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Abstract: 

Introduction: The primary goal of CML management is to stratify patient’s risk to identify 

the most optimal therapeutic regimen. The Sokal, Hasford and ELTS risk ratings were de-

veloped to predict patients on treatment. Aim: To perform a comparative study of CML 

prognostic indicators (Sokal, Haslford, and ELTS) at Swami Rama Himalayan University 

CML-CP patients with their demographical and haematological parameters. Method: This 

is a retrospective study performed on 71 Ph+ CML-CP patients who were never administered 

imatinib orally and study their demographical and haematological data. 30/71 were females 

and 41/71 were males with median age 38 years (range 18-75 years). 3(4.22%), 27(38.02%) 

and 41(57.75) patients were discriminated into low, intermediate and high risk in Sokal score 

respectively. 12(16.90%), 37(52.11%) and 22(30.99%) patients were discriminated into low, 

intermediate and high risk of Hasford score respectively and 5(7.04%), 28(39.44%), 

38(53.52%) were patients divided into low, intermediate and high respectively of ELTS. 

Conclusion: The study found that Sokal and ELTS significantly predict treatment outcomes 

for CML-CP patients taking imatinib, and patients aged 20-39 are highly effective. 
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Introduction 

Chronic myeloid leukemia (CML) is a malignancy that develops in the bone marrow’s blood-

forming cells and spreads throughout the bloodstream. It’s also known as Chronic mye-

logenous leukemia. The World Health Organization (WHO) defines CML as a “Myelopro-

liferative neoplasm (MPN), “ a condition in which the bone marrow produces an excess of 

white blood cells.(1) New version of classification, MPN comprises eight diseases: CML 

due to breakpoint cluster region (BCR)-Abelson oncogene (ABL) 1 positive, Chronic eosin-

ophilic leukemia (CEL), Chronic neutrophilic leukemia (CNL), Essential thrombocytosis 

(ET), Masto cytosis, Polycythemia vera (PV), Primary myelofibrosis (PMF) and unclassified 

MPN.(2–4) CML is the first neoplasm in humans to be associated with a single, specific, 

acquired genetic lesion, is one of the best understanding in myeloproliferative disorders at 

the molecular level.(5,6) At presentation, it has three separate phase: the early chronic phase 

(CML-CP) has the best results, while the mid-accelerated phase (CML-AP) and the blast 

phase (CML-BP) have inferior outcomes with conventional therapy.(7) 

In CML, the fusion of ABL1 on chromosome 9q34 with the BCR on chromosome 22q11.2 

results in translocation t(9;22) (q34;q11.2), which creates a new chromosome known as the 

Philadelphia chromosome (Ph).(8–10) i.e. ABL1 gene breaks off from chromosome 9 and 

BCR gene breaks off from chromosome 22 and  these two translocate and fuse with each 

other and make a new oncogene (BCR::ABL1) known as Ph+.(1) This oncogene produce a 

dysregulated tyrosine kinase.(11) TKI inhibits the enzyme  leukemogenic kinase activity of 

BCR-ABL1 oncoprotein  which is responsible for the cell functions, cell signaling, division 

with growth and this small targeted molecule demonstrated high efficacy and was good tol-

erated.(1,12) Several TKI are approved for treating CML, with best therapy choice like factor 

on efficacy, toxicity, tolerability and cost. Currently, there has been a growing emphasis on 

quality of life, avoiding long-term organ toxicities, and searching new strategies to result of 

“treatment-free remission” (TFR). Where, participants can stop TKI therapy. However, in 

resource-poor countries, available to effective drugs and essential monitoring shifts the pri-

mary treatment goal to survival.(13) In 2001, United States Food and Drug Administration 

(FDA) approved the first-generation TKI Imatinib mesylate (Gleevec), second-generation 

TKI dasatinib (Sprycel) in 2006, nilotinib (Tasingna) in 2007 and bosutinib (Bosulif) in 2012 

similarly third-generation drugs is  ponatinib (Iclusig) in 2012 for CML treatment. In 2021, 

Asciminib (Scemlix), which binds to a different part of the Kinase.(1) After using first-gen-

eration TKI as first-line treatment, imatinib, significantly improved  the survival rate from 

57% and 42% to 83-89% when compare with intensive chemotherapy and the inter-

feron.(14–17) 

CML is characterized by progressive symptoms, splenomegaly, anemia, and high WBCs 

counts. Without therapy, it advances over a period of 3-5 years from a CML-CP to CML-AP 

and finally to a last phase of CML-BP.(18,19) With a median survival of 5-6 years without 
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treatment, the majority of patients with CML are identified during the CP of the disease. 

Ignoring the treatment, the BP occurs in 2-15 months with a three to six month of median 

survival rate.(20) There have been several prognostic scoring models for CML, including 

Sokal, Hasford and European Treatment and Outcome Study (EUTOS). The Sokal score was 

developed during the chemotherapy period, the Euro or Hasford score during interferon-

alpha treatment, and the EUTOS score during the TKI era. Sokal and Euro define patients as 

high, moderate, or low risk, whereas EUTOS labels them as high or low risk.(21–24) 

Worldwide, Prognostic scoring systems of CML yielding conflicting findings. Some re-

search concluded that the EUTOS score was more accurate in predicting CML prognosis, 

whereas other preferred the Sokal and Euro ratings. The Sokal and Euro rating were useful 

in predicting 5-year overall survival in imatinib patients, however the EUTOS score was 

originally successful in predicting full cytogenetic response and progression-free survival 

within 18 months of therapy. Since EUTOS was created during the TKI period, its confir-

mation is critical for CML management.(7,25–27) 

Materials and Methods 

In this study, the cases of Philadelphia chromosome positive (Ph+) CML-CP collected from 

the Department of Oncology, Swami Rama Himalayan University from 2022 to 2023. In this 

study, all the participant were newly diagnosed who have never taken imatinib, were enrolled 

(Figure 1). This study was authorized by the Institute’s Ethical Committee 

(SRHU/HIMS/ETHICS/2022/150) and written informed consent was taken from all enrolled 

patients. 

 

 

 

 

 

 

 

 

 

Figure 1: Flow chart for conducting the study. 

Newly diagnosed CML (who never received imatinib) 

(Adult patients with CML admitted between 2022-2023) 

n=71 

D 

 

Inclusion Criteria 

Newly diagnosed cases of CML who have never 

received imatinib or any other anti-leukemic 

treatment 

Started with imatinib 

400mg/day 

Evaluated participants according to the Sokal, Hasford and EUTOS scores 
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Table 1: Method of Calculation for Sokal, Hasford and ELTS scoring systems.(28) 

Scoring System Calculation Risk Definition 

“Sokal Score” “Exp. 0.0116 × (age -43.4) +0.0345 × (spleen 

– 7.51) + 0.1880 × [(platelets count/700)2 – 

0.563] + 0.0887 × (blasts – 2.10)” 

Low risk: - < 0.08 

Intermediate risk 

: - 0.8 -1.2 

High risk: - > 1.2 

“Hasford 

Score” 

“[0.6666 × age (0 when age < 50 years;1), 

otherwise] + 0.0413 × spleen + 0.0584 × 

blasts + 0.0413 × eosinophils + 0.2039 × ba-

sophils [0 when basophils < 3%; 1, otherwise] 

+ 1.0956 × platelet count [0 when platelets < 

1500 × 109/L; 1, otherwise] × 1000” 

Low risk: - ≤ 780 

Intermediate risk: - 

781-1480 

High risk: - >1480 

 

“ELTS Score” “0.0025 × (age/10)3 + 0.0615 × spleen + 

0.1052 × blasts + 0.4104 × (platelet 

count/1000)-0.5” 

Low risk: - ≤ 1.5680 

Intermediate risk: - 

1.5680- 2.2184 

High risk: - > 2.2185 

Note: Exponential function; age is measured in years. The spleen is located below the costal 

margin, the platelet count is in × 109/L; basophils, eosinophils and blasts make up a percent-

age of the peripheral blood. 

The cases were diagnosed according the WHO 2008 guideline and criteria and the techniques 

used for diagnosis of these cases was reverse transcriptase polymerase chain reaction (qPCR) 

for Ph chromosome. The total number of cases enrolled in this study were 71 including 41 

male and 30 female cases. The clinical and demographic parameters of the cases which are 

recorded in this study are age, gender, spleen size, Hemoglobin (Hb), Total leukocyte count 

(TLC), Platelets counts and Differential leucocyte counts (DLC). In this study, the sample 

type was peripheral blood and bone marrow aspirate. The calculation method and risk cate-

gorization used at baseline or diagnosis were Sokal, Hasford and ELTS scoring system. (Ta-

ble 1.) 

 

Results:  

The data obtained from CML cases were analyzed using MS-excel, mean ± SD were used. 

Pearson co-relation test was used to find out the co-relation between different parameters. 

The level of significant i.e. p ≤ 0.05 was considered as significant value. 

Table 2: Clinical features of new diagnosed CML patients.   

Complaints Chronic Phase Total Percentage 

Abdomen pain 31 43.66% 

Abdominal fullness 40 56.34% 

Black stool or diarrhoea 5 7.04% 
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Body pain Breathlessness 12 16.90% 

Decreased appetite 2 2.82% 

Easy bruising 31 43.66% 

Fatigue 4 5.63% 

Fever 34 47.89% 

Headache 45 66.38% 

Joint pain 5 7.04% 

Night sweat 2 2.82% 

Vomiting 10 14.08% 

Weakness Weigh loss 6 8.45% 

 30 42.25% 

Total number of patients participated were 71, 41(57.7%) and 30 (42.3%), ratio is 

1.37:1 male and female respectively. The median age of the patients were 38 years (18-

76 years) and most common age group affected were between 30 to 40 years.  

Table 3: Correlation of parameters 

 

 

 

In this study, most of the patients were symptomatic at the time of diagnosis. The common 

symptoms of the patients were fever (66.38%), abdominal fullness (56.31%) and fatigue 

(47.89%). (Table 2). Similarly, most of the patients were suffered from splenomegaly mod-

erate (22.54%) and massive (77.42%) and 78.87 % cases had anaemia. (Table 3). The mid 

value of Basophil percentage was 2 (range: 0-17), median Hb 10.21 (range: 6.6-14.82), me-

dian TLC 92.5 (range: 2.1-477) with median blast percentage 3 (0-10). Most of the patient 

was suffered from Splenomegaly. 

Table 4. Baseline Characteristics and Demographics of Patients  

(N=71) 

 

Variables   p value Pearson correlation® 

Spleen 

TLC 0.95 0.2015 

Hb 0.426 -0.023 

Platelets 0.5108 0.003 

TLC Hb 0.02 -0.2336 
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Age (years)                                                      No.                                            Percentage (%) 
Median                                   38                       -                                                        - 
Range                                  (18-76) 
Gender 
Male                                                                  41                                                      57.75 
Female                                                              30                                                      42.25 
Haemoglobin (Hb), gm/dl 
<7                                                                 5                                                   7.04 

7-10                                                             29                                                 40.58 

>10                                                                     37                                                      52.11 
Median                                   10.21 
Range                                 (6.6-14.82) 
Leukocyte, (103/µl) 
<100                                                                   37                                                      52.11 
100-250                                                             21                                                      29.58 
>250                                                                   13                                                       18.31 
Median                                      92.5  
Range                                    (2.1-477) 
Platelets count, (103/µl) 
<100                                                                     3                                                        4.23 
100-450                                                              46                                                       64.79 
>450                                                                    22                                                        0.99 
Median                                        342 
Range                                     (46-1087.9) 
Peripheral Blasts (%) 
0-2                                                                        31                                                      43.66 
3-10                                                                      40                                                      56.34 
Median                                           3 
Range                                         (0-10) 
Eosinophils (%) 
<4                                                                          51                                                      71.83 
4-10                                                                      19                                                      26.76 
>10                                                                         1                                                        1.41 
Median                                           3 
Range                                         (0.15) 
Basophils (%)   
>10                                                                        69                                                    97.18 
10-19                                                                      2                                                      2.82 
≥20                                                                          0                                                         0 
Median                                            2 
Range                                          (0-17) 
Spleen (cm) 
Moderate (≤11.9)                                                16                                                     22.54 
Massive (≥12)                                                       55                                                     77.46 
Median                                        13.5 
Range                                       (6-27.2) 
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Table 5: Signs at the time of diagnosis. 

 

 

Table 6 : Chronic Phase patient's distribution to risk scores 

Risk group Sokal Score Hasford Score ELTS Score 

Low, n (%) 3 (4.22) 12 (16.90) 5 (7.04) 

Intermediate, n (%) 27 (38.02) 37 (52.11) 28 (39.44) 

High, n (%) 41 (57.75) 22 (30.99) 38 (53.52) 

 

 

Figure 2. Risk Group Distribution According to Scoring Categories 

This is a study performed on 71 Ph+ CML-CP patients who received oral imatinib therapy 

after diagnosis with CML were observed (Table 5), their demographical and hematological 

data were also recorded (Table 4). 30/71 were females and 41/71 were males with median 

age 38 years (range 18-75 years). Out of these 71 cases, 3 (4.22%), 27 (38.02%) and 41 

(57.75) patients were discriminated into low, intermediate and high risk Sokal score respec-

tively. 12 (16.90%), 37 (52.11%) and 22 (30.99%) patients were discriminated into low, in-

termediate and high risk of Hasford score respectively and 6 (8.45%), 28 (39.44%), 38 

(53.52%) were patients divided into low, intermediate and high respectively (Table 6 and 

Figure 2). 

Signs at the time of diagnosis 

Signs CML Percentage (%) 

Splenomegaly 
Massive (≥12) 55 77.46 

Moderate (≤11.9) 46 22.54 

Anaemia (>11.5) 56 78.87 
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Discussion: 

Several scoring models have been developed based on the prognostic assessment of CML at 

the time of diagnosis. SOKAL, HASFORD, and ELTS are risks stratification-based scoring 

systems for CML patients that were created in 1984 and 1988, respectively. Later, in 2011, 

the EUTOS score was created using data from over 2000 CML-CP patients treated with TKI 

(imatinib). The purpose of this study was to collect clinical and hematological data from 

CML patients and examine any relationship with various grading little published or available 

information on the pattern of CML in India and other Asian nations. 

This research has 71 CML patients, with a male-to-female ratio of 1.37:1 (40 men and 31 

females). The median age was 38 (range: 18-76). According to the WHO, the typical age for 

CML diagnosis is in the fifth decade, however other Indian research suggest a median age 

of 42. This shows that CML development in Indian and Asian people occurs around a decade 

sooner than in  western ones.(29,30) 

All CML patients described in these studies were in CML-CP Phase, 66.38% of cases indi-

cate fever, which is consistent with previous Indian research, however in the Savage et al 

study, just 6.2% of cases mention fever as a CML symptom. This might be one of the reasons 

for the high infection rate in the Indian population. The second symptom reported in our 

study was abdominal fullness (56.34%), which was followed by fatigue (47.89%).  

Because karyotyping and molecular testing are not accessible at this clinic and many patients 

are unable to pay them, we only used molecular testing in a few cases. Indeed, the bulk of 

our patients come from a poor socioeconomic background. The WHO recommends detecting 

the Ph chromosome and/ or BCR-ABL1 fusion gene as a baseline study to conform CML 

diagnosis. In 71 instances, we performed three separate BCR-ABL fusion protein tests: P210 

(e13a2, e14a2 major), P190 (e1a2, minor), and P230 (e19a2 micro). All CML-CP patients 

were positive for P210 (e13a2, e14 a2 Major), in my study. We are unable to proper follow 

up on the quantitative test for EFS ( event-free survival) due to funding constraints but we 

show 85-90 % cases were survived with the imatinib at CML-CP in my study. 

According to the USG data from this study, 22.54% of patients had moderate splenomegaly, 

while 77.46% had major splenomegaly. This data is consistent with the findings of the re-

search by Ghalaut et al.(31) Furthermore, 52.11% of patients had mild anemia, with a median 

hemoglobin level of 10.21g/dl. Other Indian research found that splenomegaly and anemia 

occurred at rates ranging from 95% to 100% and 88.5% to 100%. Ghalaut et al. and Savage 

et al. reported 100% and 75.8% splenomegaly, respectively. 

In this study, 78.87% of patients were anemic, although Singh et al. reported 97.4% of cases 

with anemia, and Raghuvanshi et al..(32,33)discovered an even greater incidence. Chang et 

al. found that only 46.9% of CML patient had significand anemia.(34) 

In this investigation, we found cases of CML-CP when categorized using several risk strati-

fication methods, such as Sokal, Hasford, and ELTS scoring system, as Low, Intermediate, 

and High-risk categories. Sokal and ELTS scores outperformed Hasford scores under the 

circumstances of abnormal and several parameters (such as high platelets, larger spleen size, 
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low Hb, and other parameters). This conclusion was similar to other studies from European 

population and Western population, however Tao et. al. found a different outcome in the 

Chinese population.(35) 

 

Conclusion: 

This study revealed that the Sokal and ELTS scores are helpful in predicting treatment out-

comes for individuals with chronic myeloid leukaemia (CML-CP), most likely because they 

employ comparable parameters such as age, platelet count, and blast cell count. However, it 

did not verify the ELTS score’s efficacy, presumably due to its dependence on only two 

indicators (basophil count and splenomegaly) and a lower number or high-risk individuals. 

These constraints many explain why the EUTOS score performed less well in this study that 

the Sokal and ELTS. The Study suggests utilizing Sokal and ELTS scores on a regular basis 

to predict the prognosis of CML-CP patients on imatinib. Future models may enhance early 

prognosis and aid in the selection of suitable medicines for improved results in the present 

TKI era. 

Conflicts of interest 

There are no conflicts of interest. 

 

References 

1. What Is Chronic Myeloid Leukemia? | Leukemia Types [Internet]. [cited 2024 Sep 2]. 

Available from: https://www.cancer.org/cancer/types/chronic-myeloid-leuke-

mia/about/what-is-cml.html 

2. Jaffe R. WHO classification of tumours of haematopoietic and lymphoid tissues. World 

Health Organ Classif Tumours [Internet]. 2008 [cited 2024 Sep 2];358–60. Available 

from: https://cir.nii.ac.jp/crid/1572824499135651584 

3. Baxter EJ, Scott LM, Campbell PJ, East C, Fourouclas N, Swanton S, et al. Acquired 

mutation of the tyrosine kinase JAK2 in human myeloproliferative disorders. The Lancet 

[Internet]. 2005 [cited 2024 Sep 2];365(9464):1054–61. Available from: 

https://www.thelancet.com/journals/lancet/article/PIIS0140673605711429/fulltext 

4. Milosevic JD, Kralovics R. Genetic and epigenetic alterations of myeloproliferative dis-

orders. Int J Hematol [Internet]. 2013 Feb [cited 2024 Sep 2];97(2):183–97. Available 

from: http://link.springer.com/10.1007/s12185-012-1235-2 

5. Harper PS. Landmarks in Medical Genetics: Classic Papers with Commentaries. Oxford 

University Press; 2004. 324 p.  



 
 

980 

 

6. Azad NA, Shah ZA, Pandith AA, Khan MS, Rasool R, Rasool J, et al. Prognostic Impli-

cation of BCR-ABL Fusion Transcript Variants in Chronic Myeloid Leukemia (CML) 

Treated with Imatinib. A First of Its Kind Study on CML Patients of Kashmir. Asian Pac 

J Cancer Prev [Internet]. 2018 Jun [cited 2024 Sep 2];19(6). Available from: 

https://doi.org/10.22034/APJCP.2018.19.6.1479 

7. Kuntegowdanahalli LC, Kanakasetty GB, Thanky AH, Dasappa L, Jacob LA, Mallekavu 

SB, et al. Prognostic and predictive implications of Sokal, Euro and EUTOS scores in 

chronic myeloid leukaemia in the imatinib era—experience from a tertiary oncology 

centre in Southern India. ecancermedicalscience [Internet]. 2016 Oct 6 [cited 2024 Sep 

3];10. Available from: http://www.ecancer.org/journal/10/full/679-prognostic-and-pre-

dictive-implications-of-sokal-euro-and-eutos-scores-in-chronic-myeloid-leukaemia-in-

the-imatinib-era-experience-from-a-tertiary-oncology-centre-in-southern-india.php 

8. Cortes JE, Talpaz M, Kantarjian H. CML: a review. Am J Med. 1996;100:555–70.  

9. Arber DA, Orazi A. Update on the pathologic diagnosis of chronic myelomonocytic leu-

kemia. Mod Pathol [Internet]. 2019 [cited 2024 Sep 2];32(6):732–40. Available from: 

https://www.sciencedirect.com/science/article/pii/S0893395222010559 

10. Cortes J, Lang F. Third-line therapy for chronic myeloid leukemia: current status and 

future directions. J Hematol OncolJ Hematol Oncol [Internet]. 2021 Dec [cited 2024 Sep 

2];14(1):44. Available from: https://jhoonline.biomedcentral.com/arti-

cles/10.1186/s13045-021-01055-9 

11. Heisterkamp N, Stephenson JR, Groffen J, Hansen PF, de Klein A, Bartram CR, et al. 

Localization of the c-abl oncogene adjacent to a translocation break point in chronic 

myelocytic leukaemia. Nature [Internet]. 1983 [cited 2024 Sep 3];306(5940):239–42. 

Available from: https://www.nature.com/articles/306239a0 

12. Leitner AA, Hehlmann R. Moderne Therapie der chronisch myeloischen Leukämie: Ein 

Beispiel für den Paradigmenwechsel in der Hämatoonkologie. Internist [Internet]. 2011 

Feb [cited 2024 Sep 3];52(2):209–17. Available from: 

http://link.springer.com/10.1007/s00108-010-2782-3 

13. Hochhaus A, Baccarani M, Silver RT, Schiffer C, Apperley JF, Cervantes F, et al. Euro-

pean LeukemiaNet 2020 recommendations for treating chronic myeloid leukemia. Leu-

kemia [Internet]. 2020 Apr [cited 2024 Sep 3];34(4):966–84. Available from: 

https://www.nature.com/articles/s41375-020-0776-2 

14. De Lavallade H, Apperley JF, Khorashad JS, Milojkovic D, Reid AG, Bua M, et al. 

Imatinib for Newly Diagnosed Patients With Chronic Myeloid Leukemia: Incidence of 

Sustained Responses in an Intention-to-Treat Analysis. J Clin Oncol [Internet]. 2008 Jul 

10 [cited 2024 Sep 3];26(20):3358–63. Available from: 

https://ascopubs.org/doi/10.1200/JCO.2007.15.8154 



 
 

981 

 

15. Sawyers CL. Chronic Myeloid Leukemia. N Engl J Med [Internet]. 1999 Apr 29 [cited 

2024 Sep 3];340(17):1330–40. Available from: 

http://www.nejm.org/doi/abs/10.1056/NEJM199904293401706 

16. Chronic Myeloid Leukemia Trialists’ Collaborative Group. Interferon Alfa Versus 

Chemotherapy for Chronic Myeloid Leukemia: A Meta-analysis of Seven Randomized 

Trials. JNCI J Natl Cancer Inst [Internet]. 1997 Nov 5 [cited 2024 Sep 3];89(21):1616–

20. Available from: https://academic.oup.com/jnci/article-

lookup/doi/10.1093/jnci/89.21.1616 

17. Druker BJ, Guilhot F, O’Brien SG, Gathmann I, Kantarjian H, Gattermann N, et al. Five-

Year Follow-up of Patients Receiving Imatinib for Chronic Myeloid Leukemia. N Engl 

J Med [Internet]. 2006 Dec 7 [cited 2024 Sep 3];355(23):2408–17. Available from: 

http://www.nejm.org/doi/abs/10.1056/NEJMoa062867 

18. Trask PC, Mitra D, Iyer S, Candrilli SD, Kaye JA. Patterns and prognostic indicators of 

response to CML treatment in a multi-country medical record review study. Int J Hema-

tol [Internet]. 2012 May [cited 2024 Sep 3];95(5):535–44. Available from: 

http://link.springer.com/10.1007/s12185-012-1043-8 

19. Verbeek W, König H, Boehm J, Kohl D, Lange C, Heuer T, et al. Continuous complete 

hematological and cytogenetic remission with molecular minimal residual disease 9 

years after discontinuation of interferon-α in a patient with philadelphia chromosome-

positive chronic myeloid leukemia. Acta Haematol [Internet]. 2006 [cited 2024 Sep 

3];115(1–2):109–12. Available from: https://karger.com/aha/article/115/1-2/109/15230 

20. Chhikara S, Sazawal S, Singh K, Chaubey R, Pati H, Tyagi S, et al. Comparative analysis 

of the Sokal, Euro and European Treatment and Outcome Study score in prognostication 

of Indian chronic myeloid leukemia-chronic phase patients on imatinib. South Asian J 

Cancer [Internet]. 2018 Oct [cited 2024 Sep 3];07(04):258–62. Available from: 

http://www.thieme-connect.de/DOI/DOI?10.4103/sajc.sajc_244_17 

21. Hasford J, Baccarani M, Hoffmann V, Guilhot J, Saussele S, Rosti G, et al. Predicting 

complete cytogenetic response and subsequent progression-free survival in 2060 patients 

with CML on imatinib treatment: the EUTOS score. Blood J Am Soc Hematol [Internet]. 

2011 [cited 2024 Sep 3];118(3):686–92. Available from: https://ashpublica-

tions.org/blood/article-abstract/118/3/686/28950 

22. Hasford J, Pfirrmann M, Hehlmann R, Allan NC, Baccarani M, Kluin-Nelemans JC, et 

al. A new prognostic score for survival of patients with chronic myeloid leukemia treated 

with interferon alfa Writing Committee for the Collaborative CML Prognostic Factors 

Project Group. JNCI J Natl Cancer Inst [Internet]. 1998 [cited 2024 Sep 3];90(11):850–

9. Available from: https://academic.oup.com/jnci/article-abstract/90/11/850/916627 

23. Hu B, Savani BN. Impact of risk score calculations in choosing front‐line tyrosine kinase 

inhibitors for patients with newly diagnosed chronic myeloid leukemia in the chronic 



 
 

982 

 

phase. Eur J Haematol [Internet]. 2014 Sep [cited 2024 Sep 3];93(3):179–86. Available 

from: https://onlinelibrary.wiley.com/doi/10.1111/ejh.12356 

24. Sokal JE, Cox EB, Baccarani M, Tura S, Gomez GA, Robertson JE, et al. Prognostic 

discrimination in" good-risk" chronic granulocytic leukemia. 1984 [cited 2024 Sep 3]; 

Available from: https://ashpublications.org/blood/article-abstract/63/4/789/163855 

25. Jabbour E, Cortes J, Nazha A, O’Brien S, Quintas-Cardama A, Pierce S, et al. EUTOS 

score is not predictive for survival and outcome in patients with early chronic phase 

chronic myeloid leukemia treated with tyrosine kinase inhibitors: a single institution ex-

perience. Blood J Am Soc Hematol [Internet]. 2012 [cited 2024 Sep 5];119(19):4524–6. 

Available from: https://ashpublications.org/blood/article-abstract/119/19/4524/30000 

26. Yamamoto E, Fujisawa S, Hagihara M, Tanaka M, Fujimaki K, Kishimoto K, et al. Eu-

ropean Treatment and Outcome Study score does not predict imatinib treatment response 

and outcome in chronic myeloid leukemia patients. Cancer Sci [Internet]. 2014 Jan [cited 

2024 Sep 5];105(1):105–9. Available from: https://onlineli-

brary.wiley.com/doi/10.1111/cas.12321 

27. Marin D, Ibrahim AR, Goldman JM. European Treatment and Outcome Study (EUTOS) 

Score for Chronic Myeloid Leukemia Still Requires More Confirmation. J Clin Oncol 

[Internet]. 2011 Oct 10 [cited 2024 Sep 5];29(29):3944–5. Available from: 

https://ascopubs.org/doi/10.1200/JCO.2011.37.6962 

28. Project Info [Internet]. [cited 2024 Sep 6]. Available from: https://www.leukemia-

net.org/leukemias/cml/project_info/ 

29. Deshmukh C, Saikia T, Bakshi A, Amare-Kadam P, Baisane C, Parikh P. Imatinib me-

sylate in chronic myeloid leukemia: a prospective, single arm, non-randomized study. J 

Assoc Physicians India [Internet]. 2005 [cited 2024 Sep 12];53:291–5. Available from: 

https://europepmc.org/article/med/15987013 

30. Savage DG, Szydlo RM, Goldman JM. Clinical features at diagnosis in 430 patients with 

chronic myeloid leukaemia seen at a referral centre over a 16‐year period. Br J Haematol 

[Internet]. 1997 Jan [cited 2024 Sep 12];96(1):111–6. Available from: https://onlineli-

brary.wiley.com/doi/10.1046/j.1365-2141.1997.d01-1982.x 

31. Singh A, Kulshrestha AR, Singh SK, Kulshrestha MR. To study the clinical and haema-

tological profile of cml patients and to compare the haematological response of imatinib 

and hydroxyurea in different subsets of CML patients. Saudi J Pathol Microbiol [Inter-

net]. 2019 [cited 2024 Sep 12];4(2):127–33. Available from: https://saudijour-

nals.com/media/articles/SJPM-42-127-133.pdf 

32. Raghuwanshi B, Pehlajani NK, Sinha MK, Tripathy S. A retrospective study of transfu-

sion practices in a Tertiary Care Institute. Indian J Anaesth [Internet]. 2017 [cited 2024 



 
 

983 

 

Sep 12];61(1):24–8. Available from: https://jour-

nals.lww.com/ijaweb/fulltext/2017/61010/a_retrospective_study_of_transfusion_prac-

tices_in.6.aspx 

33. Singh G, Parmar P, Kataria SP, Singh S, Sen R. Spectrum of acute and chronic leukemia 

at a tertiary care hospital, Haryana, India. Int J Res Med Sci [Internet]. 2016 [cited 2024 

Sep 12];4(4):1115–8. Available from: https://www.academia.edu/down-

load/87001622/644.pdf 

34. Chang F, Qazi RA, Khan M, Baloch S, Sahito MM, Mir A. Clinico hematological profile 

and phase distribution of chronic myeloid leukemia. Biol Med Aligarh [Internet]. 2015 

[cited 2024 Sep 12];7(257):2. Available from: https://www.academia.edu/down-

load/96288818/clinico-hematological-profile-and-phase-distribution-of-chronic-mye-

loidleukemia-0974-8369-1000257.pdf 

35. Tao Z, Liu B, Zhao Y, Wang Y, Zhang R, Han M, et al. EUTOS score predicts survival 

and cytogenetic response in patients with chronic phase chronic myeloid leukemia 

treated with first-line imatinib. Leuk Res [Internet]. 2014 Sep [cited 2024 Nov 

16];38(9):1030–5. Available from: https://linkinghub.elsevier.com/re-

trieve/pii/S0145212614001854 

 


