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Spontaneous remission of acute myeloid
leukaemia

Spontdnni remise akutni myeloidni leukémie
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SOUHRN: Akutni myeloidni leukémie (AML) je maligni onemocnéni krvetvorby s vysokou mortalitou, které i pres pokroky v terapii zUstava
obtizné lécitelné, zejména u starsich komorbidnich osob a pacient( s rizikovym genetickym profilem. Naprosta vétsina nemocnych vyzaduje
intenzivni [é¢bu, ke konsolidaci dosazené remise a vyléceni je ¢asto nezbytné provést alogenni transplantaci krvetvornych bunék. Pfesto existuji
extrémné vzacné pripady spontannich remisi AML, které maji vétsinou kratké trvani.V hypotézach o pfi¢cinném mechanismu spontanni remise
je nejcastéji zminovan imunitni efekt, v radé pfipadl navazujici na infekci. Tato prace se zaméruje na prehled dostupnych kazuistik popisujicich
pfipady spontannich remisi za obdobi 2004-2023. Celkem jsme identifikovali 27 pfipadd u osob s medianem véku 59 let (od 28 do 77 let),
v 19 pfipadech z toho $lo o muze. Nejcastéji Slo o AML typu M2 a M4, cytogeneticky byl nej¢astéji popisovan normalni karyotyp. Délka spontanni
remise se pohybovala od 1 do 120 mésict s medidnem trvani 6 mésicu. Kratce popisujeme také vlastni zkusenosti s pfipadem spontanni remise
AML u 75leté zeny s cytogenetickym nélezem t(9;11)(p21;923) a trisomie chromosomu 8, u niz spontanni remise trvé 48 mésicu.

KLICOVA SLOVA: spontanni remise — akutni myeloidni leukémie

SUMMARY: Acute myeloid leukaemia (AML) is a malignant haematopoietic disorder associated with high mortality, which remains challenging
to treat despite therapeutic advances, particularly in older patients with comorbidities and those deemed high-risk. The vast majority of
patients require intensive treatment, with consolidation of remission and potential cure often necessitating allogeneic haematopoietic stem
cell transplantation. Nevertheless, spontaneous remission of AML is an extremely rare phenomenon, typically of limited duration. Hypotheses
regarding the underlying mechanism of spontaneous remission frequently implicate an immune-mediated response, often subsequent to
infection. This study reviews available case reports documenting instances of spontaneous remission between 2004 and 2023. In total, 27 cases
were identified, with a median patient age of 59 years (range 28-77), of whom 19 were male. The most common AML FAB subtypes were M2 and
M4, with a normal karyotype being the most frequently reported cytogenetic finding. The duration of spontaneous remission ranged from 1 to
120 months, with a median of 6 months. Additionally, we briefly report our own experience of spontaneous remission in a 75-year-old woman
harbouring a cytogenetic abnormality t(9;11)(p21;923) and trisomy 8, whose remission has persisted for 48 months to date.
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INTRODUCTION

Acute myeloid leukaemia (AML) is a het-
erogeneous group of malignant haema-
tological disorders arising from the trans-
formation of a myeloid haematopoietic
precursor, resulting in uncontrolled pro-
liferation of leukaemic blasts. AML ac-
counts for approximately 75-80% of all
acute leukaemias in adults. The reported
incidence is 3.7 cases per 100,000 per-
sons per year and increases substantially
with age, reaching up to 15 cases per
100,000 per year in individuals over the

age of 70. The median age at diagnosis is
72 years, and epidemiological data indi-
cate a slightly higher prevalence among
men [1].

The prognosis of AML is determined
by several key factors, including patient
age, overall health status and associated
comorbidities, and, most importantly,
the genetic and molecular characteris-
tics of the leukaemia. The five-year over-
all survival rate across adult patients of
all groups and ages is 31.9 % [2]. Prog-
nosis is significantly more favourable in

Transfuze Hematol Dnes 2025; 31(3): 180-185

patients younger than 60 years without
major comorbidities who are eligible for
intensive treatment. In low-risk AML, re-
mission rates range from 80 % to 95 %,
compared with 70-80% in intermediate-
risk disease and 40-50% in high-risk
disease. Long-term survival following
intensive therapy is 60-70% in low-
risk, 45-55% in intermediate-risk, and
15-20% in high-risk groups. By contrast,
for patients ineligible for intensive treat-
ment, the five-year survival rate is lim-
ited to 10-15% [1,3,4].




AML therapy is highly complex and in-
volves either an intensive or a non-in-
tensive approach [5]. Curative-intent
strategies typically comprise intensive
induction and consolidation chemo-
therapy, potentially combined with tar-
geted therapy or allogeneic haemato-
poietic stem cell transplantation in se-
lected patients. Non-intensive strategies
include treatment regimens based on
hypomethylating agents and inhibitors
of the anti-apoptotic protein B cell lym-
phoma (BCL2), aiming to prolong the
time to progression-free survival while
maintaining a good quality of life. Pal-
liative care approach focuses on cytore-
duction and supportive measures.

Despite its aggressive nature and ad-
vances in drug development, AML re-
mains a challenging disease to manage.
Improvements in prognosis and long-
term survival — particularly in the high-
risk group — have been limited.

Nevertheless, spontaneous remis-
sion (SR) of AML has been observed in
rare cases, occurring in the absence of
any specific anti-leukaemic therapy. Al-
though this is an exceptionally uncom-
mon phenomenon, it has been docu-
mented repeatedly in the literature. The
first reported case dates back to 1878,
when regression of leucocytosis was ob-
served in a patient following a severe ty-
phoid infection [6]. To date, more than
100 cases of SR in AML have been re-
ported. SR is usually transient and short-
term, although exceptions do exist. Ac-
cording to available data, the median
duration of SR is approximately 5 to
7 months [7,8], with exceptionally rare
cases lasting several years [9]. SR is most
commonly documented at the morpho-
logical level [7], however, cases of cy-
togenetic and molecular remission have
also been reported [10]. Although SR is
rare in AML, it represents a significant
phenomenon, the underlying mecha-
nism of which remains poorly under-
stood. The immune response triggered
by infection, often preceding SR, is con-
sidered the predominant factor [7]. To
date, the Czech literature lacks a com-

prehensive synthesis of current knowl-
edge and recent SR cases in AML; we
therefore analysed published case re-
ports to address this gap.

METHODS

For the purposes of this retrospective
analysis, the PubMed database was
searched to identify relevant case re-
ports. The following keywords were
used: “spontaneous remission” AND
“acute myeloid leukaemia” and “spon-
taneous remission” AND “AML". Arti-
cles published between 2004 and 2023,
which focused on adult patients and
were available in English or Czech were
included. Remission was defined mor-
phologically by the presence of less
than 5% blasts in the bone marrow. El-
igibility for inclusion also required doc-
umented cytogenetic profiling of AML.
The following parameters were as-
sessed: patient age, sex, AML subtype
according to the French-American-Brit-
ish (FAB) classification, cytogenetic and
molecular genetic profile, event preced-
ing SR onset, SR duration, depth of SR,
and blood count parameters — number
of leukocytes, platelets, haemoglobin.
Additional data - specifically whether
immunoglobulins or cytokine levels be-
fore or after SR were measured - were
also evaluated where available. The
data were analysed using Microsoft
Excel.

RESULTS

A total of 27 cases were included in this
analysis. Male patients predominated
(19/27; 70.4%) compared with female
patients (8/27; 29.6). The cohort ranged
in age from 28 to 77 years, with a me-
dian age of 59 years. The most frequent
AML subtypes according to the FAB clas-
sification were AML M2 and AML M4,
each recorded in 5 (18.5%) cases. Sec-
ondary AML occurred in 4 cases (14.8%),
one case each arising from myelodys-
plastic syndrome (MDS), chronic myelo-
monocytic leukaemia (CMML), essential
thrombocythemia-type myeloprolifera-
tive neoplasm (MPN-ET), and one case of
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therapy-related AML (t-AML) following
treatment for multiple myeloma.

Cytogenetic data were available for
all 27 patients. A normal karyotype was
the most frequently observed (10/27;
37.0%), followed a complex karyo-
type (4/27, 14.8%), trisomy of chromo-
some 8 (2/27, 7.4%) and translocation
t (9;11) /2/27, 7.4%). Molecular abnor-
malities were reported in 12 patients
(44.4%), most commonly including mu-
tations in the isocitrate dehydrogenase
2 (IDH2) gene (3/27, 11.1%) and muta-
tions in the nucleophosmin 1 (NPM1)
gene (2/27, 7.4%). The complete avail-
able cytogenetic and molecular find-
ings are summarised in Tab. 1. The blood
count at diagnosis showed a median
leukocyte count of 2.15x10°/L (range:
0.2-240.0x10°/L), a median platelet
count of 84x10%/L (range: 14-546x10°/L)
and a median haemoglobin value of
904g/L (range: 37-133g/L).

In the majority of cases, SR was pre-
ceded by an infectious episode (19/27,
70.4%). Pneumonia or other respiratory-
tract infection were the most common
(13/19, 68.4% of all infections), followed
by soft tissue infections (2/19, 10.5% of
all infections), gastrointestinal tract (GIT)
infections (2/19, 10.5% of all infections),
and, in one case each (1/19, 5.3% of all
infections), sepsis or catheter-related
bloodstream infection (CRBS).

Events other than infections also pre-
ceded the onset of SR. In 3 cases (3/27,
11.1%) this was solely the administration
of transfusion product, while in 2 cases
(2/27, 7.4%), no clear trigger was iden-
tified. SR in AML was also reported in
2 patients following discontinuation of
lenalidomide, which had been adminis-
tered as maintenance therapy for diffuse
large B-cell lymphoma and multiple my-
eloma [11,12]. In 1 case (1/27, 3.7%), SR
occurred after administration of a gon-
adotropin-releasing hormone (GnRH)
agonist in a patient diagnosed with both
AML and prostate cancer [13].

Overall, 13 patients (13/27, 48.1 %) re-
ceived transfusion prior to SR onset, of
whom 10 cases (10/27, 37%) had a con-
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Author,
reference

Fozza [8]

Mdller-
-Schmah [9]

Helbig [10]

Kremer [11]

MartinezDiez
[12]

Tsavaris [13]

Kazmierczak
[14]

Mozafiri [15]

Barkhordar
[16]

Xie [17]
Trof [18]
Trof [18]

Khalife-
Hachem [19]

Waller [20]
You [21]

Grunwald
[22]

Szotkowski
[23]

Hoshino [24]

Maywald [30]

Rautenberg
[32]

Al-Tawfig [33]

Marisavljevic
[34]

Teng [37]
Zeng [38]

Vachhani [39]

Bradley [40]
Pachner [41]

Sex,
age
M, 72
M, 61

M, 40

M, 51

M, 71

M, 64

M, 77

M, 53
F, 57

M, 42

M, 29

M, 28

F, 52

M, 66

M, 70

M, 72

F, 75

F, 49

M, 31
F, 59

M, 47
F, 63

M, 75
M, 31

F73

M, 58
F, 66

Tab. 1. Patient overview and case characteristics.

AML subtype Cytogenetic
(FAB) abnoramalities
Mo 48 XY, del (6)(p22pter),
(secondary) +13,+14
M5a t(9;11)(922;923), MLL/
AF9
not reported trisomy 8

M4 cOomplex karyotype

not reported  complex karyotype

(secondary)
M4 normal karyotype
(secondary)
M4 48 XY, + 13, +21
M4 normal karyotype
M2 11923/KMT2A+,
del(13q);
M5a normal karyotype
M2 t(8;21), del Y
M5b normal karyotype
M4 complex karyotype

not reported
(secondary)

M2

normal karyotype
normal karyotype
not reported

normal karyotype

not reported t(9;11)(p21;923),

MLL/AF9, trisomy 8

M5a 46,XX,1(8;16)(p11;p13)
M5a normal karyotype
Mo 47 XX, +mar, t(4;12),
WT1 overexpresion
M5b normal karyotype
M2 46,XY,del(6)(q21)
not reported trisomy 8
M2 46,XY,t(8;21)(q22,922),
del(9)(q22,934)
M5 del (15 q)

not reported normal karyotype

not reported  complex karyotype,

trisomy MLL

Molecular-genetic Triggering event prior

abnormalities

not reported
not reported

BCOR +,
RUNXT +,
IDH2 +

not reported

JAK2 +,
TP53 +,
U2AF1+

not reported
not reported

not reported
negative

not reported
not reported
not reported

IDH2 +, KRAS +
CEBPA +

IDH2+,
WT1+

NPM1 +
negative

MOZ-
CBP+

not reported

WT1
overexpresion

not reported
not reported

not reported
not reported

NPM1T +,
FLT3-ITD +

negative

not performed

to SR

infection, pneumonia
infection,CRBSI

infection, soft tissue

discontinuation of medic-
tion (lenalidomide)

infection, upper respiratory
tract, discontinuation of
medication (azctidine)
GnRH agonist therapy

transfusion

infection, pneumonia

infection, pneumonia

infection, pneumonia
infection, pneumonia
infection, sepsis
infection, pneumonia
discontinuation of medica-
tion (lenalidomide)
infection, pneumonia
transfusion
infection, pneumonia

no identifiable cause

infection, soft tissue
infection, pneumonia

infection, Gl tract
transfusion

infection, pneumonia

infection, pneumonia
no identifiable cause

infection, Gl tract

infection, pneumonia

Duration of SR (mon-
ths)

5

120

40
3

consolidation therapy
administered after
achieving SR

not reported, patient
died after achieving SR

12

12

48

24

CRBSI - catheter-related bloodstream infection; F — female; Gl tract — gastrointestinal tract; GnRH - gonadotropin releasing hormone;
M — male; SR — spontaneous remission
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comitant infection. In 1 patient (1/27,
3.7%), in whom transfusion was also
the only documented event prior to SR
onset, low-dose corticosteroids were ad-
ditionally also administered [14]. Corti-
costeroids were given to a total of 4 pa-
tients (4/27, 14.8%) prior to SR onset,
either as supportive care [8,14,15] or as
part of the treatment of COVID-19 pneu-
monia [16]. Granulocyte colony-stimu-
lating factor (G-CSF) was administered
in one patient (1/27, 3.7%) [171.

The duration of remission was as-
sessed in 25 of the 27 patients. In one
case, consolidation therapy was ini-
tiated immediately after SR, with re-
lapse occurring 4 later [18]. In the sec-
ond case, SR duration was not reported,
and the patient died shortly after remis-
sion [19]. Among 25 patients with a doc-
umented SR duration, the median was
6 months (range: 1-120 months). Mo-
lecular remission was achieved in 5 pa-
tients (5/25, 20%) [10,20-23]. Two pa-
tients received further treatment after
SR, either consolidation therapy or bone
marrow transplantation [21,24]. One pa-
tient developed another haematological
malignancy, specifically blastic plasma-
cytoid dendritic cell tumour [17]. Mal-
ler-Schmah reported the longest docu-
mented case of SR, with a 2012 study
describing follow-up of more than
10 years, during which minimal residual
disease (MRD) in peripheral blood re-
mained undetectable.

We describe the case of a 75-year-old
woman diagnosed with AML character-
ised by t(9;11)(p21;923), MLL/AF9 rear-
rangement, and trisomy 8. Due to severe
comorbidities, a palliative symptomatic
approach was adopted. At diagnosis,
the patient developed severe infectious
complications, including pneumonia
caused by influenza A virus and septic
shock of unclear aetiology. These com-
plications were treated with oseltamivir
and a combination of empirical antibio-
tics (ceftazidime, teicoplanin, and ami-
kacin). Erythrocyte transfusions were
also administered as part of support-
ive care. Following clinical stabilisation,

the patient was transferred to hospice
care, where the patient’s condition un-
expectedly improved. Two months later,
the patient was re-evaluated in our de-
partment, and, unexpectedly, SR of AML
was confirmed, with minimal residual
disease (MRD) in the bone marrow un-
detectable. The patient continues to be
monitored on an outpatient basis, with
48 months of follow-up at the time of
publication.

In the reviewed literature, cytokine
levels were documented in only one
case following influenza A infection [21]
and immunoglobulin levels were not re-
ported in any case.

DISCUSSION

The pathophysiology of SR remains un-
clear; however, several hypotheses have
been proposed. One of the leading theo-
ries suggests that immunological mech-
anisms are involved in SR induction. This
is supported by the observation that the
majority of reported SR cases were pre-
ceded by an infectious episode. In our
analysis, infection prior to the onset of
SR was documented in 70% of cases.
Fever is present in over 90% of patients
before SR[7]. SR has been associated not
only with bacterial infections, most com-
monly pneumonia, but also fungal infec-
tions [25], Pneumocystis jirovecii[26],
and viral infections such as influenza
A [21] and COVID-19 [16].

Severe infections stimulate the im-
mune system, leading to increased pro-
duction of cytokines such as tumour ne-
crosis factor-a, interferon-v, interleukins
1, 2 and 6. These cytokines are believed
to mediate the anti-leukaemic effect
through activaction of immune effec-
tor cells, including cytotoxic T-lympho-
cytes, macrophages and natural killer
(NK) cells [27-29]. In a 2012 study per-
taining to a patient with MLL/AF9 rear-
rangement and long-term SR, invitro
analyses showed NK cells exerting cy-
totoxicity against the myeloid leukae-
mia cell line K562, accompanied by in-
creased CD107a expression. The authors
suggest a likely involvement of both hu-

Spontaneous remission of AML -

moral and cellular immunity in the oc-
currence of spontaneous remission (SR),
with NK cell activity playing a key role
in maintaining long-term remission [9].
A 2023 mouse xenograft model study
demonstrated that infection with in-
fluenza A virus (subtype H1N1) slowed
AML progression and also prolonged
time of survival. It was also observed
that in a patient with SR and influenza
virus infection, the proportion of T-lym-
phocytes, particularly helper T-lym-
phocytes, was increased in peripheral
blood [21]. However, more data are lack-
ing in this aspect to support changes in
cytokine production or changes in the
immune profile.

Another immunogenic factor poten-
tially contributing to SR is blood transfu-
sion, which has been reported as a pre-
ceding event in several cases [30]. The
proposed mechanism in this context in-
volves cytokines and immune cells ca-
pable of eliciting a cytotoxic response
or inducing an immune reaction analo-
gous to the graft-versus-leukaemia ef-
fect [10,31]. In our cohort, there were
also patients in whom no alternative
triggering event preceding SR could be
identified. In some cases, transfusion oc-
cured concurrently with infection, po-
tentially amplifying immune activation
and enhancing anti-tumour immunity.
Of particular interest in this context is
the case of a patient who experienced
disease relapse after allogeneic bone
marrow transplantation, without clonal
evolution and with a decline in donor
chimerism; however, following a severe
episode of pneumonia, spontaneous
remission occurred with restoration of
complete donor chimerism [32]. Further-
more, cases of SR following the discon-
tinuation of immunosuppressive agents,
such as lenalidomide, suggest that the
ensuing upregulation of immune activ-
ity may be sufficient to suppress the leu-
kaemic clone.

Hypergammaglobulinaemia was also
reported in patients experiencing SR;
the overproduction of immunoglobu-
lins may be driven either by infectious
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stimuli or by immune responses di-
rected against tumour-associated an-
tigens [30,33]. In our patient cohort,
however, immunoglobulin levels were
neither assessed nor documented in any
of the reported cases.

Regarding genetic factors, long-term
SR lasting more than 10 years has been
reported in patient with the t(9;11)
translocation [9]. Another patient with
a similar cytogenetic profile of AML [23],
likewise achieved a durable, even mo-
lecular, remission. A separate publica-
tion describes a series of AML case re-
ports involving NPM1 mutations and
SR [35]; however, it is important to note
that NPM1 mutations represent a rel-
atively common AML subtype. Even
in the presence of cytogenetic abnor-
malities typically associated with poor
prognosis, such as complex karyotypes,
SR may occur, as demonstrated in our
analysis. Furthermore, data indicate that
patients with normal karyotype (27%)
showed a slightly longer median dura-
tion of SR, reaching 8 months (range:
1-40 months), compared to 6 months
in the overall cohort. One case report
described a female patient in whom SR
was accompanied by clonal evolution
and loss of the complex karyotype; re-
peated bone marrow examinations in
this case also confirmed the presence
of haemophagocytosis [19]. No con-
sistent correlation between remission
depth and cytogenetic profile has been
established [10].

Our retrospective analysis supports
and extends the findings of previously
published studies summarising the cur-
rent understanding of SR in AML. The
most widely accepted hypothesis for its
induction focuses on immune-mediated
stimulation, activating the host’s anti-
tumour response. Infectious complica-
tions are common in AML, both at dia-
gnosis and during treatment. Cerfian
etal. reported that up to 93% of patients
receiving induction therapy experience
infectious complications [36]. Neverthe-
less, SR in AML remains an exceptionally
rare clinical phenomenon.

CONCLUSION

At present, no definitive theory explains
the occurrence of spontaneous remis-
sion in acute myeloid leukaemia, nor
has any specific factor been identified
that can reliably predict its onset or du-
ration. A deeper understanding of the
immunological mechanisms driving SR
in AML could constitute a significant
breakthrough in immunotherapy, par-
ticularly in improving its efficacy or en-
abling the development of novel immu-
nomodulatory strategies. However, the
rarity, unpredictability, and temporal
variability of SR events make conducting
prospective studies virtually impossible.
Consequently, a comprehensive under-
standing of this phenomenon is likely to
remain elusive in the near future.
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