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ABSTRACT 

Background: Chronic myeloid leukemia is a clonal myeloproliferative disorder caused 
by reciprocal translocation t(9;22) that induces tyrosin kinase protein. Imatinib is a 
selective inhibitor of this protein. 
Objectives: To assess responses to imatinib and outcome of Congolese patients with 
chronic phase chronic myeloid leukemia. 
Design: retrospective study. 
Settings: Clinical Haematology unit of Teaching Hospital in Brazzaville, Congo 
Subjects: Newly diagnosed patients with chronic phase chronic myeloid leukemia 
treated with imatinib. 
Results: A total of 25 males and 14 females with a mean age of 36 years at time of 
the diagnosis were enrolled in the study. The mean duration of the illness was 11.4 
months. Imatinib induced complete hematologic response at 3 months in 100%. Major 
cytogenetic response was noticed in 87.18%. After a median follow up of 12 months, 
chronic myeloid leukemia had not progressed to the accelerated or blastic phase in 
an estimated 91.8% of patients and 86.6% were alive. 
Conclusion: Imatinib is effective in newly chronic phase chronic myeloid leukemia 
patient even though cytogenetic response rate are lower in Africa than western countries 
populations 

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 (l).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.The 
genetic consequence of this translocation is a genetic 
sequence fusion to form the BCR-ABL oncogene, 
which encodes for a constitutively active Bcr-ABL 
kinasethatmediatescellulartransformation(2). These 
significant discoveries have led to major advances 
in CML treatment. Imatinib Mesylate, formerly 
STI571, is one of the major advances observed (3). 
Imatinib causes arrest of growth or apoptosis in 
hematopoietic cells that express BCR-ABL, but does 
not affect normal cells. Imatinib Mesylate (IM) has 

demonstrated unprecedented hematological and 
cytogenetic results, with complete cytogenetic results 
found in more than 80% of newly diagnosed patients 
(3,4,5) therefore; the goal of CML therapy has moved 
to the achievement of a major molecular response. In 
Sub-Saharan countries, the goal is different. Between 
2005 and 2006 Imatinib has been provided free of 
charge to eligible Sub-Saharan African countries 
through the Gleevec*International Patient Assistance 
Program (GIPAP).Therefore, Imatinib is used as 
the first-line therapy for CP-CML. Because of this 
history of Imatinib use, data is available on patients 
with CML and the response to IM in the African 
region. In the Congo Imatinib is available since 2005. 
Therefore, we are complementing data by reporting 
response on imatinib of CP-CML Congolese patients 
and their outcome. 

MATERIALS AND METHODS 

The descriptive retrospective study took place in the 
Hematology Unit in the teaching hospital, the largest 
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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 
Bicetre Teaching Hospital (France). The technique 
performed was chromosome banding analysis of at 
least20bonemarrow cellmetaphases, after short-term 
and long-term culture with standard G or G banding 
techniques. Patients being treated withiM that agreed 
to participate in the study signed consents and were 
enrolled in the study. The approval for the study was 
obtained from the ethical committee and conducted 
in accordance with the declaration of Helsinki. 

Inclusion criteria: 
• Newly diagnosed Phi + CML in chronic phase 
• Complete medical record 
• Patient with adequate follow up 

Non inclusion criteria: 
• CML not confirmed by cytogenetic analysis 
• Incomplete medical record 

Cytogenetic and hematologic responses: Patients were 
enrolled in the GIPAP and were granted oral IM 400 
mg daily. The hematological response induced by 
IM was assessed monthly. The cytogenetic response 
was evaluated at 6 months from the start of IM and 

Response assessment: The hematologic and 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 
10X109 I L, platelets below 450X109 /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 (450X109 /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 minimal66-
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 1M initiation and progression of the 
CML.OS was calculated the initiation of IM to death 
due to any cause. 

RESULTS 

From January 2008 to December 2015, forty two 
patients with CML were admitted in the unit. Thirty 
nine of these patients were enrolled in the GIPAP and 
participated in the study. The median age was36 years 
(range 16-69 years). A total of 25 people were male 
(64.10 %) and 14 were female (35.90%).The median 
duration of symptoms (time between beginning of 
the symptoms and admission at the department of 
hematology )was 11.4months. The health performance 
status of the patient was determinate 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 with CP 
CMLshowed at the admission: leukocytosis (median: 
168.5giga/L) and anemia (median: 8.4g/ dL). The 
prognostic score for survival of CML patients (Sokal 
score) was high for 18 patients (46.2%). The median 
for follow-up time was 28 months. The mean time 
between the diagnoses being made to initiating IM 
was 4 weeks (Table 1). 

Hematological response: All patients achieved CHR in 
3 months. 5.13% (n=2) lost their CHR at 6 months while 
receiving Imatinib .At 1 year 89.87% had 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 of28 months 
(range:5and68months),6patients(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 
ofProgression-Free Survival (PFS) was 91.8% (95%0: 
14-57%) at 12 months and 43.6% at 36 months( Figure 
2). 
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Variable 

Sex 

Male n(%) 

Female n(%) 

Total 

Median age in year (range) 

T1me since diagnosis in month 

Median (range) 

Median spleen size in em (range) 

Median hepatomegaly size in em (range) 

SOKALsc:ore 
Low n (%) 

Intermediate n (%) 

High n (%) 

Median Hb rate in g/dL (range) 

Median white cell count in giga/L (range) 

Median platelet count in giga/L (range) 

Median Follow up in month (range) 

Hematologi.c .remission 

Total patient 

Complete 

Partial 

3 months 

39 
39 (100%) 

0 

Tablet 
Palient characteristics 

Tablel 
Hematologic response 

6 months 

39 

37 (94. 87%) 
2 (5.13%) 

12 months 

39 

35(89.74,%) 

4(10.26%) 

Figurel 

October 2016 

N 

25 (64.10) 
14 (35.90) 

39 
36 (16-69) 

11.4 (0.5-50) 

16.4 (0-28) 
6.1 (o-19) 

7 (17.9) 

14 (35.9) 
18 (46.2) 

8.4 (3.1-12.8) 
1685 (14.&381) 

415.4 (14.6-998) 
28 (~) 

24 months 

33 

27(81.82%) 
6(18.18%) 

TableS 
Cytogenetic response Landmark analysis of O'Derallsuroi'oal 

Variable 

Complete n (%) 

Partial n (%) 

Minor n (%) 

No response n (%) 

Total39(100) 

N(%) 

8(20.51) 
26 (66.67) 

4(10.26) 
1(2.56) 

Survival Func tion 
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Figure% 
Landmmk analysis of the Progression Free Sunnval 
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This study aims to complement previous studies 
by reporting Congolese experience with newly 
diagnosed CML patients under Imatinib treatment. 

The CML found in Africa is described as being 
moreaggressiveduetomultiple biological and clinical 
factors. Thefirstfactoristhepatient'sage.Developing 
countries have a younger population of CML than 
developed countries [7].At the time of the diagnosis, 
the median age in Africa is around 40 years of age 
or less [8,9, 10]. Patterns of age at diagnosis and are 
not well understood [7]. For Fleming and Menendez, 
this epidemiological distribution is a picture of the 
African demographics and is not relative to any 
inherent biological characteristic [11]. The second 
factor is the delay in diagnosis of the disease. The 
delay for the diagnosis of CML in the region is long. 

Three months in Nigerillt 18 in Ivory Coast 
and 11.4 months in our study[8,9J. This delay could 
influencetheprognosisofthedisease [8]Indeed,long 
delay for the diagnosis ofCMLisaknown parameter 
thatworsenstheprognosisofthediseaseandresponse 
to therapy [9,11]. The third factor is the Sokalscore at 
the time of CML diagnosis. African patients present 
to hospitals with an advanced stage of the disease 
[6] with CML high risk per the Sokal score for the 
majority of them. The Sokal score evaluates the risk 
of death by including age, spleen size, platelet count 
and percentage of blasts circulating. The estimated 
su:rvival is lower for highSokalscores [14].However, 
the small sample size in our study did not allow us 
to find any correlation between the Sokal score and 
the su:rvival curve. 

Consequently cytogenetic response induced 
by 1M is lower in the African region. Cytogenetic 
response was complete in 20.51% our study, lvorian 
and Togolesestudiesdisplayed cytogenetic responses 
of 17 and 20% respectively [8, 10]. These results 
findings are dramatically inferior to two published 
western studies that reported cytogenetic responses 
of 76% and 86%, respectively [4, 15]. Longer follow 
up of our enrolled patients and prospective studies 
should confirm our results and allow identification 

of factors associated to low rate cytogenetic response. 
With a median follow up of 28 months, the 

mortality rate of CP CML patients that falled to 
respond to imati.nib is 23%. Studies in Africa showed 
a range of mortality rates going £rom 15-24% within 
two years [8, 10]. Thehigherrateintheregionisrelated 
as previously stated by the more aggressive clinical 
form of the disease in Africa. However, adherence of 
patients to imati.nib is also questionable and request 
further studies. 

Nonetheless with the poor prognosis of CMLin 
Africa, we found a comparable impressive projected 
OS rateof94.4% andPFSat91.8% at 12monthsversus 
96% and 91% in Nigeria (6) for the same duration of 
time. But, ourvalueschanged drastically at 53 months 
with an OS of 43% and a PFS of 43.6% at 36 months. 

In conlusi011twithout regard to low rate of complete 
cytogenetic response, su:rvival analysis in our study 
at 12 months show very promising outcome that 
are similar to Western populations' reports. Further 
studies are necessary to understand differences 
noticed after tong follow up on imatiru"b between 
both populations. 
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