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Introduction 

Chronic myelogenous leukemia (CML) is a malignant 

clonal alteration of the pluripotent hematopoietic stem 

cell. It is a triphasic disease with a chronic phase (CP) 

that lasts three to six years, followed by 

transformation to an accelerated and then a blastic 

phase, of short durations (1). Biologic basis has been 

elucidated. The characteristic abnormality of the CML 

is the Philadelphia chromosome (Ph+) that results 

from a reciprocal chromosomal translocation between 

chromosome 9 and chromosome 22 (2).The genetic 

consequence of this translocation is a genetic 

sequence fusion that forms the BCR-ABL oncogene, 

which encodes for a constitutively active Bcr-ABL 

kinase that mediates cellular transformation (3). CML 

has an annual worldwide incidence of 1/100.000 with 

a male:female ration of 1.5:1 (4). CML is in the 

Congo the most frequent chronic leukemia with an 

incidence of 2.2/ 100.000 (5). The advent of imatinib 

at no cost in the Congo through North-south 

partnership has decreased the mortality rate related to 

CML and increased patients’ overall survival (6). The 

aim of this report is to describe the clinical and 

biological pattern of CML in the Congo.    

Patients and Methods 

The descriptive retrospective study took place in the 

Hematology Unit at the teaching hospital, the largest 

hospital in the country, from January 2008 to 

December 2015 (8 years). The diagnosis of CML was 

established by using cytogenetic studies. Cytogenetic 

studies were performed in the Cytogenetic Laboratory 

in Kremlin Bicêtre Teaching Hospital (France). The 

technique performed was chromosome banding 

analysis of at least 20 bone marrow cell metaphases, 

after short-term and long-term culture with standard G 

or G banding techniques.  

Inclusion criteria: 

• Newly diagnosed Phi + CML   

• Complete medical record 

Non inclusion criteria: 

• CML not confirmed by cytogenetic analysis 

• Incomplete medical record 

Cytogenetic and hematologic responses: 

Patients were enrolled in the Glivec Initiative Program 

Assistant Program (GIPAP) and were granted oral IM 

at the dosage of 400 mg daily. The hematologic and  
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cytogenetic responses to IM were analyzed with 

regard to the European Leukemia Net Guidelines and 

U.S National Comprehensive Cancer Network 

(NCCN) Guidelines. 

Hematological response (HR) indicates improvement 

in peripheral blood cell counts. It may be complete 

[ CHR (White  blood cell count below 10X10
9
 / l, 

platelets below 450X10
9
/l, immature cells absent or 

normalized differential, no signs or symptoms of 

disease )] or partial ( persistence of immature cells , 

platelets below 50% of pre-treatment levels but above 

(450X10
9
/l). 

A Cytogenetic Response (CYR) defines the proportion 

of Ph+ cells identified in bone marrow or peripheral 

blood. CYR may be complete (CCYR): complete 

absence of Ph+ cells, partial (PCYR) 1-35% Ph cells, 

minor (36 – 65 % Ph+ cells), or minimal 66-95% Ph 

cells. A  Major CYR (MCYR) is defined as CCRYR 

or PCYR. Loss of CYR is considered when an 

increase in Ph+ metaphases is observed. 

Statistical analysis: Descriptive statistic was used to 

analyze the mean, median, incidence and 

percentage .Kaplan-Meyer survival analysis was 

applied to determine the Progression-Free Survival 

(PFS) and Overall Survival (OS). PFS was calculated 

as the time elapsed between IM initiation and 

progression of the CML.OS was calculated the 

initiation of IM to death due to any cause. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results 

1. Socio-demographic characteristics 

Thirty nine patients were admitted for CML in the 

hematology department of the Teaching Hospital. 

They were 25 male (64.10 %) and 14 were female 

(35.90%) with a median age at the time of diagnosis 

of 36 years (range 16-69 years).  

2. Clinical and biological characteristics of patients 

with chronic myeloid leukemia 

The median duration of symptoms (time between 

beginning of the symptoms and admission at the 

department of hematology) was 11.4 months (range 

0.5 and 50 months). The main complain at 

presentation was abdominal pain (51.28%).  The 

health performance status of the patient was assessed 

by the ECOG status (Eastern Cooperative Oncology 

Group). It was a grade 1 for 20 patients (51.3%) at the 

time of presentation. Cells blood counts of patients 

showed high white cells count with an average of  

168.5giga/l ( range 14.6 and 381) ), low hemoglobin 

rate at  8.4 g/dl (range 3.1 and 12.8) and mean platelet 

rate at 415.4 g/l (146 and 998 G/L) .  The prognostic 

score for survival of CML patients (Sokal score) was 

high for 18 patients (46.2%). Thirty eight (97.43%) on 

39 patients presented at chronic phase.  The median 

for follow-up time was 28 months (Table 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Patient Charasteristics 

Variable N 

Time since diagnosis in month 

Median (range) 

 

11.4 (0.5-50) 

Main complaint; N (%) 

Abdominal pain 

Fatigue 

Headaches 

weakness 

No symptoms 

 

20(51.28) 

7(17.95) 

2 (5.13) 

1(2.56) 

9(23.08) 

ECOG score: N (%) 

0 

1 

 

19 (48.72) 

20 (51.28) 

Median spleen size in cm (range) 16.4 (0-28) 

Median hepatomegaly size in cm (range) 6.1 (0-19) 

Median Hb rate in g/dl 

 (range) 

8.4 

 (3.1-12.8) 

Median white cell count in giga/l  

(range) 

168.5  

(14.6-381) 

Median platelet count in giga/l 

 (range) 

415.4  

(146-998) 

Median Follow up in month 

 (range) 

28 

 (5-68) 

SOKAL score 

Low n (%) 

Intermediate n (%) 

High n (%) 

 

7 (17.9) 

14 (35.9) 

18 (46.2) 

Chronic phase  38 (97.43) 

Accelerated phase  1(2.57) 
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Hematological response 

 All patients achieved CHR in 3 months.  Two patients 

(5.13%) lost their CHR at 6 months while receiving 

Imatinib. At 1 year, 27 patients (89.87%) continued to 

have a  CHR (Table 2). 

Cytogenetic response 

At 6 months after the initiation of IM, 21 patients 

(88.18%) achieved a Major Cytogenetic Response 

(MCYR). The response was complete (CCYR) in 

20.51% and partial (PCYR) in 66.67% (Table 3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Outcomes 

After a median follow up of 28 months (range: 5 and 

68 months), 6 patients (15.4%) deceased, 1 was lost of 

follow (2.6%) and 32 (82.1%) were alive. 

The projected 26 month Overall Survival rate (OS) 

was 86.6% (95% CI: 34-71%).The rate was 43% at 53 

months (Figure 1). 

8 of the 39 patients had progressed to the accelerated 

or blastic phase. The estimated rate of Progression-

Free Survival (PFS) was 91.8% (95%CI: 14-57%) at 

12 months and 43.6% at 36 months (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Hematologic response 

Hematologic 

remission 

3 months 6 months 12 months 24 months 

Total patient 39 39 39 33 

Complete 39 (100%) 37 (94. 87%) 35(89.74%) 27(81.82%) 

Partial 0 2 (5.13%) 4(10.26%) 6(18.18%) 

 

 

Table 3: Cytogenetic response 

Variable N (%) 

Complete n (%) 8(20.51) 

Partial   n (%) 26 (66.67) 

Minor      n (%) 4(10.26) 

No response n (%) 1(2.56) 

Total 39(100) 

 

 

 
Figure 1: Landmark analysis of overall survival. 
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Discussion 

This study aims to report clinical and biological 

feature of Congolese patients with chronic myeloid 

leukemia and complement previous studies in the 

African region (7-10). CML in low and middle 

resources countries shares some clinical and biological 

pattern that contrast with the one from western 

countries.  CML affects younger population in low 

and middle resources countries (7-11). The median 

age at the presentation is a decade even two decades 

younger compared with the one in the West (6, 11-

13). Indeed, the median age of onset goes from 37 to 

42 years against the 65 years seen in the US and 

Europe (11-13).  For Fleming and Menendez, this 

epidemiological distribution is a picture of the 

demographic distribution and is not relative to any 

inherent biological characteristics (14). 

 Because of the long delay diagnosis, 11.4 months our 

study, patients are symptomatic at the diagnostic and 

present in medical facilities with common symptoms 

as abdominal pain related to enlarge spleen (7-10). 

Splenomegaly is the most common finding followed 

by a hepatomegaly (7-10, 15). No organomegaly is 

noticed in only 5.4% (15). In comparison, the delay 

diagnosis is short in the West (12,13,16). 

Consequently, 40% of patients are not symptomatic 

and diagnosis is made on the basis of abnormal blood 

count (16). Paradoxically, despite the long delay 

diagnosis reported, chronic phase is the most common 

stage of the disease noticed at the time of the 

presentation but prognosis is bad since 46.2% patients 

presented with high risk CML at the Sokal score in 

our series (7-10,15). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The prognosis is better in Western countries since 

only 28.9% showed a high risk at the Sokal score 

(12,13,16). The Sokal score evaluates the risk of death 

by including age, spleen size, platelet count and 

percentage of blasts circulating. The estimated 

survival is lower for high Sokal scores (17). 

Leukocytosis is major and more pronounced with an 

average of 211.7 Giga/l in Ivory Coast (8). Anemia is 

moderate; the lowest hemoglobin has been reported by 

Segbena in Togo (9).  

The hematological response is pretty good and 

complete hematological response is noticed in an 

average of 3 months (7-10). However cytogenetic 

response is not as impressive as reported in the West 

(12,13,16). Data available in Africa region show poor 

performance of the imatinib (7-10) ). Only 20.51% of 

the patients in our trial achieved a CCYR at 6 months, 

17% in Ivory Coast and 51% in Nigeria on patients 

that had previously interferon (7,8). When we 

compare with the data in Asia, the cytogenetic 

response is broadly appreciated and ranges from 30% 

in India to 90% in Singapour (16).  

The poorer performance is attributed on one hand to 

the inadequate cytogenetic monitoring that bias data 

(16). On the another hand, diagnosis at late chronic 

phase and poor initial prognosis are both statistically 

correlated to poor cytogenetic response (8,17). 

Finally, additional chromosome abnormalities, 41% in 

the study of Koffi are associated with imatinib 

resistance (8).    

 
Figure 2: Landmark analysis of the Progression Free Survival 
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Nonetheless with the poor prognosis of CML in 

Africa, we found a comparable impressive projected 

OS rate of 94.4% and PFS at 91.8% at 12 months 

versus 96% and 91% in Nigeria (7) for the same 

duration of time. But, our values changed drastically 

at 53 months with an OS of 43% and a PFS of 43.6% 

at 36 months.  

Conclusion 

Chronic myeloid is the most prevalent chronic 

malignant blood disorder that affects young adults in 

Africa that present at late chronic phase with 

voluminous splenomegaly and major leukocytosis. 

Imatinib is an option treatment given at no cost to 

patients. Imatinib increased overall survival of 

patients, but the cytogenetic response remains lower 

compared to the West.   
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