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Acute myeloid leukemia (AML) presents differently across age groups, with unique 
challenges in the adolescent and young adult (AYA) populations. This study compares 
clinical characteristics and outcomes between AYA and adult AML patients in Qatar. We 
conducted a retrospective analysis of 151 AML patients treated at the National Center for 
Cancer Care and Research, Qatar, between 2017-2021. Patients were divided into AYA 
(15-39 years, n=73) and adults (≥40 years, n=78) groups. Clinical characteristics, 
cytogenetic profiles, treatment approaches and survival outcomes were compared 
between groups. AYA patients (median age 30 years) showed distinct characteristics 
compared to adults (median age 53.9 years). AYA patients had lower platelet counts 
(62,900/mm³ versus 96,500/mm³, p=0.016) and higher blast percentages in peripheral 
blood and bone marrow (60% versus 40%, p=0.02). Core binding factor rearrangements 
were more common in AYA patients (32% versus 12%, p=0.03), while adult patients had 
more diploid karyotypes (55% versus 36%). AYA patients received more intensive therapy, 
with higher rates of FLAG-Ida salvage therapy (34% versus 15%) and allogeneic 
transplantation (32% versus 15%, p=0.01). While transplantation significantly improved 
survival in adults, its impact was less pronounced in AYA patients. Median overall 
survival was comparable between groups (23.14 versus 24.08 months, p=0.09). Our study 
reveals distinct biological and clinical characteristics between AYA and adult AML 
patients in Qatar. Despite receiving more intensive therapy, AYA patients showed 
comparable survival outcomes to adults, suggesting the need for age-specific treatment 
approaches. The differential impact of transplantation between age groups highlights the 
importance of personalized treatment strategies. These findings contribute to 
understanding age-specific differences in AML and may help optimize treatment 
approaches for both populations. 

INTRODUCTION 

Acute myeloid leukemia (AML) is an aggressive hemato
logic malignancy characterized by the clonal proliferation 
of immature myeloid cells in the bone marrow, blood and 
other tissues. This uncontrolled growth impairs normal 
hematopoiesis, leading to symptoms such as anemia, in
fection, and bleeding. AML is the most common acute 

leukemia in adults, with an incidence increasing with age. 
The prognosis and treatment approaches vary based on cy
togenetic and molecular profiles.1,2 AML is predominantly 
a disease of older adults, with a typical diagnosis age be
tween 68 and 72 years. However, adolescents and young 
adults (AYA), aged 15 to 39 years as defined by NCCN guide
lines, also present with AML, although the information 
available for this age group is limited and heterogeneous.3 

Correspondending author, Abdulrahman F. Al-Mashdali, E-mail: AAlmashdali@hamad.qa a 

Fareed S, Al-Mashdali AF, Shwaylia H, et al. Clinical Characteristics and Treatment
Outcomes of Acute Myeloid Leukemia in Adolescent and Young Adult versus Adult
Patients: A Single-Center Experience in Qatar. Clinical Hematology International.
2025;7(2):55-64. doi:10.46989/001c.140933. PMID:40567518

https://doi.org/10.46989/001c.140933
https://doi.org/10.46989/001c.140933


Age-related differences in genetic and molecular profiles 
significantly influence disease characteristics across differ
ent age groups. Molecular studies have demonstrated that 
certain genetic mutations become more prevalent as pa
tients age. AYA patients typically present with distinct ge
netic profiles, often showing a higher frequency of normal 
cytogenetics compared to older populations. Beyond the bi
ological aspects, younger patients face unique challenges 
that extend well beyond their medical condition. These in
dividuals must navigate their illness while simultaneously 
managing crucial life milestones, including educational 
pursuits, career development, establishing independence, 
and family planning. These concurrent life challenges can 
add substantial psychological and social burden to their 
disease experience.4 Unlike AYA patients with acute lym
phoblastic leukemia (ALL), who tend to have a more favor
able prognosis, those with AML often face a significantly 
poorer outlook despite advancements in treatment options 
This is partly due to most clinical trials and therapeutic 
protocols having been developed based on pediatric stud
ies, with fewer focusing on the adult population.5 

This retrospective study aims to shed light on the clini
cal features, cytogenetic abnormalities, molecular prognos
tic markers, treatment approaches and outcomes of AML in 
AYA patients compared with adult population, providing a 
detailed analysis of this less frequently studied group. 

METHODS 

We conducted a retrospective comparative analysis using 
data from the clinical database of our single tertiary hema
tology center, The National Center for Cancer Care and Re
search, Doha, Qatar. This center serves a country’s popula
tion of approximately 2.8 million people with an estimated 
median age of 32.2 years. The study included all patients 
diagnosed with AML between January 2017 and December 
2021. They were stratified into two groups: adolescents and 
young adults (AYA, age 15-39 years) and adults (age ≥40 
years). 

For both age groups, we collected comprehensive data 
including demographic information, clinical characteris
tics, laboratory findings (hematological profiles), patholog
ical features, and molecular attributes. Data exhibiting nor
mal distribution were represented as means with standard 
deviations (SD) and corresponding 95% confidence inter
vals (CI). Non-normally distributed data were summarized 
using median values and interquartile ranges (IQR). Cat
egorical variables were expressed as frequencies and per
centages. 

The study aimed to compare clinicopathological features 
between AYA and adult patients with AML, focusing on: 

Statistical comparisons between the two age groups were 
performed using Student’s t-test or Mann-Whitney U test 
for continuous variables, and chi-square or Fisher’s exact 
test for categorical variables. Survival metrics, including 
overall survival (OS) and progression-free survival (PFS), 
were computed using the Kaplan-Meier method. OS was 
calculated from the time of diagnosis in newly diagnosed 
patients or from the treatment start date in relapsed dis
ease to the time of death or last follow-up. The log-rank 
test was used to compare survival curves between age 
groups and subgroups. All statistical analyses were per
formed using GraphPad Prism version 9.0.0, with p-values 
<0.05 considered statistically significant. 

RESULTS 

PATIENT DEMOGRAPHICS AND DISEASE 
CHARACTERISTICS 

Among the 151 AML patients treated at our center between 
2017 and 2021, we identified 73 adolescents and young 
adults (AYA) and 78 adults, representing 48.3% and 51.7% 
of the cohort, respectively. The median age differed signif
icantly between groups (30 years for AYA versus 53.9 years 
for adults, p<0.001). Both groups showed similar male pre
dominance (75% in AYA, 78% in older adults). A notable de
mographic distinction was observed in ethnic distribution, 
with Asian descent predominating in the AYA group (63%) 
compared to only 33% in the adult group, where Arab eth
nicity was more prevalent. Patient characteristics are de
scribed in Table 1. 

LABORATORY PARAMETERS AND DISEASE 
FEATURES 

Initial laboratory findings revealed distinct patterns be
tween the age groups. AYA patients presented with lower 
hemoglobin levels (7.8 g/dL) compared to adults (8.7 g/dL), 
and significantly lower platelet counts (62,900/mm³ versus 
96,500/mm³, p=0.016). The disease burden, as measured by 
blast percentages, was notably higher in AYA patients, with 
60% in peripheral blood and 70% in bone marrow, com
pared to 40% and 60% respectively in adults (p=0.02). Bone 
marrow examination showed further distinctions, with high 
cellularity being more common in AYA patients (77%). No
tably, hypocellularity was present in 8% of AYA patients but 
absent in adults (p=0.03). Among AYA patients, dysplas
tic features included dysgranulopoiesis (40%), dyserythro
poiesis (23%), and dysmegakaryopoiesis (12%). 

CYTOGENETIC AND MOLECULAR PROFILES 

Significant differences emerged in cytogenetic patterns be
tween the age groups, as detailed in Table 2. Adults showed 
a higher frequency of diploid karyotypes (55% versus 36% 
in AYA), while CBF rearrangements were more prevalent in 
AYA patients (32% versus 12% in adults, p=0.03). Risk clas
sification in AYA patients revealed 35% favorable, 46% in
termediate, and 19% high risk. Molecular analysis showed 
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Table 1. General Characteristics of Patients     

Number/%/Status Number (percentage) 

Total number 73 

Age, mean (SD) 30.0 (6.3) 

Gender 

Male 55 (75%) 

Female 18 (25%) 

Ethnicity 

Asian 46 (63%) 

Arab 22 (30%) 

Others 5 (7%) 

HB, mean (SD) 7.8 (2.8) 

WBC, mean (SD) 54,600/mm³ (80.8) 

Platelet, mean (SD) 62,900/mm³ (61.6) 

Type of AML 

De novo 66 (90%) 

Secondary 7 (10%) 

Peripheral Blast, mean (SD) 0.6 (0.3) 

BM Blasts, mean (SD) 0.7 (0.2) 

Cellularity 

Hypercellular 57 (86%) 

Normocellular 4 (6%) 

Hypocellular 5 (8%) 

Dyserythropoiesis 

No 56 (77%) 

Yes 17 (23%) 

Dysgranulopoiesis 

No 44 (60%) 

Yes 29 (40%) 

Dysmegakaryopoiesis 

No 64 (88%) 

Yes 9 (12%) 

Risk cytogenetics 

Favorable 24 (35%) 

Intermediate 31 (46%) 

Poor 13 (19%) 

FLT-3 Negative 46 (78%) 

Positive 13 (22%) 

NPM-1 Negative 49 (82%) 

Positive 10 (17%) 

Not available 1 (2%) 

Second line FLAG-Ida 24 (34%) 

Hypomethylating agent 1 (1%) 

Others 1 (1%) 

Transplant No 50 (68%) 

Yes 23 (31%) 

Survival Alive 59 (81%) 

Dead 14 (19%) 
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Table 2. Comparison of Characteristics Between Adolescents and Young Adults (AYA) and Non-AYA Patients             

Parameter variable AYA (No, %) Non AYA No, % P-value 

Number of patients 73 78 

Age, mean (SD) 30.0 (6.3) 53.9 (10.7) <0.001 

Gender Female 18 (25%) 17 (22%) 0.68 

Male 55 (75%) 61 (78%) 

Race Asian 46 (63%) 36 (46%) 0.11 

Arabs 22 (30%) 33 (42%) 

Others 5 (7%) 9 (12%) 

HB, mean (SD) 7.8 (2.8) 8.7 (2.9) 0.070 

WBC, mean (SD) 54.6 (80.8) 36.2 (48.3) 0.089 

PLT, mean (SD) 62.9 (61.6) 96.5 (100.2) 0.016 

Blast, mean (SD) 60% (0.3) 40% (0.3) 0.002 

BM Blast, mean (SD) 70% (0.2) 60% (0.2) 0.024 

Cellularity Hypercellular 57 (78%) 67 (86%) 0.038 

Normocellular 4 (65.4%) 10 (13%) 

Hypocellular 5 (8%) 0 (0%) 

No BM biopsy given 0 (0%) 1 (1%) 

Dyserythropoiesis Yes 17 (23%) 9 (12%) 0.084 

No 56 (77%) 64 (88%) 

Dysgranulopoiesis Yes 29 (40%) 29 (40%) 1.00 

No 44 (60%) 44 (60%) 

Dysmegakaryopoiesis Yes 9 (12%) 13 (18%) 0.35 

No 64 (88%) 60 (82%) 

Cytogenetics 0.036 

CBF 23 (32%) 9 (12%) 

MLL/KMT2Ar 8 (12%) 7 (9%) 

Others 10 (14%) 15 (19%) 

Complex karyotype 2 (3%) 4 (5%) 

Diploid 26 (36%) 43 (55%) 

FLT-3 Negative 46 (78%) 59 (80%) 0.80 

Positive 13 (22%) 15 (20%) 

NPM-1 Negative 49 (83%) 63 (85%) 0.74 

Positive 10 (17%) 11 (15%) 

Allo-SCT No 50 (68%) 66 (85%) 0.019 

Yes 23 (32%) 12 (15%) 

comparable rates of FLT3-ITD (22%) and NPM1 (17%) mu
tations between the groups. 

TREATMENT APPROACHES AND RESPONSE 

Treatment strategies varied significantly between age 
groups. While both groups received standard anthracycline-
cytarabine induction therapy, FLAG-Ida (Fludarabine, Ara-
C, Granulocyte-colony stimulation factor, Idarubicin) sal
vage therapy was more frequently employed in AYA 
patients (34% versus 15% in adults). The rate of allogeneic 
transplantation was significantly higher in AYA patients 
(32% versus 15% in adults, p=0.01). 

SURVIVAL OUTCOMES 

With a median follow-up of 24 months for the entire co
hort, the survival analysis revealed interesting patterns. 
AYA patients demonstrated OS of 23.60 and PFS of 23.14 
months (illustrated in Fig. 1 A, B). The impact of trans
plantation varied markedly between age groups. In adults, 
transplantation significantly improved both OS (24 versus 
11 months) and PFS (31 versus 13 months) (p=0.04) (as 
depicted in Fig.2 A, B). However, AYA patients showed no 
significant survival difference with transplantation (OS: 26 
versus 20 months, p=0.7; PFS: 23 versus 19 months, p=0.1). 
Overall comparison showed comparable median OS be
tween AYA and adult patients (23.14 versus 24.08 months, 
p=0.09), as depicted in Fig. 3. 
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Figure 1. Overall (A) and Progression-free (B) survival       
curves in AYA patients     

DISCUSSION 

According to Qatar national registry (QNCR), the total pop
ulation of Qatar reached 2,833,679 by 2020. The crude in
cidence of AML was found to be 5.08 per 100,000 and the 
age standardized rate (ASR) to be 7.68 per 100,000. The 
crude cumulative was 0.72. and the peak male incidence 
was 35-39. 

AML is traditionally considered a disease of the elderly, 
with a higher incidence in older adults. However, in Qatar, 
the unique demographic structure with a predominantly 
working-age population results in a notable number of AML 
cases among AYA, typically defined as those between 15 
and 39 years old. Our research compares the characteristics 
and outcomes between AYA patients and adults (age ≥40 
years) with AML in Qatar, aiming to identify distinct pat
terns in disease biology, treatment responses, and long-
term prognosis between these age groups. 

Figure 2. Overall survival(A) and progression-free     
survival (B) in non-AYA (adult)patients stratified by        
Stem Cell Transplantation Status (SCT versus No SCT;         
P=0.04)  

Figure 3. Median OS comparison between AYA and       
non-AYA(Adult) cohorts (P=0.09)    
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Through this comparative analysis, we sought to under
stand age-specific differences that could influence treat
ment strategies. By examining these age-related variations, 
we aimed to develop tailored management recommenda
tions that better suit the needs of each age group, ulti
mately improving treatment outcomes and survival rates 
for both AYA and adult patients. 

AML accounts for 15%–20% of all leukemias in children 
and about 33% in adolescents and young adults. Age is a 
crucial prognostic factor in AML, with older age associ
ated with a less favorable prognosis.6,7 Over the past two 
decades, the OS rate for children with AML has improved 
significantly, with a 5-year ranging from 60% to 75%. De
spite these advances, the overall cure rates for AYA patients 
remain only 50%–60%.8‑11 Differences in treatment proto
cols and clinical trial designs between pediatric and adult 
groups contribute to this discrepancy, as some patients re
ceive differing treatment regimens.12,13 

Data from the USA and Germany indicate variations in 
incidence and outcomes among AYA patients due to ethnic, 
racial, and socio-economic factors. Morphological and cy
togenetic features may also differ in this age group.14‑16 

For instance, specific cytogenetic abnormalities, such as t 
(8;21), are less common in young adults compared to chil
dren, and AYA patients are more likely to present with nor
mal cytogenetics and unfavorable genetic mutations like 
FLT3/ITD compared to younger children. However, AYA pa
tients often have more favorable prognostic markers, such 
as CEBPA and NPM1 mutations.2 

In our retrospective study of AML in AYA group, we ob
served a cytogenetic risk distribution of 35% favorable, 46% 
intermediate, and 19% high risk. These findings are gener
ally consistent with global data on AML in the AYA popu
lation, where intermediate risk is often the most prevalent 
category.17 Our study found FLT3-ITD mutations in 22% of 
patients and NPM1 mutations in 17%. These mutation rates 
are comparable to those reported in other studies focusing 
on the AYA demographic, where FLT3-ITD mutations are 
found in approximately 20-30% of cases, and NPM1 muta
tions in about 15-25%. Of note, the mutation rates in pe
diatric and young adult AML patients are similar to those 
observed in adult AML patients. These genetic markers are 
crucial for prognosis and treatment decisions, underscoring 
the importance of molecular profiling in this age group.3,13,

18 

Unlike AYA patients with ALL, who often benefit from 
pediatric-inspired treatment protocols and, generally, have 
a more favorable prognosis, those with AML face a poorer 
outlook. This is due to the higher prevalence of adverse cy
togenetic features, such as FLT3-ITD mutations and com
plex karyotypes, and a lack of clinical trials tailored specif
ically for this age group. Thus, most AML treatment 
regimens for AYA patients are derived from pediatric or 
adult studies.3,5,18 Treatment regimens for AML in AYA and 
adult patients share similarities in their overall structure, 
typically involving intensive induction with cytarabine and 
anthracyclines, followed by post-remission phases. How
ever, key differences emerge in the management approach 
and outcomes between these groups. AYA patients often re

ceive treatment protocols that bridge pediatric and adult 
regimens, incorporating elements from both. The use of al
logeneic hematopoietic stem cell transplantation (HSCT) as 
an intensification strategy varies between AYA and adult 
populations, with differing indications and rates based on 
factors such as country, study group, and whether the 
provider is pediatric or adult focused.17 Notably, while out
comes for AYA patients receiving HSCT have improved over 
time, their overall survival rates remain intermediate be
tween those of children and older adults. Additionally, al
though transplant-related mortality (TRM) has decreased 
across all age groups, it remains significantly higher in AYA 
patients compared to children, underscoring the need for 
age-specific considerations in treatment planning and sup
portive care for this unique patient population.19 

In our retrospective study, we observed that non-AYA 
(adult) patients who underwent transplants experienced 
significantly better OS and PFS compared to those who did 
not receive transplants. This aligns with existing evidence 
that transplantation can enhance outcomes for adult pa
tients, though it is typically an option only for those who 
are healthy enough to handle the procedure. Interestingly, 
for adolescents and young adults (AYA), there was no sig
nificant difference in OS or PFS between those who received 
transplants and those who did not. This might indicate 
that the benefits of transplantation are less pronounced 
in AYAs, or it could mean that other factors, like the ef
fectiveness of initial chemotherapy, are more influential in 
this age group. These findings underscore the differences in 
treatment and outcomes between AYA and non-AYA AML 
patients. While AYAs often receive more intensive treat
ments and have higher rates of transplantation, the im
pact on survival can vary. This highlights the importance of 
developing personalized treatment strategies that consider 
the unique characteristics and risk profiles of each patient. 

During chemotherapy, AYA patients are particularly 
prone to treatment-related complications, such as nausea 
and vomiting, which can significantly impact their quality 
of life and adherence to treatment regimens. Managing 
these side effects effectively is crucial, as they can lead to 
malnutrition, dehydration, and a decreased ability to tol
erate further chemotherapy cycles.20 In addition to physi
cal side effects, AYA patients face substantial psychosocial 
challenges. This age group is at a critical stage of develop
ing autonomy and establishing their identity, which can be 
disrupted by the demands of cancer treatment. Issues re
lated to social interactions, sexuality, education and career 
development are particularly pronounced, as treatment of
ten requires extended hospital stays and can interfere with 
normal life progression.21 

Furthermore, the risk of secondary malignancies due to 
chemotherapy or HSCT is a significant concern, with in
cidence rates reported as high as 1.5%. This risk neces
sitates careful long-term monitoring and follow-up care 
to detect and manage any subsequent cancers early.22,23 

The potential for late effects of treatment, such as infer
tility, cardiotoxicity, and neurocognitive deficits, also re
quires attention. These factors underscore the importance 
of a multidisciplinary approach to care, which includes not 
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only oncologists but also psychologists, social workers and 
other specialists who can address the comprehensive needs 
of AYA patients. Despite its valuable insights into AML 
characteristics and outcomes in AYA and non-AYA popu
lations at a tertiary hematology center in Qatar, there are 
important limitations to our study. The single-center de
sign and demographic composition, predominantly male 
patients of Asian descent, may limit the generalizability 
of our findings to broader populations. The retrospective 
nature introduces potential selection and information bi
ases, and the 24-month median follow-up period may not 
fully capture late events, which are particularly relevant in 
AML. Although we collected detailed clinical and cytoge
netic data for both age groups, our analysis did not con
trol for potential confounding variables such as comorbidi
ties and socioeconomic factors, which could differentially 
impact treatment decisions and survival outcomes between 
AYA and older patients. A significant limitation was the 
lack of standardized minimal residual disease (MRD) as
sessment, which is now recognized as a crucial prognostic 
tool for risk stratification and treatment decision-making 
in AML. While initial genetic analysis focused on key mu
tations like FLT3-ITD and NPM1, this limitation has been 
subsequently addressed through the implementation of 
comprehensive next generation sequencing (NGS) myeloid 
testing covering 68 mutations at our center. Notable gaps 
in our study include the absence of quality-of-life assess
ments and psychosocial impact analyses, which likely differ 
significantly between age groups. Treatment heterogeneity, 
including variations in FLAG-Ida protocols and stem cell 
transplantation criteria across age groups, may have in
fluenced our comparative results. These limitations inform 
opportunities for future research, including multi-center 
studies with diverse patient populations, prospective de
signs with longer follow-up periods, integration of com
prehensive molecular profiling and MRD monitoring, as
sessment of quality-of-life outcomes, and standardization 
of treatment protocols, which would strengthen our under
standing of age-specific AML characteristics and improve 
the applicability of findings across both AYA and adult pop
ulations. 

CONCLUSION 

Our comparative analysis of AML between AYA and non-
AYA populations at our center reveals critical insights into 
age-specific characteristics and outcomes. Despite AML be
ing traditionally associated with older adults, Qatar’s de
mographic structure provides a unique opportunity to 
study both age groups, with a significant number of cases 
among AYAs (aged 15-39). Our research demonstrates dis
tinct cytogenetic risk profiles between age groups, with 
AYA patients showing different patterns of genetic muta
tions such as FLT3-ITD and NPM1 compared to adults, un
derscoring the need for age-specific molecular profiling to 
guide personalized treatment. While AYA patients often re
ceive treatment protocols that blend pediatric and adult 
regimens, older adults typically follow standard adult pro
tocols. Our findings show that although HSCT significantly 

improves outcomes in non-AYA patients, its benefits in 
AYAs are less pronounced, suggesting that initial 
chemotherapy effectiveness may play a more crucial role 
in younger patients. Treatment-related complications and 
toxicity profiles differ between age groups, with AYA pa
tients demonstrating better tolerance but facing unique 
psychosocial challenges that impact their quality of life 
and treatment adherence. The non-AYA group, while more 
susceptible to treatment-related complications, shows dif
ferent patterns of disease resistance and relapse. These 
age-specific differences necessitate tailored multidiscipli
nary approaches to care. Addressing these distinct needs 
through personalized treatment plans, increased clinical 
trial participation, and comprehensive supportive care is 
essential to optimize outcomes for both age groups. Our 
findings emphasize the importance of age-adapted strate
gies in AML management, potentially leading to improved 
survival rates and quality of life across all age groups 
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