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Abstract

BACKGROUND

Leukemic hematopoietic cells acquire enhanced self-renewal capacity and
impaired differentiation. The emergence of symptomatic leukemia also requires
the acquisition of a clonal proliferative advantage. Untreated leukemia patients
usually experience an aggressive process. However, spontaneous remission
occasionally occurs in patients with acute myeloid leukemia (AML), most
frequently after recovery from a febrile episode, and this is generally attributed to
the triggering of antineoplastic immunity. There may be another explanation for
the spontaneous remission as implicated in this paper.

CASE SUMMARY

A 63-year-old Chinese man presented with high fever, abdominal pain and
urticaria-like skin lesions. He was diagnosed with AML-M4 with t(8;21)
(922;922)/RUNX1-RUNX1T1 based on morphological, immunological,
cytogenetic and molecular analyses. He had a complex chromosome rea-
rrangement of 48,XY,t(8;21)(q22;q22),+13,+13[9]/49,idem,+mar[9]/49,idem,+8|2].
He also had a mutated tyrosine kinase domain in fms-like tyrosine kinase 3 gene.
He was treated with antibiotics and glucocorticoids for gastrointestinal infection
and urticaria-like skin lesions. The infection and skin lesions were quickly
resolved. Unexpectedly, he achieved hematological remission along with
resolution of the febrile episode, gastrointestinal symptoms and skin lesions.
Notably, after relapse, repeating these treatments resulted in a return to hemato-
logical remission. Unfortunately, he demonstrated strong resistance to antibiotic
and glucocorticoid treatment after the second relapse and died of sepsis from
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bacterial infection with multidrug resistance. The main clinical feature of this patient was that
symptomatic AML emerged with flaring of the gut inflammatory disorder and it subsided after
resolution of the inflammation. Learning from the present case raises the possibility that in a
subgroup of AML patients, the proliferative advantage of leukemia cells may critically require the
presence of inflammatory stresses.

CONCLUSION
Inflammatory stresses, most likely arising from gastrointestinal infection, may sustain the growth
and survival advantage of leukemic cells.

Key Words: Acute myeloid leukemia; Fms-like tyrosine kinase 3 tyrosine kinase domain; Glucocorticoid;
Antibiotic; Spontaneous remission; Gastrointestinal infection; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Untreated leukemia patients usually experience an aggressive process. However, spontaneous
remission occasionally occurs in a small number of patients with acute myeloid leukemia. Here, we report
an acute myeloid leukemia (AML) patient with t(8;21) translocation who achieved recapitulated
spontaneous remissions after antibiotic and dexamethasone treatments for febrile episodes and skin
lesions. These antibiotic and dexamethasone treatment-induced spontaneous remissions indicated that
inflammatory stresses, most likely arising from gastrointestinal infection, sustained the growth and
survival advantage of the leukemia cells. Inflammation-sustained proliferation may represent a specific
subgroup of AML.

Citation: Sun XY, Yang XD, Yang XQ, Ju B, Xiu NN, Xu J, Zhao XC. Antibiotic and glucocorticoid-induced
recapitulated hematological remission in acute myeloid leukemia: A case report and review of literature. World J
Clin Cases 2022; 10(22): 7890-7898

URL: https://www.wjgnet.com/2307-8960/full/v10/i22/7890.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i22.7890

INTRODUCTION

Acute myeloid leukemia (AML) is a highly heterogeneous group of malignant hematological diseases
caused by somatic mutations in multipotential hematopoietic cells. Leukemic hematopoietic cells
acquire enhanced self-renewal capacity and impaired differentiation. The emergence of symptomatic
leukemia not only requires the acquisition of enhanced self-renewal capacity but also critically requires
the acquisition of clonal growth and survival advantages. It is the growth and survival advantages that
lead to the accumulation and infiltration of transformed hematopoietic cells in the bone marrow, taking
up the hematopoietic pool, inhibiting normal hematopoiesis and ultimately resulting in a reduced
capacity to produce mature blood cells[1-4].

Chemotherapy is currently the main initial treatment for AML, the aim of which is to reduce the
number of leukemia cells and to achieve complete hematological remission. Untreated AML patients
usually experience an aggressive process[1]. However, spontaneous remission occasionally occurs in a
small number of AML patients, which frequently follows a febrile episode and is generally attributed to
the overproduction of proinflammatory cytokines and the activation of antineoplastic activities[5]. This
spontaneous remission could occur not only in patients with fused genes in recurrent chromosome
rearrangements and other cytogenetic abnormalities but also in patients with mutated genes in
recurrent molecular abnormalities and other transcription factors. Here, we report an AML patient with
the recurrent chromosome rearrangement t(8;21)(q22;q22)/RUNX1-RUNX1T1 who achieved unex-
pected spontaneous remission after antibiotic and glucocorticoid treatment for his gastrointestinal
infection and urticaria-like skin lesions. After relapse, repeating this treatment resulted in a second
remission. The recapitulated treatment responses confirmed the spontaneous remissions to be induced
by the antibiotic and glucocorticoid treatments. Learning from the present case raises the possibility that
in a subgroup of AML patients, the proliferative advantage of leukemia cells may critically require the
presence of inflammatory stresses.
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Figure 1 Morphological evaluation of the bone marrow and blood smears. A: A heavily hypercellular bone marrow with increased percentages of
monoblasts (accounting for 44.5% of the total nucleated hematopoietic cells) and premonocytes (24.5%); B: Highly increased white blood cells with significantly
increased percentages of premonocytes (accounting for 44% of the total nucleated cells) and monocytes (46%) in the blood smears.
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CASE PRESENTATION

Chief complaints
Abdominal pain and fever for 3 d and pruritic skin lesions for 2 d.

History of present illness

A 63-year-old Chinese man presented with abdominal pain and fever for 3 d in the absence of headache,
chest pain, dyspnea, cough and sputum. The highest body temperature was 39.7 °C. Oral administration
of antibiotics could not resolve the febrile episode or gastrointestinal symptoms. Urticaria-like pruritic
skin lesions occurred 2 d before, and treatment with astemizole could partially relieve the pruritus but
could not completely resolve the skin lesions. Within the last month, his performance status
exacerbated, with gradually aggravated fatigue, dizziness and palpitation.

History of past illness
The patient had no history of diseases in the hematological or other systems.

Personal and family history
No family history of hematological diseases, autoimmune diseases or malignant diseases was recorded.

Physical examination

His height was 1.71 m, body weight 74.5 kg. His body temperature was 38.3 °C, breathing rate 21 bp per
minute, heart rate 92 bp per minute, and blood pressure 17.6/10.4 Kpa (132/78 mmHg). Upon physical
examination, prominent signs were panabdominal tenderness and urticaria-like skin lesions.
Conspicuous mucocutaneous hemorrhage and jaundice were not found. No significant signs in the
nervous system, respiratory system, cardiovascular system, urogenital system or skeletal musculature
system were identified.

Laboratory examinations

Routine laboratory examinations: On admission, complete blood count (CBC) revealed the following
results: White blood cells (WBCs), 19.13 x 10°/L; absolute neutrophil count (ANC), 4.55 x 10°/L;
absolute monocyte count (AMC), 8.88 x 10°/L; red blood cells (RBCs), 2.38 x 102/L; hemoglobin level
(Hb), 80 g/L; platelets (Plts), 32 x 10°/L; absolute reticulocyte count (Ret), 5.61 x 10°/L; and C-reactive
protein (CRP), 142.7 mg/L. The coagulation profile and the urine examination did not show any
abnormalities. Fecal examination revealed the presence of increased pyocytes. Biochemical analysis
found elevated serum levels of lactate dehydrogenase (2834 IU/L), hydroxybutyric dehydrogenase
(2394 IU/L) and p2-microglobulin (47.3 mg/L) in the absence of abnormalities in liver and renal
functions. Pathogenic culture of his blood was sterile. Serological tests for hepatitis A, B, and C virus
and human immunodeficiency virus were negative. Biomarkers of neoplasms were also negative.

Morphological, immunophenotyping, cytogenetic and molecular biological analysis of leukemic
hematopoietic cells: Morphological evaluation of the bone marrow smears showed a heavily
hypercellular bone marrow, with substantially increased percentages of monoblasts (accounting for
44.5% of the total nucleated hematopoietic cells) and premonocytes (24.5%). Morphological evaluation
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of the blood smears showed a highly increased number of WBCs, with substantially increased
percentages of premonocytes (accounting for 44% of the total nucleated cells) and monocytes (46%)
(Figure 1). Two groups of abnormal myeloid precursors were detected in the bone marrow samples by
flow cytometric immunophenotyping analysis. One group (accounting for 32.53% of the total nucleated
cells) expressed CD13, CD33, CD14, CD11b, CD36, CD56, CD64, CD123 and human leukocyte antigen-
DR (HLA-DR); another group (accounting for 48.95% of the total nucleated cells) expressed CD34,
CD117, CD38, HLA-DR, CD13, CD33, CD11b, CD56 and CD123. Cytogenetic analysis by culturing the
bone marrow cells reported a karyotype of 48,XY,t(8;21)(q22;q22),+13,+13[9]/49,idem,+mar[9]/49,
idem,+8[2] (Figure 2). Molecular biological analysis revealed the presence of a fused AML1-ETO gene
and a mutated tyrosine kinase domain in fms-like tyrosine kinase 3 (FLT3-TKD) gene.

Imaging examinations

No positive findings were observed in the chest computed tomography (CT) images. However,
abdominal CT imaging revealed striking bowel wall thickening in the small and large intestines,
abnormally gas-filled small intestine, and paper-like dilation of the small intestines and sigmoid colon
with perienteric hypervascular fat proliferation, together with the symptoms and signs of the
gastrointestinal tract indicating the presence of gut inflammatory lesions.

FINAL DIAGNOSIS

He was made a definitive diagnosis of AML-M4 with the recurrent chromosome arrangement of
t(8;21)(q22;922)/ RUNX1-RUNXIT1[1,5].

TREATMENT

Because of the presence of obvious gastrointestinal infection and his poor performance status, cytostatic
therapies were deferred. He was treated with piperacillin-tazobactam and etimicin for his febrile disease
and with dexamethasone for his urticaria-like skin lesions. He was also prescribed an oral adminis-
tration of polyglycol electrolyte solution (1500 mL daily for 2 d) followed by rifaximin (200 mg, four
times daily) and berberine (0.3 g, three times daily) in an attempt to quickly eliminate the pathogens and
their metabolites from the intestines.

OUTCOME AND FOLLOW-UP

Unexpected hematological remission by antibiotic and glucocorticoid treatment

The febrile episode, gastrointestinal symptoms and urticaria-like skin lesions quickly resolved after
antibiotic and glucocorticoid treatment. Unexpectedly, his hematological parameters gradually
improved. Along with a decline in the AMC and CRP, the ANC, Plts and Ret rapidly increased, and the
RBCs and Hb steadily increased. On day 31, CBC showed the following results: WBCs, 10.83 x 10°/L;
ANC, 6.24 x 10°/L; AMC, 1.62 x 10°/L; RBCs, 2.74 x 10/L; Hb, 93 g/L; Plts, 253 x 10°/L; and Ret,
112.45 x 10°/L. When the blood smears were examined, there were no evident morphological
abnormalities in the blood cells except for the left shift in neutrophils. The significantly improved
hematological parameters and the absence of leukemia cells on blood smears indicated clearance of the
leukemia cells from the peripheral blood and an achievement of clinical hematological remission.
Because he declined chemotherapy and hypomethylation therapy, he was discharged from our center.

Recapitulated hematological remission by antibiotic and glucocorticoid treatment after relapse

He maintained a good performance status for approximately three weeks since he was discharged from
our center. On day 51, he was sent to our center with identical symptoms as when he was first hospit-
alized. The CBC results and the morphological evaluation of the blood smears confirmed disease
recurrence. Because of the history of the achievement of a hematological response to antibiotic and
glucocorticoid treatment and because of the existence of an obvious gastrointestinal infection, he was
tentatively treated with the same modality as when he was first hospitalized. As we anticipated,
repeating the treatment resulted in a second clinical and hematological remission.

He refused chemotherapy and hypomethylation therapy again, and he was discharged. During the
follow-up, he experienced a second relapse on day 105 with the same symptoms, but this time, he
demonstrated strong resistance to antibiotic and glucocorticoid treatment and eventually died of an
overwhelming infection at another hospital. Pathogenic culture of his blood samples reported a positive
result for Acinetobacter baumannii infection with multidrug resistance.
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Figure 2 Cytogenetic analysis for the bone marrow culture. Cytogenetic analysis by culture of the bone marrow sample reported a karyotype of
48 XY 1(8:21)(q22:922),+13,+13[9]/49,idem, +mar[9]/49,idem,+8[2].
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Results of CBCs during the treatments in our center
Hematological examinations of WBCs, ANC, AMC, Hb, Plt and Ret levels during the treatments in our
center are outlined in Figure 3.

DISCUSSION

In the present case, the presence of increased percentages of blasts and CD34+ progenitors, the identi-
fication of the chromosome rearrangement of (8;21)(q22;q22) and the fused AML1-ETO gene fulfilled
the diagnostic criteria for AML with the recurrent chromosome rearrangement of t(8;21)(q22;q22)/
RUNX1-RUNX1T1[1,4]. On admission, he presented with the major complaints of high fever, overt
gastrointestinal symptoms and urticaria-like skin lesions. In this setting, chemotherapy was deferred.
He was prescribed antibiotics to treat the febrile episode, dexamethasone to treat urticaria-like skin
lesions and a gut-cleansing preparation to remove gastrointestinal pathogens and their metabolites. His
gastrointestinal infection and skin lesions were quickly resolved. Along with the resolution of the
gastrointestinal infection and the skin lesions, his hematological profile significantly improved. The
disappearance of the leukemia cells from his blood smears suggested an achievement of clinical hemato-
logical remission, although bone marrow aspiration was not performed at that time.

Because he declined chemotherapy and hypomethylation therapy, we had the opportunity to observe
the recapitulated treatment response after disease relapse. The relapse-remission regularity was that
symptomatic AML emerged with flaring of the gastrointestinal infection, and symptomatic AML
subsided after resolution of the gastrointestinal infection by antibiotic and glucocorticoid treatments.
These recapitulated treatment responses indicated that hematological remission was induced by
antibiotic and glucocorticoid treatments. This raises the possibility that the clonal growth and survival
advantage of the leukemia cells were sustained by the inflammatory stresses, probably derived from the
gut inflammatory condition. With effective treatment of the gut inflammatory condition, the leukemia
cells lost their proliferative advantage, and normal hematopoiesis was restored.

AML is highly heterogeneous in clinical presentation and treatment responses, which results from the
high diversity of impaired genes, not only driving genes in the transformation of hematopoietic
progenitors and in the acquisition of proliferative advantage but also nondriving genes affecting the
clinical and biological activities of transformed leukemia cells. To date, hundreds of genes have been
found to be associated with leukemia pathogenesis, each of which has a distinctive impact on disease
development, progression and treatment responses[1-4]. The natural history of AML is generally
aggressive, leading to death usually within weeks to months after the emergence of symptomatic
disease in the absence of specific treatments[1,4]. However, spontaneous remission occasionally occurs
in a small number of AML patients[5].

Although spontaneous remission is a rare event, more than 100 adult AML cases have been recorded.
Spontaneous remission was reported in AML patients with various recurrent cytogenetic abnormalities,
such as t(8;21)(q22;q22)/ RUNX1-RUNX1T1[6-9], t(15;17)(q31;q22)/ PML-RAR-0[10], t(v;11q23)/KMT2A
rearrangement[11-13], inv(16)(p13;q22) or t(16;16)(p13;q22)/ CBFB-MYH11[14,15] and t(8;16)(p11;p13)/
MOZ-CBP[16]. Spontaneous remission was also reported in AML patients with a normal karyotype and
other cytogenetic abnormalities, with +8 being the most frequently observed cytogenetic abnormality
[17-21]. Spontaneous remission has been reported in AML patients with recurrent gene mutations such
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as nucleophosmin 1 and RUNX1[22-24], with gene mutations in epigenetic modulation such as Ten-
Eleven Translocation-2, BCOR, isocitrate dehydrogenase 1 and 2; splicing factors such serine/arginine-
rich splicing factor 1, U2AF1 and pre-mRNA processing factor 8; and cell growth receptors and their
signaling pathway components such as FLT3-ITD, BRAF, NRAS, KRAS and neurofibromatosis type 1
(NF1)[22-26]. Spontaneous remission even occurs in relapsed AML patients many years after allogeneic
hematopoietic stem cell transplantation[13,27]. These AML patients encompassed M0-M6 subtypes with
monocyte differentiation accounting for approximately half of the reported cases[6,10,11,14,16]. Patient
bone marrow may be either hypercellular or hypocellular, and WBCs may be either elevated or reduced,
with reduced WBCs occurring in a large proportion of reported cases.

In the majority of reported cases, the emergence of AML was concomitant with the flaring of an
infectious episode, and spontaneous remission occurred after recovery from the infectious disease by
treatment with antibiotics, corticosteroids, recombinant human granulocyte colony stimulating factor
(rH-GSF) and/or surgical drainage. Infections range from localized infections[5,6,9,15] to fulminant
sepsis[5,6,28-30]. Several extrapolations have been proposed to explain the occurrence of spontaneous
remission in AML: (1) Overproduced inflammatory cytokines suppress the proliferation and promote
the apoptosis of leukemia cells[31-33]; (2) Restored or acquired cellular and innate immune responses
target leukemia cells[11,34]; (3) Restored or acquired humoral immune response targets leukemia cells
[8,35]; (4) Acquired graft-versus-leukemia effects suppress the proliferation of leukemia cells[13,21,27];
(5) Glucocorticoids promote the apoptosis of leukemia cells[9]; and (6) Granulocyte CSF promotes the
differentiation of leukemia cells[7,10,17]. However, these mechanisms do not legitimately explain the
features of spontaneous remissions in our present case. This raises the possibility that an inflammation-
sustained proliferative advantage of leukemia cells promotes the emergence of symptomatic disease,
which may be the best explanation for these antibiotic and glucocorticoid treatment-induced hemato-
logical remissions. Symptomatic AML emerged when the inflammatory stresses flared, and the
symptomatic AML subsided after the inflammatory stresses had been resolved by effective treatments.
In other reported cases, spontaneous remissions occurred frequently after recovery from a febrile
episode in response to diverse treatments rather than during the flaring of the infectious episode, also
indicating an inflammation-sustained proliferative advantage, at least in a fraction of the reported cases.

It is generally accepted that constitutionally activated growth factor receptor signaling pathways are
responsible for the growth and survival advantage of leukemic stem cells. Activated growth factor
receptors and their signaling pathway components, such as the formation of fused genes involving ABL,
FGFR1 and platelet-derived growth factor receptor and mutated genes involving FLT3, KIT, interleukin-
3R, RAS, CBL, PTPN11 and NF1, result in autonomous proliferation[1-4]. In some AML patients,
activation of certain mutated genes may not be autonomous but instead ligand-dependent, resembling
mutated genes in the B-cell receptor signaling pathway during lymphoma pathogenesis in which the
antigen-dependent growth and survival advantages have been well described[36-39]. In this setting,
mutated genes in growth factor receptor signaling pathways may play a tonic role in intensifying prolif-
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erative signaling after ligands bind to their receptor, thereby acquiring growth and survival advantages.
While clonal B cells proliferate in response to antigens binding to B-cell receptors[36-39], myeloid
hematopoietic progenitors proliferate in response to ligands binding to pattern recognition receptors,
cytokine receptors and colony-stimulating factor receptors[40-42]. Inflammatory cytokines and colony-
stimulating factors could directly promote the growth and survival of leukemia cells[43-47]. In our
present case, the FLT3-TKD mutation was identified, which might be responsible for the proliferative
advantage in inflammatory conditions.

This study has several limitations. First, the diagnosis of spontaneous remission was dependent on
hematological improvements and the disappearance of leukemia cells from blood smears, lacking
morphological evaluation of bone marrow smears and cytogenetic and molecular monitoring. Second,
the exact ligands responsible for the proliferative advantage were not identified. Therefore, additional
studies are merited to confirm the extrapolation.

CONCLUSION

The recapitulated hematological remissions provide strong evidence for the treatment responses being
induced by antibiotic and glucocorticoid treatments. AML is a highly heterogeneous hematological
malignancy. In our present case, removing the underlying infection could induce a transient hemato-
logical remission, suggesting that the growth and survival advantage in this subgroup of leukemia cells
may be sustained by inflammation. The ligands may be infection-related components such as microbes
or their metabolites, inflammatory cytokines or colony-stimulating factors produced in response to
infection. This phenomenon warrants further investigation and may aid in investigating AML
pathogenesis and in improving therapeutic outcomes in this subgroup of AML patients.
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