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ABSTRACT
Background: Acute Myeloid leukemia (AML) with multilineage dysplasia (MLD) is an
important subcategory of acute myeloid leukemia, which has been reported to have
prognostic importance. No studies have addressed this category of AML in Iraq Kurds, so
this study was initiated.
Subject and Methods: A total of 105 patients diagnosed as Acute Myeloid leukemia over 10
years were reassessed. They have a median age of 40 and a male: female ratio of 1.02:1. The
reassessment included re-evaluation of their clinical and hematological records, as well as reevaluation of their peripheral blood and marrow smears for multilineage dysplasia. The study
also included assessing any correlations between various clinical and hematological
parameters and the presence of MLD.
Results: Multilineage dysplasia was documented in 35.3% of cases. The dysplasia was
bilineage in 23.8% and trilineage in 11.4%. The most frequent dysplastic changes were
hypogranular granulocytes, pseudo-pelger-hüet anomely, and mono-lobated megakaryocytes,
seen in 46.6%, 29.5% and 20.9% respectively. The dysplasia was encountered in most
frequently in M5 and M6 morphological subtypes, while it was absent in the M3 subtype, a
finding which was significant (p =0.001). When the latter subtype was excluded from
evaluation, it was found that patients with MLD were less likely to have organomegaly, more
likely to have leukopenia, platelets < 20x109 /l, blast <20% in peripheral blood or <60% in
bone marrow than those with no MLD, although none was significant.
Conclusions: Multilineage dysplasia is frequently encountered in Iraqi Kurds with AML and
seen in all morphological subtypes except M3, and its presence needs to be documented in
bone marrow reports on new AML cases. Further prospective studies preferably including
cytogenetics to evaluate outcome in AML-MLD versus AML without it, needs to be initiated.
Duhok Med J 2017; 11 (2): 1-10.
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A

cute myeloid leukemia (AML) is a
collection of neoplastic blood
disorders characterized by the clonal
expansion of myeloid blasts in the bone
marrow, peripheral blood or other tissues1.
It is the most common acute leukemia in
adults, accounting for about 80% of cases
in this age group2. The annual incidence of
AML is approximately 2.4 per 100,000,

and it increases progressively with age,
with a median age at diagnosis of 67 years
and male predominance in most countries3.
Acute myeloid leukemia with multilineage
dysplasia (AML-MLD) was introduced by
the WHO in 2001 as a new entity and
defined by presence of 20% or more
peripheral blood (PB) or bone marrow
(BM) blasts with morphological features
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of myelodysplasia or a prior history of a
myelodysplastic syndrome (MDS) or
myelodysplastic/
myeloproliferative
4
neoplasm (MDS/MPN) . The emphasis in
this classification was mainly on
morphological dysplasia, though in more
recent WHO classifications, the addition of
cytogenetics as a defining criterion was
made, and the term AML with
myelodysplasia-related changes (AMLMRC) was introduced5, 6. The importance
of recognizing this entity as a distinctive
entity of AML is that several studies have
demonstrated that it exhibits a significantly
worse clinical outcome compared to AML
without associated myelodydplasia6.
In view of the absence of previous studies
on multilineage dysplasia in Iraqi Kurds
with AML, this study was initiated aimed
at determining the frequency of this
subgroup among AML patients from two
teaching hospitals. Furthermore, we also
aimed to determine any clinical and
hematological correlations of AML of the
latter subgroup.
MATERIALS AND METHODS
A total of 105 patients diagnosed in the
period between 2007 and 2017 based on
morphology of blood film and bone
marrow, supplemented by cytochemistry
and/or
immunophenotyping
were
retrospectively assessed at Azadi and Hevi
teaching hospitals –Duhok, Kurdistan/Iraq.
The assessment included reviewing
clinical and hematological records. The
peripheral blood and marrow smears were
re-evaluated for morphological subtyping.
Moreover, they were scrutinized for the
presence and extent of dysplastic changes
in erythroid, myeloid and megakaryocytic
elements to determine whether they
2

qualify for being considered AML with
multilineage dysplasia. The criteria for
such designation require the presence of
dysplasia in at least 50% of the cells in at
least two BM cell lines. Dyserythropoietic
features were defined as more than 50%
dysplastic features in at least 25
erythroblasts. Dysgranulopoietic features
include three or more neutrophils with
hyposegmented nuclei (pseudo-Pelger–
Heut anomaly), and hypogranular or
agranular neutrophils (more than 50% of
10 or more neutrophils).
Dysmegakaryopoietic
features
were
defined as three or more megakaryocytes
being micronuclear, multiseparated nuclear
or large mononuclear5.
The study was approved by the Kurdistan
commission of medical specialization,
Erbil, Kurdistan-Iraq.
The statistical
analysis utilized the chi square for
categorical variables and the t test for the
continuous ones. A p value of < 0.05 was
considered significant.
RESULTS
General characteristics
The enrolled patients had ages ranging
between 1.3 and 80 years (median 40
years) and included 87% adults (>15
years). There were 53 males and 52
females (male to female ratio of 1.02:1.0.
Clinically, the most common features were
pallor, bleeding manifestations, fever,
splenomegaly and hepatomegaly, seen at
frequencies of 95.2%, 36.2%, 29.5%,
20.9%, and 13.3% respectively. Blood
counts revealed anemia in 90.4%,
thrombocytopenia in 98%, leukocytosis in
59%, while leucopenia was noted in
23.8%. Bone marrow was hypercellular in
88.5% of cases, normocellular in the rest.
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The application of the FAB classification
on our cases revealed that the most
frequent subtype was M2, followed M3,
and M4, while the least was M6 (Table 1).
Table 1: AML morphological subtypes and their
association with MLD.

latter was highly significant (p=0.001)
(Table 1).
Table2: Frequency of Dysplastic Findings in the
enrolled AML cases.
Finding

Total (%)

Erythroid

p-

Megaloblasic Erythroids

15 (14.2)

Value

Erythroid multinucliarity

6 (5.7)

0.6200

Inter nuclear bridge

6 (5.7)

7 (38.9)

0.722

Karyorrhexis

2 (1.9)

31(29.5)

14 (45.2)

0.169

Granulocytes

M3

19 (18.1)

0 (0)

0.001

M3V

2 (1.9)

0 (0)

0.294

Granulocyte Nuclear Hypolobation
Hypogranularity

M4

17 (16.2)

6(35.3)

0.996

Megakaryocytes

M5

5(4.8)

4(80.0)

0.095

19 (18)

M6

1 (1.0)

1 (100.0)

Multi dispersed nuclei
(magakaryocytes)

0.173

Micro megakaryocytes

4 (3.8)

FAB
Classification

Overall
(no.105)
12 (11.4)

AMLMLD
(no. 37)
5 (41.7)

M0
M1

18 (17.1)

M2

AML with Myelodysplasia
Dysplastic changes noted in enrolled
patients varied in frequency, it involved
one cell line in 13 (12.4%), two in 25
(23.8%), and three in 12 patients (11.4%).
The most frequent dysplastic change was
hypogranular granulocytes seen in 46.6%,
followed by pseudo- Pelger- Hüet
neutrophil abnormality in 29.5% and
monolobed megakaryocytes in 20.9%.
Other dysplastic changes are outlined in
Table 2, and illustrated in Figures 1 & 2.
Out the 105 enrolled patients, 37 cases
(35.3%) satisfied the criteria of MLD as
set by the current study with two or more
cell lines being involved. When the
dysplasia was looked at in the context of
morphological subtypes, the most frequent
contributor was the M2 subtype (14 cases)
followed by AML M1 (7 cases) then AML
M4 (6 case), while 4 of the 5 cases of M5
and the only M6 showed MLD. However,
no cases of M3 showed dysplasia. The

Mono lobated megakaryocytes

31 (29.5)
49 (46.6)

12 (20.9)

When the M3 subtype was excluded from
evaluation, because of the absence of
dysplasia, and the remaining 84 cases were
analyzed, it was found that there were no
significant differences in age, sex, or
clinical presentation between those with
MLD and those without it. Despite the
lower rates of hepatomegaly (13.5% vs.
21.3%), splenomegaly (21.0% vs. 25.5%)
and lymphadenopathy (8.1% vs. 14.1%),
in those with dysplasia, however this was
not significant (p values of 0.36, 0.68 and
0.54 respectively). As for the peripheral
blood findings, and although leucopenia
<4 x109/L and platelets <20 x 109/L were
more frequent in dysplasia patients, neither
was significant (p=0.167 and 0.62
respectively) (Table 3).
Furthermore,
peripheral blood blasts of less than 20 and
bone marrow blasts less than 60 were more
frequent among those with MLD, though
again these were insignificant (Table 3).
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Table 3: Comparison between some hematological parameters in AML with multilineage dysplasia versus
those without it.
Parameter

NON MLD
No. (%)

MLD
No. (%)

P Value

Hemoglobin g/dl (mean± SD)
HB <10 g/dl

76.97±15.54
39 (83)

76.22+15.50
27 (73)

0.192
0.269

WBC x109/L (mean ±SD)

35.42±37.14

35.37±34.40

0.995

5 (10.6)
35 (57.4)

8 (21.6)
27(73)

0.167
0.877

51.31±36.58

72.43±79

0.108

47(100)

34 (91.9)

0.163

7 (14.9)

7 (18.9)

0.62

55.75±24.85

57.33±25.42

0.588

3 (8.3)

4 (12.1)

0.466

59.97±21.37

56.05±25.62

0.452

20(42.5)

17 (45.9)

0.756

WBC<4x109/L
WBC>11x109/L
Platelets x109/L (mean ±SD)
9

PLT <150 x10 /L
9

PLT <20 x10 /L
PB % Blasts (mean± SD)
PB % Blasts <20%
BM % of blasts (mean ±SD)
BM% of Blasts <60%

(a)

(b)

(c)

(d)

Figure 2: Shows (a) Blast + proerythroblast in the only AML-M6 case, (b) binucleated erythroid, (c)
Internuclear bridge and (d) multi nucleated erythroid precursor.
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(a)

(b)

(c)

(d)

Figure 2: Shows examples of dysplastic features in granulocytic cells and Megakaryocytes (a) Pseudopelger neutrophil, (b) hypogranular neutrophil, (c) Multi separated lobes megakaryocytes and (d)
monolobed megakaryocyte.

DISCUSSION
The general characteristics of our patients
are to a great extent consistent with
previous reports from Iraq7, 8. Our median
age of 40 years is not unexpected since our
series includes both children and adults
and it has been documented that patients
from this part of the world are generally
younger at presentation than their Western
counterparts3,6,9 The male to female ratio
approaches unity, which is not unique, and
has been reported by previous studies from
Iraq, USA and Japan7,10,11, though most
other studies report male predominance3.
The distribution of morphological subtypes
according to FAB classification is again
consistent with previous studies from Iraq7,
8
, where M2, M3 and M4 are the most

frequent subtypes. The main difference
from Western studies, is that the M3
subtype is relatively more frequent in this
part of the world, while its contribution in
the former countries is much less9.
Multilineage Dysplasia was identified in
35.3% of cases, which is relatively
intermediate between previous reports
from Europe and North America, where
figures ranging from 15-48% have been
reported6,12-19. The variation in these
figures is most likely due to variable
definitions and strictness of criteria as well
as the extent of investigation in different
series. The lower figures focused on
trilineage dysplasia and did not include
bilinieage ones as the new definition now
necessitates, while the higher figures are
5
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likely due to the inclusion of secondary
AML as opposed to denovo AML, and/or
the inclusion of cytogenetic studies as
recommended in the new version of WHO
classifications and the entity AML-MRC
rather than AML-MLD as used in our
study. In a developing country like ours,
and in the absence of routine cytogenetic
testing, identifying the latter entity seems
to be more realistic at this time. One of the
difficulties facing previous observers as
well as the current authors and may have
led to underestimation of MLD, was the
overwhelming marrow infiltration by
blasts in many, leaving very limited
residual hemopoietic element to evaluate
for dysplasia.
The failure to document any association of
MLD with age is consistent with several
earlier studies12, 20, 21, but is contrary to
others which suggested association of
MLD with older patients6, 22. From the
clinical aspect, the finding of lower
proportions
of
hepatomegaly/
Splenomegaly/ Lymphadenopathy (though
insignificant) is consistent with some
earlier studies12, and with the notion that
AML-MLD has a lower blast burden than
denovo AML without it. The higher rates
of blasts <20% in blood and <60% in
marrow in those with MLD in our series is
consistent with the latter notion. The
association
of
MLD
with
the
morphological subtypes M6, M5 and to a
lesser extent in M4, M2, M1 and M0, but
not with M3 is again similar to that
reported in the literature12, 23.
Some investigators have found that
morphological MLD on its own, is
associated with worse prognosis regardless
of cytogenetic changes, which supports the
importance of identifying AML-MLD as
6

attempted in our series6,14,15,18,19. Though
others, found that MLD is often linked to
prognostically
unfavorable
AML
cytogenetic profiles, but does not retain on
its own independent prognostic effect13,2022
. So this topic remains much contested24,
and it would have been quite interesting if
the current study included evaluation of
survival and remission induction data, but
we were limited by the retrospective nature
of the study.
In conclusion, it was found that among our
patients with AML, MLD is quite frequent
and further prospective studies including
preferably cytogenetic and molecular
studies to document the significance of this
observation through assessment of overall
survival, event free survival and remission
induction results are necessary.
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ثوختة
طهورينيَن تةخيَن شانةيى ييَن هةمةجور لدةف كورديَن عيَراقىَ ييَن كو ثةجنةشيَرا خوينىَ ذجورىَ مايلويدا دذوار
هةى .ظةكولينةكا ثاشظةيىَ لسةر  105نةخوشان
ثيَشةكى :ثةجنةشيَرا خوينىَ ذجورىَ مايلويدا دذوار يا كو طهورينيَن هةمةجوريَن تةخيَن شانةيى ئيَكة ذ جوريَن طرنطيَن ثةجنةشيَرا
خوينىَ ذجورىَ مايلويد كو طرنطييا وى دثاشةروذا نةساخيىَ داية .هيض ظةكولني ل هةريَما كوردستانىَ نةهاتينة كرن لسةر ظى بابةتى
لةورا ئةظ ظةكولينة هاتة ئةجنامدان.

ريَكيَن ظةكولينىَ :سةرجةمىَ  105نةخوشان هاتنة هةلسةنطاندنةظة كو ثةجنةشيَرا خوينىَ يا دذوار هةى ل سةرانسةرى  10ساالن دا.
تيَكرايىَ ذيىَ وان  40سال بوون و ريَذا نيَر بو مىَ  1.02بو  1بوو .دوبارة هةلسةنطاندنةظةيا ظان نةخوشان هاتة كرن بو نوماريَن وان
ييَن كلينيكى و ييَن خوينىَ هةروةسا هةلسةنطاندنةظييا تاقيكرنيَن خوينىَ ومةذيىَ هةستى بو طهورينيَن شانةيى ييَن هةمةجور .دظىَ
ظةكولينىَ دا كومةكا هةظبةندييا هاتة دياركرن دناظبةرا داتايَن كلينيكى و ييَن خوينىَ و هةبوونا طهورينيَن شانةيى ييَن هةمةجور.

ئةجنام :طهورينيَن شانةيى ييَن هةمةجور هاتنة دينت لدةف  %35.3ذ نةخوشان كو ل  %23.2دواليةنى بوون و ل  %11.4سىَ اليةنى
بوون .ئةظ طهورينة ل ثرانييا جوريَن نةخوشيىَ بوون و ثرت ل جورىَ  M5و  M6و ديارنةبوون ل جورىَ  M3و ئةظ ثيَزانينة يا موكم
بوو ذاليىَ زانستى ظة ( .)p=0.001ذبلى جورىَ  M3دياربوو كو نةخوشيَن طهورينيَن هةمةجور هةى كيَمرت تووشى مةزنبوونا هندةك
ئةنداميَن لةشى دبن و ثرت تووشى كيَمبوونا تةثكيَن خوينىَ ييَن سثى و ثةروكيَن خوينىَ ب بةراوردى دطةل نةخوشيَن طهورينيَن
هةمةجور نةى.

دةرئةجنام ::طهورينيَن شانةيى ييَن هةمةجور مشة دهيَنة دينت لدةف نةخوشيَن ثةجنةشيَرا خوينىَ جورىَ مايلويدا دذوار لدهوكىَ وهةمى
جور دهيَنة دينت ذبلى  .M3هةبوونا طهورينا دظيَت بهيَتة دوكيوميَنت كرن ل تاقيكرنا مةذيىَ هةستى و ثرت ثيَدظيية ظةكولينيَن
ئاييندةيى بهيَنة كرن سةبارةت شانا و هةلسةنطاندنا دةرئةجناما لدةف نةخوشيَن طهوريينَ ،هةمةجور هةى ببةراوردى دطةل وان ييَن
ئةظ طهورينة نةبن.
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الخالصة
خلل التنسج المتعدد في الكورد العراقيين المصابين بسرطان الدم النخاعي الحاد :دراسة أسترجاعية
على  105مريض

الخلفية واألهداف :سرطان الدم النخاع النقياني الحاد ذو النمو الشاذ المتعدد الطبقات هو فئة فرعية هامة من سرطان الدم
النقياني الحاد ،وقد تم تسجيله ألهميته كنذير تكهني .لم تتم أي دراسة من هذا القبيل عن هذه الفئة في إقليم كردستان ،لذا
بدأت هذه الدراسة .
طرق البحث :تم إعادة تقييم ما مجموعه  105مريضا تم تشخيصهم على أنها سرطان الدم النقياني الحاد على مدى 10
سنوات .ويبلغ متوسط العمر  40سنة ،ونسبة الذكور :اإلناث  .1 :1.02وشمل تقييم السجالت السريرية والدموية إعادة
تقييم فحوصات الدم المحيطي ومسحات النخاع للبحث عن النمو الشاذ المتعدد الطبقات .وشملت الدراسة مقارنة االرتباطات
بين اختالف المعايير السريرية والدموية مع وجود النمو الشاذ المتعدد الطبقات.
النتائج :تم توثيق النمو الشاذ المتعدد الطبقات في  ٪35.3من الحاالت .وكان خلل النمو الشاذ الثنائي في  ٪23.8و الثالثي
في  .٪11.4كانت التغيرات المتضرره المتكررة هي الخاليا المحببة قليلة الفصوص ،شذوذ بلكر هيو الكاذب  ،و ال َّن َّواء
أحادي الفصوص ،وجدت في  ٪29.5 ،٪46.6و  ٪20.9على التوالي .وقد وجد النمو الشاذ في معظم األنواع الفرعية
ولكن على األرجح في  M5و  ، M6في حين كان مفقودا في النوع الفرعي  .M3حيث كانت النتيجة كانت احصائيا كبيرة
 .(P = 0.001).عندما تم استبعاد النوع الفرعي األخير من التقييم ،وجد أن المرضى الذين يعانون من النمو الشاذ
المتعدد الطبقات كانوا أقل احتماال أن يكن لديهم تضخم عضوي ،ولكن من المرجح أن يكون لديهم نقص الكريات البيض،
الصفائح الدموية اقل من /20x109لتر ،خاليا النخاع االولية اقل من  ٪20في الدم المحيطي أو  ٪<60في نخاع العظم
مقارنة مع أولئك الذين ليس لديهم النمو الشاذ المتعدد الطبقات.
االستنتاجات :أن نسبة عالية من حاالت سرطان الدم النفياني الحاد في دهوك تشهد وجود نمو شاذ متعدد الطبفات و يشمل
هذا جميع االصناف الشكلية باستثناء  . M3ويتعين توثيق وجود النمو الشاذ المتعدد الطبقات في تقارير سرطان الدم
النقياني الحاد ،ومن األفضل أن تشمل الدراسات المرتقبة فحوص الوراثة الخلوية لتقييم نتائج هذا السرطان الحاد ذو النمو
الشاذ المتعدد الطبقات مقابل نتائج سرطان الدم الحاد بدون هذا النمو.

10

