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Abstract: Inflammatory lesions in upper digestive tract are common adversary events in children with acute lym-
phoblastic leukemia (ALL). However, when these lesions initiate is still not clear. In this study, we retrospectively 
analyzed the endoscopic detection results of 129 children who suffered from ALL at diagnosis. 107 (82%) patients 
were found with gastrointestinal inflammation, of which 101 patients had lesions in the stomach, 11 had lesions in 
the esophagus and 51 had lesions in the duodenal bulb. Only 2 patients were found with helicobacter pylori infec-
tion, and 1 patient was found with a mycotic infection in the esophagus. We demonstrate that most patients with 
ALL have gastrointestinal inflammation at the diagnosis of the basic disease, and in contrast to adult patients in 
China, these inflammatory lesions were mostly not caused by HP infection. 
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Introduction

Acute lymphoblastic leukemia (ALL), which ac- 
counts for more than 80% of acute leukemia 
cases in children and young adolescents [1], is 
the most common malignancy that occurs in 
these age groups [2]. Since the development of 
chemotherapy for pediatric ALL over the dec- 
ades, over 80% of children who suffer from ALL 
can now be cured with multidrug chemothera-
peutic regimens [1]. In contrast to this dramatic 
progress in efficacy, the toxicity of the chemo 
drugs causes various adverse events which 
contribute to the most common reasons for 
treatment interruption or discontinuation [3-5] 
and thus lead to a poor prognosis of leukemic 
children [6]. Moreover, evidence suggests that 
the toxicity induced by the chemo agents could 
negatively influence the quality of life and the 
long term survival of the children who suffered 
from ALL [7, 8]. 

Gastrointestinal lesions were common in pat- 
ients suffering from leukemia. Previous studies 

[9] had elucidated that adverse gastrointestinal 
events could be induced during chemotherapy. 
During the induction of therapy for children with 
ALL, the application of glucocorticoid (GC) [10] 
and daunorubicin (DNR) [11] could induce ad- 
verse gastrointestinal events. Another cause of 
gastrointestinal lesions reported in patients 
with leukemia was the infiltration of leukemic 
cells, cases that have been reported in patients 
with adult T-cell lymphoblastic leukemia (ATL) 
[12] and acute myeloid leukemia (AML) [13]  
and late relapse ALL [14], but there are few 
studies about the initiation of these lesions.

To evaluate the incidence of upper gastrointes-
tinal tract lesions in children suffering from ALL 
at diagnosis, we retrospectively analyzed endo-
scopic detections in the upper digestive tract 
from the esophagus to the duodenum bulb, and 
the staining of biopsy tissues results of 129 
patients who suffered from ALL, and statisti-
cally analyzed the initiation ratio of upper diges-
tive tract lesions that occurred at diagnosis.



Incidence of gastrointestinal inflammation in childhood leukemia

3672 Int J Clin Exp Pathol 2018;11(7):3671-3677

Patients and methods

Patients

A total of 129 patients under the age of 18 with 
newly diagnosed ALL who were hospitalized in 
the Children’s Hospital of Chongqing Medical 
University (CHCMU) from may, 2013 to novem-

ber, 2014 were recruited for this study. Patients 
were excluded if they had gastric or duodenal 
ulceration, had prior gastric surgery, or had 
taken a proton pump inhibitor or antibiotics 
within the previous month. This study was ap- 
proved by the research ethics commission of 
CHCMU, and informed consents were obtained 
from all patients or their guardians, in accor-
dance with the declaration of Helsinki. The 
diagnosis of ALL was performed using a stan-
dard French-American-British (FAB) morphol- 
ogical analysis [15], and the morphology-immu-
nology-cytogenetics-molecular biology (MICM) 
criteria from the who classification of tumors of 
hematopoietic and lymphoid tissues in 2008 
[16], and the immunological phenotype was 
determined for each patient.

Detection and evaluation of digestive tract 
lesions

Endoscopy detection was carried out for each 
patient in this study after the diagnosis of leu-
kemia and before the glucocorticoid was ap- 
plied. Endoscopy detections were carried out 
by the clinicians from the Gastroenterology 
Division of Children’s Hospital of Chongqing 
Medical University (CHCMU), applying olympus 
CV240 video endoscopy (olympus Inc., Shin- 
juku-ku, Tokyo, Japan), and the images were 
obtained from the esophagus, stomach and 
duodenum when lesions on the mucosa were 
observed. The detection and diagnosis of le- 
sions in upper digestive tract were determined 
by experienced doctors from the gastroenterol-
ogy division through the careful examination of 
the endoscopic images.

The severity of inflammation in the stomach 
and duodenum were determined by histochem-
ical staining with hematoxylin and eosin in the 
tissue obtained through biopsy. Biopsies were 
taken using 2.2 mm Radial Jaw® biopsy for-
ceps. Biopsy tissues of patients with the endo-
scopic appearance of duodenitis or gastritis 
were taken from visually abnormal mucosa. 
The tissues were fixed in 4% buffered forma- 
lin and processed for paraffin embedment. 
Sections were routinely stained with hematoxy-
lin-eosin (H&E) using the standard protocol, 
and the stain pictures were observed and pho-
tographed using a Leica® DM1000 microsys-
tems microscope (Leica Inc., Wetzlar, Germany).

Table 1. Characteristics and clinical manifesta-
tions of recruited ALL patients
Characteristics Cases Percentage (%)
Gender 129
    Male 84 65
    Female 45 35
Age (years) 129
    <10 107 83
    ≥10 22 17
Type of ALL 129
    B-ALL 116 90
    T-ALL 13 10
Morphology of ALL 129
    L1 47 36
    L2 75 58
    L3 7 6
Immuno-phenotype of B-ALL 116
    Pro-B 2 2
    C-B 81 70
    Pre-B 33 28
Risk stratification 129
    Standard risk 64 50
    Intermediate risk 33 26
    High risk 32 24

Table 2. The sites of lesions in upper digestive 
tract
Position Cases Percentage (%)
Overall positions 129
    Normal 22 18
    With lesions 107 82
Esophagus 129
    Normal 118 91
    With lesions 11 9
Stomach 129
    Normal 28 22
    With lesions 101 78
Duodenal bulb 129
    Normal 78 60
    With lesions 51 40
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Figure 1. Endoscopic graphs of the esophagus, stomach and duodenum bulb of children with ALL. A. The endo-
scopic graphs of children with ALL at diagnosis. Four patients respectively with typical normal (Row 1), gastritis 
(Row 2), duodenitis (Row 3) and esophagitis (Row 4) in the upper digestive tract mucosa were shown. Four graphs 
obtained from esophagus (panel 1 “Esophagus”), duodenal bulb (panel 2 “Duodenum”), antrum (panel 3 “Sinuses 
ventriculi”) and fundus (panel 4 “Fundus ventriculi”) were shown for each patient. Hyperemia and edema of the mu-



Incidence of gastrointestinal inflammation in childhood leukemia

3674 Int J Clin Exp Pathol 2018;11(7):3671-3677

14Carbon-urea breath tests were used to diag-
nosis Helicobacter pylori (HP) infection. Tissue 
cultures were done to determine the bacteria 
and fungi which were infected in the lesions. All 
these experimental examinations were carried 
out by the Clinical Laboratory Department of 
CHCMU, and the results were analyzed by expe-
rienced pathologists.

Statistics

Statistical analyses were performed using the 
IBM SPSS statistics software version 19.0 (IBM 
Corporation, Armonk, NY, USA). The data from 
patients were presented as medians (range). 

Results

Patients characteristics

All 129 patients in this study were diagnos- 
ed with acute lymphoblastic leukemia accord-
ing to WHO MICM criteria. Data from all pa- 
tients at diagnosis is shown in Table 1. The 
median age of patients was 64 months, with  
a range from 18 months to 193 months. Amo- 
ng all the patients, there were 45 female and  
84 male patients, 116 patients suffered from 
B-ALL and the others suffered from T-ALL, 
depending on the immunological features. Ac- 
cording to the morphological detection evi-
dence, the all cases were divided into three 
groups: 47 cases (36%) with L1-ALL, 75 cases 
(58%) with L2-ALL and 7 cases (6%) with L3- 
ALL. Immuno-phenotypic detection suggests 
that among all the 116 patients who suffered 
from B-ALL, most had the common-B ALL (81/ 
116), less common was pre-B ALL (33/116), 
and only 2 cases were diagnosed as pro-B type.

Followed the risk stratification criteria of the 
CCLG-2008ALL protocol, all the patients enr- 
olled in this study were divided into three risk 
groups at diagnosis (Table 1): standard risk 
(64/129, 50%), intermediate risk (33/129, 
26%) and high risk (32/129, 24%).

Upper digestive tract lesions were found in 
most patients suffered from ALL at diagnosis

Endoscopic detection for the lesions in the 
esophagus, stomach and duodenal bulb was 
carried out for each patient after the diagnosis 
of leukemia, and the occurrence and sites of 
inflammatory lesions were also recorded, and 
all these data are shown in table II. Among all 
the 129 patients, 107 patients (82%) were 
found to have inflammatory lesions in the upper 
digestive tract. Esophagitis was found in 11 
patients (9%), gastritis was found in 101 
patients (78%), and the duodenitis was found in 
51 patients (40%). Only 22 patients were found 
with no lesions in the upper digestive tract at 
diagnosis. 

The stomach alone (56 cases) and the stom- 
ach combined with the duodenal bulb (35 
cases) were the more common lesion sites of 
lesions in ALL children at diagnosis. The duo- 
denal bulb alone (5 cases), and the duode- 
nal bulb combined with the esophagus (1  
case), and the stomach, esophagus and duo- 
denal bulb together (10 cases) were less co- 
mmon lesion sites (Table 2).

All patients were given a 14Carbon-urea breath 
test to detect the infection of Helicobacter pylo-
ri (HP), but only 2 patients were found positive 
in these tests. One patient was found with a 
fungal infection from the tissue culture of the 
lesion site.

Inflammatory lesions in children with ALL at 
diagnosis

The graphs of mucosa lesions detected by the 
gastric endoscope (Figure 1A) showed the typi-
cal manifestations of esophagitis, gastritis, and 
duodenitis in the children who suffered from all 
at diagnosis. Graphs were obtained from the 
inferior segment of the esophagus, duodenum 
bulb, gastric antrum (sinuses ventriculi) and 
stomach fundus (fundus ventriculi); the graphs 
obtained from patients with a normal appear-

cosa and a fresh bleeding point could be seen in the mucosa of the inflammation sites. B. The endoscopic graphs 
of a patient with gastritis caused by HP infection. The endoscopic graphs obtained from antrum (panel 1 “Sinuses 
ventriculi”), fundus (panel 2 “Fundus ventriculi”) and corpora ventriculi (panel 3 “Corpora ventriculi”) of a child with 
HP infection related gastritis are shown. Roughness, hyperemia and edema of gastric mucosa can be seen in the 
mucosa of the stomachs; the coarse-grained protrusion could be seen in antrum; and the HP infection was deter-
mined by 14Carbon-urea breath test. C. The endoscopic graphs of the patient with mycotic infection esophagitis are 
shown. The graphs were obtained from middle (left panel) and inferior (right panel) segments of the esophagus. 
Longitudinally moss-like covers could be seen in the graphs of the esophagus.
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ing digestive tract were used as controls 
(Normal). Endoscopic graphs obtained from 
sinuses ventriculi, fundus ventriculi and corpo-
ra ventriculi of patient with HP positive gastritis 
were shown in Figure 1B, asperous gastric 
mucosa, hyperemia and edema at the antrum 
of stomach. The graphs obtained from the 
esophagus of the patient with the fungus infec-
tion are shown in Figure 1C, with a moss-like, 
white covering seen covering the hyperemia 
esophagus mucosa. The biopsy of these cover-
ings suggests a possibility of aspergillus infec-
tion in the esophagus.

The histochemical staining of the gastric and 
duodenal tissue from the patients with inflam-
mations is shown in Figure 2, where the infiltra-
tion of the inflammatory cells is seen in the 
mucosa of the stomach (A, B, C) and the duode-
num (D, E, F). 

Discussion

During the last decades, it has been reported 
that anti-cancer chemotherapy [9-11, 17] and 
leukemic cell infiltration [12-14, 18, 19] were 
the main causes of adverse events in the gas-
trointestinal tract and further caused the inter-
ruption of chemotherapy [20]. In our study, we 
intended to investigate the initiation of inflam-
matory lesions in the upper digestive tract, and 
the results of endoscopic detections carried 

out before chemotherapy suggest that most 
(82%) of the patients who suffered from all had 
gastrointestinal inflammations that initiated in 
this stage, which implied the possibility that 
most of the adverse events in the upper diges-
tive tract occurred during chemotherapy might 
not be induced only by chemo agents, but also 
could be a primary disease of gastrointestinal 
infection or secondary disease induced by the 
leukemic cells. Although only two HP infection 
cases and one aspergillus infection case were 
found in the present study, we cannot simply 
exclude the infection factors from most of the 
patients with upper digestive tract inflamma-
tion since the leukemic cells could impair the 
immunity of patients. 

We note the epidemiological conclusion that 
HP was one of the main causes of gastrointes-
tinal ulceration or gastritis in Chinese adults 
[21], but in our study, only 2/129 (1.8%) pa- 
tients suffered from HP infection, which sug-
gests a difference between the children and 
adult patients. 

In summary, the present study has identified 
that most upper digestive tract lesions occur-
ring in children with all was initiated before che-
motherapy and implies that a prophylaxis treat-
ment might be needed for these lesions when 
the patients undergo chemotherapy, which ha- 
rms to the gastrointestinal mucosa. 

Figure 2. Histochemical staining of the gastritis and duodenitis biopsy tissue. A-C. The graphs of hematoxylin-eosin 
staining of the gastritis biopsy tissue are shown. The graphs were obtained from three patients with gastritis. The 
infiltration of a large number of immune cells can be seen in the graphs. D-F. The graphs of hematoxylin-eosin 
staining of duodenitis biopsy tissue are shown. The graphs were obtained from three patients with duodenitis. The 
infiltration of a large number of immune cells can be seen in the graphs.



Incidence of gastrointestinal inflammation in childhood leukemia

3676 Int J Clin Exp Pathol 2018;11(7):3671-3677

Acknowledgements

This study was supported by the Chongqing 
Education Commission Scientific and Techno- 
logy Research Program (KJ130325). We wish 
to thank all doctors from the Endoscopic Di- 
vision, Department of Gastroenterology of 
CHCMU for the detection graphs and analysis 
data; all researchers of the Department of 
Pathology, CHCMU for the staining graphs and 
analysis data.

Disclosure of conflict of interest

None.

Address correspondence to: Youhua Xu, Depart- 
ment of Hematology and Oncology, Children’s Hos- 
pital of Chongqing Medical University, Ministry of 
Education Key Laboratory of Child Development  
and Disorders, Chongqing 400014, China. Tel: 86- 
15723082403; Fax: 86-23-68806793; E-mail: xuy-
ouhuacyey@163.com

References

[1] Pui CH, Robison LL and Look AT. Acute lympho-
blastic leukaemia. Lancet 2008; 371: 1030-
1043.

[2] Brisson GD, Alves LR and Pombo-de-Oliveira 
MS. Genetic susceptibility in childhood acute 
leukaemias: a systematic review. Ecancermed-
icalscience 2015; 9: 539.

[3] Kishi S, Cheng C, French D, Pei D, Das S, Cook 
EH, Hijiya N, Rizzari C, Rosner GL, Frudakis T, 
Pui CH, Evans WE and Relling MV. Ancestry 
and pharmacogenetics of antileukemic drug 
toxicity. Blood 2007; 109: 4151-4157.

[4] Winick NJ, Bowman WP, Kamen BA, Roach ES, 
Rollins N, Jacaruso D and Buchanan GR. Unex-
pected acute neurologic toxicity in the treat-
ment of children with acute lymphoblastic leu-
kemia. J Natl Cancer Inst 1992; 84: 252-256.

[5] Rivera GK, Evans WE, Kalwinsky DK, Mirro J, 
Ochs J, Dow LW, Abromowitch M, Pui CH, Dahl 
GV, Look at, et al. Unexpectedly severe toxicity 
from intensive early treatment of childhood 
lymphoblastic leukemia. J Clin Oncol 1985; 3: 
201-206.

[6] Yazicioglu B, Kaya Z, Guntekin Ergun S, Percin 
F, Kocak U, Yenicesu I and Gursel T. Influence 
of folate-related gene polymorphisms on high-
dose methotrexate-related toxicity and progno-
sis in turkish children with acute lymphoblastic 
leukemia. Turk J Haematol 2017; 34: 143-150. 

[7] Ko R, Jones T, Radvinsky D, Robison N, Gaynon 
P, Panosyan E, Avramis I, Avramis V, Rubin J, 
Ettinger L, Seibel N and Dhall G. Allergic reac-

tions and antiasparaginase antibodies in chil-
dren with high-risk acute lymphoblastic leuke-
mia: a children’s oncology group report. Cancer 
2015; 121: 4205-4211.

[8] Meeske K, Ji L, Freyer D, Gaynon P, Ruccione K, 
Butturini A, Avramis V, Siegel S, Matloub Y, Sei-
bel N and Sposto R. Comparative toxicity by sex 
among children treated for acute lymphoblas-
tic leukemia: a report from the Children’s On-
cology Group. Pediatr Blood Cancer 2015; 62: 
2140-2149.

[9] Chen B, Xian Y, Su YC, Wen XH, Guan XM, 
Zheng QC, Xiao L, Zou L, Wang SY, Li X and Yu 
J. [A clinical study of drug-related toxicities of 
CCLG-ALL 08 protocol for childhood acute lym-
phoblastic leukemia]. Zhongguo Dang Dai Er 
Ke Za Zhi 2013; 15: 737-742.

[10] Fenster LF. The ulcerogenic potential of gluco-
corticoids and possible prophylactic mea-
sures. Med Clin North Am 1973; 57: 1289-
1294.

[11] Richardson DS and Johnson SA. Anthracy-
clines in haematology: preclinical studies, tox-
icity and delivery systems. Blood Rev 1997; 
11: 201-223.

[12] Utsunomiya A, Hanada S, Terada A, Kodama 
M, Uematsu T, Tsukasa S, Hashimoto S and 
Tokunaga M. Adult T-cell leukemia with leuke-
mia cell infiltration into the gastrointestinal 
tract. Cancer 1988; 61: 824-828.

[13] Gray TL, Ooi CY, Tran D, Traubici J, Gerstle JT 
and Sung L. Gastrointestinal complications in 
children with acute myeloid leukemia. Leuk 
Lymphoma 2010; 51: 768-777.

[14] Papadakis V, Roma E, Stefanaki K, Panagiotou 
I, Papargyri S, Paterakis G and Polychronopou-
lou S. Gastrointestinal presentation of late 
acute lymphoblastic leukemia relapse. Pediatr 
Int 2010; 52: e171-174.

[15] Hassan K, Bukhari KP, Zafar A, Malik MZ and 
Akhtar MJ. Acute leukaemia in children--Fre 
nch-American-British (FAB) classification and 
its relation to clinical features. J Pak Med As-
soc 1992; 42: 29-31.

[16] Vardiman JW, Thiele J, Arber DA, Brunning RD, 
Borowitz MJ, Porwit A, Harris NL, Le Beau MM, 
Hellstrom-Lindberg E, Tefferi A and Bloomfield 
CD. The 2008 revision of the World Health Or-
ganization (WHO) classification of myeloid neo-
plasms and acute leukemia: rationale and im-
portant changes. Blood 2009; 114: 937-951.

[17] Andreyev HJ, Davidson SE, Gillespie C, Allum 
WH and Swarbrick E. Practice guidance on the 
management of acute and chronic gastrointes-
tinal problems arising as a result of treatment 
for cancer. Gut 2012; 61: 179-192.

[18] Isomoto H, Ohnita K, Mizuta Y, Maeda T, Onizu-
ka Y, Miyazaki M, Omagari K, Takeshima F, Mu-
rase K, Haraguchi M, Murata I and Kohno S. 

mailto:xuyouhuacyey@163.com
mailto:xuyouhuacyey@163.com


Incidence of gastrointestinal inflammation in childhood leukemia

3677 Int J Clin Exp Pathol 2018;11(7):3671-3677

Clinical and endoscopic features of adult T-cell 
leukemia/lymphoma with duodenal involve-
ment. J Clin Gastroenterol 2001; 33: 241-246.

[19] Okuno Y, Tatetsu H, Nosaka K and Mitsuya H. 
Three cases of aggressive natural killer cell 
leukemia with a lethal hemorrhagic complica-
tion. J Clin Exp Hematop 2012; 52: 101-106.

[20] Van Sebille YZ, Stansborough R, Wardill HR, 
Bateman E, Gibson RJ and Keefe DM. Manage-
ment of mucositis during chemotherapy: from 
pathophysiology to pragmatic therapeutics. 
Curr Oncol Rep 2015; 17: 50.

[21] Du Y, Bai Y, Xie P, Fang J, Wang X, Hou X, Tian 
D, Wang C, Liu Y, Sha W, Wang B, Li Y, Zhang G, 
Li Y, Shi R, Xu J, Li Y, Huang M, Han S, Liu J, Ren 
X, Xie P, Wang Z, Cui L, Sheng J, Luo H, Wang Z, 
Zhao X, Dai N, Nie Y, Zou Y, Xia B, Fan Z, Chen 
Z, Lin S and Li ZS. Chronic gastritis in China: a 
national multi-center survey. BMC Gastroen-
terol 2014; 14: 21.


