/micoliter) was increased among 8% and normal 

among the rest. Direct coomb’s test was positive among 

4% as indicator about antibodies existence, which was 

accompanied with hemolysis of samples. Pearson’s 

correlation showed positive correlation between direct 

agglutinin test and lymphocyte count. 

 

DISCUSSION 

Chronic lymphocytic leukemia (CLL) is a lymphoid 

malignancy characterized by the proliferation and 

accumulation of mature CD5
+
 B cells in the blood, 

bone marrow and lymphoid tissues. The diagnosis of 

CLL requires the presence of ≥5 x10
9
/L mono - clonal 

B cells of typical phenotype in the blood. Patients with 

<5 x10
9
/L circulating CLL-type cells may be 

diagnosed with small lymphocytic lymphoma if they 

also present with either lymphadenopathy, 

organomegaly or extramedullary disease; or with 

monoclonal B-cell lymphocytosis (MBL) if they do not 
11

. CLL is the most prevalent type of leukemia in 

adults in Western countries, with an age-adjusted 

incidence rate of 4.9 cases per 100,000 inhabitants per 

year. There is a stark difference between the incidence 

in men (6.8 cases per 100,000/year) and women (3.5 

cases per 100,000/year) and also between Caucasians 

(7.3 and 3.8 cases per 100,000/year for men and 

women, respectively), African Americans (4.9 and 2.4 

cases per 100,000/year for men and women, 

respectively) and Asian Americans (1.5 and 0.7 cases 

per 100,000/year for men and women, 

respectively).
[12]

  

 

This study was conducted among 100 patients with 

chronic lymphocytic leukemia, their age’s 

mean+standard deviation was 60+10.8years. TWBC 

count (means+SD =176.5+77.5), which increased among 

98% and normal among 2%, lymphocyte count 

(mean+SD = 47.9+28.9) with lymphocytosis among 

98%, Hb level’s (mean+SD 7.8+1.9g/dl), which was 

decreased among 86% and normal among 14%, 

reticulocyte count (1.3+0.8) was increased among 8% 

and normal among the rest. Direct coomb’s test was 

positive among 4% as indicator about antibodies 

existence, which was accompanied with hemolysis of 

samples. Pearson’s correlation showed positive 

correlation between direct agglutinin test and 

lymphocyte count. 

 

A partial agreement obtained with a study involved 60 

CLL with patients, their blood samples were analyzed for 

complete blood count, direct Coombs test. Out of 60 
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patients, 42(70%) were males and 18(30%) were 

females. Mean age was 59±9.2 years. Male to female 

ratio was 2.1: 1. The frequency of direct antiglobulin test 

(DAT) positivity was found to be 23.3%.. The mean 

hemoglobin was 10.8±2.4gm/ dl. Significantly low mean 

hemoglobin of 8.3±3.0 gm/dl was seen in Coombs 

positive patients compared with negative patients having 

a mean hemoglobin level of 11.7±1.6 gm/dl 

(P<0.001).
[13]

 

 

Another partial agreement with a case report involved a 

75 years Japanese woman was diagnosed with CLL 

Blood test results upon admission revealed anemia as Hb 

was 7.9g/dl, peripheral blood lymphocyte proliferation. 

As her reticulocyte count was low with 

lymphocytosis.
[14]

 

 

An agreement obtained with another Sudanese study 

performed to assess the clinical presentation and 

hematological profile among young (≤ 55 years) and old 

(> 55 years) chronic lymphocytic leukemia patients, out 

of 110 cases studied, among them 31 (28.2%) were 

young (≤ 55 years) patients with mean age 48 years, and 

79 (71.8%) were elder patients (> 55 years) with mean 

age 66 years, the overall mean age was 62.97 ± 12.06 

with range (22–85 years), and 79 (71.8%) were males 

and 31 (28.2%) were females (M:F = 2.6:1) (P = 0.000). 

(7.3%) were asymptomatic, 61 (55.5%) presented with 

nonspecific complains and anemia were seen in 54 

(49.1%), 43 (39.1%) and 38 (34.5%) of patients 

respectively with male predominance.
[15]

  

 

CONCLUSION 
Auto antibodies were found among 4% of CLL patients, 

as well as low Hb concentration and increased TWBC. 

No relationship between age or gender was considered, 

as all were suffering from complication, if not anemia 

due to hemolytic anemia due to auto antibodies, another 

consequences were prominent causing patients increased 

illness rate. 

 

REFERENCE  

1. Hamblin TJ. Non-hemic autoimmunity in CLL. 

Leuk Res, 2009; 33: 366–367. 

2. Zent CS, Ding W, Schwager SM, et al. The 

prognostic significance of cytopenia in chronic 

lymphocytic leukemia/small lymphocytic lymphoma 

(CLL) Br J Haematol, 2008; 141: 615–621. 

3. Clive S. Zent and Neil E. Kay. Autoimmune 

Complications in Chronic Lymphocytic Leukemia 

(CLL). Best Pract Res Clin Haematol, 2010; 23(1): 

47–59. 

4. Crowther M, Chan YL, Garbett IK, Lim W, Vickers 

MA, Crowther MA. Evidence-based focused review 

of the treatment of idiopathic warm immune 

hemolytic anemia in adults. Blood, 2011; 118(15): 

4036-4040.  

5. Hill QA, Stamps R, Massey E, Grainger JD, Provan 

D, Hill A; British Society for Haematology. The 

diagnosis and management of primary autoimmune 

haemolytic anaemia. Br J Haematol, 2017; 176(3): 

395-411. 

6. Barcellini W. New Insights in the Pathogenesis of 

Autoimmune Hemolytic Anemia. Transfus Med 

Hemother, 2015; 42: 287-293 

7. Petz LD, Garratty G: Immune Hemolytic Anemias, 

2nd ed. Philadelphia, Churchill Livingstone, 2004. 

8. Clive S. Zent, and Neil E. Kay,Autoimmune 

Complications in Chronic Lymphocytic Leukemia 

(CLL) Best Pract Res Clin Haematol, 2010; 23(1): 

47–59.  

9. Beaume, A., Brizard, A., Dreyfus, B., & 

Preud'homme, J. L. High incidence of serum 

monoclonal Igs detected by a sensitive 

immunoblotting technique in B-cell chronic 

lymphocytic leukemia, 1994. 

10. Bröker, B. M., Klajman, A., Youinou, P., Jouquan, 

J., Worman, C. P., Murphy, J., & Lal, S. Chronic 

lymphocytic leukemic (CLL) cells secrete 

multispecific autoantibodies. Journal of 

autoimmunity, 1988; 1(5): 469-481. 

11. Campo E, Ghia P, Montserrat E, Müller-

Hermelink HK, Stein H, Swerdlow SH. Chronic 

lymphocytic leukaemia/small lymphocytic 

lymphoma, 2017; 216-221.  

12. Howlader N, Noone A, Krapcho M. SEER Cancer 

Statistics Review, National Cancer Institute, 1975-

2016. 

13. Syeda Alia Abbas, Rozina Zeeshan, Rozina 

Zeeshan, Sadia Sultan, Syed Mohammed Irfan. 

Direct Coombs Test Positivity in B-Chronic 

Lymphoid Leukemia: a Marker of Advanced 

Clinical Disease. Asian Pacific journal of cancer 

prevention: APJCP August, 2015; 16(14): 6007-10. 

14. Takaharu Suzuki,
 

Shukuko Miyakoshi,
 
Ayako 

Nanba,
 
Takayoshi Uchiyama,

 
Keisuke Kawamoto,

 

and Sadao Aoki. A case of chronic lymphocytic 

leukemia complicated by autoimmune hemolytic 

anemia due to ibrutinib treatment. J Clin Exp 

Hematop, 2018; 58(3): 136–140. 

15. Ameen Abdulaziz Basabaeen, Enaam Abdelrhman 

Abdelgader, Ebtihal Ahmed Babekir, Nada Hassan 

Eltayeb, Osama Ali Altayeb, Eman Abbass Fadul, 

Othman Saeed Bahashwan & Ibrahim Khider 

Ibrahim . Clinical presentation and hematological 

profile among young and old chronic lymphocytic 

leukemia patients in Sudan.BMC Research Notes 

Article number, 2019; 12: 202.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zent%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=20620970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kay%20NE%5BAuthor%5D&cauthor=true&cauthor_uid=20620970
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20620970
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20620970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zent%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=20620970
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kay%20NE%5BAuthor%5D&cauthor=true&cauthor_uid=20620970
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20620970
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20620970
https://www.researchgate.net/scientific-contributions/Syeda-Alia-Abbas-2080313920
https://www.researchgate.net/scientific-contributions/Rozina-Zeeshan-2066855678
https://www.researchgate.net/scientific-contributions/Rozina-Zeeshan-2066855678
https://www.researchgate.net/scientific-contributions/Rozina-Zeeshan-2066855678
https://www.researchgate.net/profile/Sadia-Sultan-6
https://www.researchgate.net/profile/Syed-Irfan-4
https://www.researchgate.net/journal/Asian-Pacific-journal-of-cancer-prevention-APJCP-1513-7368
https://www.researchgate.net/journal/Asian-Pacific-journal-of-cancer-prevention-APJCP-1513-7368
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suzuki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=30012921
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miyakoshi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30012921
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nanba%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30012921
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nanba%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30012921
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uchiyama%20T%5BAuthor%5D&cauthor=true&cauthor_uid=30012921
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kawamoto%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30012921
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aoki%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30012921
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6408179/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6408179/
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4239-7#auth-Ameen_Abdulaziz-Basabaeen
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4239-7#auth-Enaam_Abdelrhman-Abdelgader
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4239-7#auth-Enaam_Abdelrhman-Abdelgader
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4239-7#auth-Ebtihal_Ahmed-Babekir
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4239-7#auth-Nada_Hassan-Eltayeb
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4239-7#auth-Nada_Hassan-Eltayeb
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4239-7#auth-Osama_Ali-Altayeb
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4239-7#auth-Eman_Abbass-Fadul
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4239-7#auth-Othman_Saeed-Bahashwan
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4239-7#auth-Ibrahim_Khider-Ibrahim
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4239-7#auth-Ibrahim_Khider-Ibrahim
https://bmcresnotes.biomedcentral.com/

