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a B S t r a c t

Background: Acute lymphoblastic leukemia (ALL) is one of the blood cancers re-
sponsible for 80% of children’s leukemia and is also the most common malignancy 
in patients aged under 14 years (frequency of 23% among all types of cancers). Re-
garding the importance of identifying clinical symptoms to diagnose the disease in 
the early stages, this study is conducted to investigate the symptoms at diagnosis in 
ALL children.

Methods: In this retrospective cohort study, 350 patients aged under 14, referring 
to four hospitals of Shiraz University of Medical Sciences as reference hospitals in 
Southern Iran, participated between 2013 and 2019. Their information was collected 
using patients’ records, and the data were analyzed using SPSS version16.

Results: Based on the findings of this study, the first clinical manifestations of the 
disease happened suddenly and acute, occurring within a few days to a maximum 
of 6 weeks before diagnosis. Fever (70%) and hepatomegaly (60%) were the most 
common signs and symptoms in patients. However, a significant percentage of ALL 
patients referred with non-specific symptoms.

Conclusion:The results of this study indicate the importance of recognizing common 
and unusual signs and symptoms based on a complete and thorough history taking 
and accurate physical examination as well as rare symptoms that may be ignored or 
misdiagnosed by physicians. The knowledge of common signs and symptoms results 
in early diagnosis of the disease in early stages.
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INTRODUCTION:

Cancer is a leading cause of death worldwide, 
accounting for 8.8 million deaths in 2015. 
Approximately 1,688,780 new cancer cases 

and 600,920 deaths due to cancer were reported in the 
United States in 2017 (1). Leukemia, as one of the most 
common cancers in Iran with more than 30000 new 
cases reported annually, is a progressive and malignant 
disease of the hematopoietic cells caused by the prolif-
eration and development of white blood cells (WBCs) 
and their precursors in the blood and bone marrow (2). 
Acute lymphoblastic leukemia (ALL) is one of the 
blood cancers that occurs in the precursor cells of the B 
or T lymphocytes. ALL is responsible for 80% of chil-
dren’s leukemia and is also the most common malig-
nancy in patients aged under 15 years (with a frequency 
of 23% among all types of cancers) (3). 
In ALL, the number of leukemic lymphoblasts increas-
es, and the accumulation of these cells in the bone mar-
row prevents the normal development and function of 
the blood cells. Thus, the immune system cannot cope 
with the infections. Precursor B-cell ALL (PBC-ALL) 
is the most common form of ALL, especially in chil-
dren aged 1-15 years. Hyper diploid cellular clones with 
t(12; 21) (p13; q22) and t(1.19) are the main cause of 
the disease (30%). Proleukemia cells in this disease re-
quire environmental stimuli to become completely can-
cerous. The environmental stimuli and the exact cause 
of ALL are not known. However, malignancy seems 
to occur as a result of the accumulation of mutations 
in genes. Studies have shown that duplication of der 
(21) t(12; 21) looks like trisomy 21 in rare cases (4,5). 
Certain environmental risk factors, such as high levels 
of radiation, certain chemicals, and human T-cell leu-
kemia virus (HTLV-1), are associated with ALL. The 
role of infection as a strong stimulus in the progression 
of ALL has been known recently. Those with Trisomy 

21 are also at risk of ALL (6-10).
Ineffective bone marrow cells, gingival bleeding, pur-
ple skin lesions, and small subcutaneous hemorrhages, 
pain, fever, Infections associated with cytopenia, ane-
mia, thrombocytopenia, lymphadenopathies, hepato-
megaly or splenomegaly, central nervous system dis-
orders, testicular and skin infiltration, weakness and 
fatigue, abdominal discomfort (due to splenomegaly), 
lymphadenopathy especially in the neck or axillary, and 
weight loss are seen in this disorder (11, 12).
Finding early symptoms plays a key role in early diag-
nosis, and subtyping of acute leukemia leads to proper 
treatment, monitoring the efficacy of treatment, prog-
nosis, and the identification of minimal residual disease 
(MRD). In this study, we evaluated the prevalence of 
clinical symptoms in children diagnosed with ALL 
aged under 14 in four Hospitals of Shiraz University of 
Medical Sciences.

METHODS: 
In this retrospective cohort study, 350 patients aged 
under 14 referred to four hospitals of Shiraz Univer-
sity of Medical Sciences in 2013-2019 participated. 
After obtaining written informed consent, to determine 
the prevalence of clinical signs and symptoms at leu-
kemia diagnosis, a list of patients admitted in these 4 
hospitals was obtained. From a total of 396 cases (80 
cases in Namazi Hospital, 145 cases in Hazrat-e- Ali 
Asghar Hospital, 126 cases in Shahid Faghihi Hospital, 
and 45 cases in Shahid Beheshti Hospital), 350 cases 
were finally studied. Others were excluded because of 
inadequate or duplicate information or referral due to 
relapse. Patients were classified into three age groups 
(under one year, between 1 to 10 years and 10 to 14 
years). Symptoms were categorized into two groups: 
the sign (symptom received by the physician) and the 
symptom (symptoms pronounced by the patient). 
The signs include fever, restlessness, pallor, petechi-
ae, ecchymosis, edema (particularly around the eyes), 
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skin manifestations, nose bleeding, gingival bleeding, 
enlargement of the lymph nodes in the mediastinum, 
testicular enlargement, cerebral palsy, eczema on the 
abdomen, erythema on the face and hands, weight loss 
and cardiac murmurs. The symptoms include fever, 
lethargy, early fatigue, pallor, bleeding, rapid bruising, 
abdominal bloating, bone pain, joint pain, unbalanced 
walking, inability to walk, vomiting, headache, respira-
tory distress, skin rash, an abnormal penile and anorexia.
Data were analyzed using statistical package for social 
sciences (SPSS) version 16 (SPSS Inc. Chicago, IL) for 
windows. Results were statistically analyzed using the 
Chi-square test, and a P value of less than 0.05 was con-
sidered significant. 

RESULTS: 
In this study, the medical records of patients contain-
ing the information needed to evaluate the prevalence 
of ALL clinical signs and symptoms at the time of the 
first referral to the physician were investigated. In this 
study, the male to female ratio was 1.3 (350 boys vs. 
198 girls). Also, children in different age groups were 
studied. The age group of 1-10 years old, with 81.6% of 
the total children, was the most frequent. The group old-
er than 10 years with 17.5% was the second, and the age 
group under one year with 0.9% was the least frequent.
Signs and symptoms:
In most of the patients under evaluation, the first clini-
cal manifestations happened suddenly and acute occur-
ring within a few days to a maximum of 6 weeks before 
the diagnosis. Thus, the onset of these manifestations 
rarely exceeded a few months. Generally, the signs and 
symptoms at diagnosis can be classified into two groups 
of specific and non-specific. A significant percentage of 
patients referred with non-specific signs and symptoms, 
such as weakness, anorexia, and weight loss. Specific 
signs and symptoms were observed including, bone 
marrow dysfunction that results in inadequate blood 
cells and various infections, and some other relative-

ly common organ involvements consist of the central 
nervous system (CNS), urinary tract, gastrointestinal 
(GI) tract, respiratory tract, and skin.
Fever (70%) and hepatomegaly (60%) were the most 
common signs and symptoms in patients (Table 1). 
Fever was the most common clinical manifestation in 
ALL patients, which was associated with pallor (35%) 
and chills (11%).
Children with ALL are occasionally misdiagnosed with 
rheumatoid arthritis and treated with anti-inflammatory 
drugs. Approximately 23% of patients had bone pain, 
14% had arthralgia, and 16% complained of weakness 
and early fatigue.
A significant percentage of ALL patients referred with 
non-specific symptoms. In the present study, there were 
many uncommon signs and symptoms with the preva-
lence of 0.02 - 0.002 (Table 2).

DISCUSSION: 
This study was conducted to evaluate the prevalence of 
clinical symptoms at the time of diagnosis in ALL pa-
tients aged under 14 in four Hospitals of Shiraz medical 
university. Based on the findings of this study, in most 
people, the first clinical manifestations of the disease 
happened suddenly and acute occurring within a few 
days to a maximum of 6 weeks before the diagnosis. 
The most common signs and symptoms were fever 
(70%) and hepatomegaly (60%). According to a similar 
study, among the clinical symptoms of leukemia, fever 
was mentioned as the most common clinical symptom, 
with a prevalence of 60.7% (13). Thus, children with 
unspecified fever should not be missed.
Bone marrow defects, abnormal cellular metabolism, 
and infiltration of cancer cells in various organs result 
in wide-spread symptoms (11, 12). Defects in patients’ 
bone marrow lead to signs of inadequate production of 
erythrocytes, platelets, and granulocytes. Ineffective 
erythropoiesis leads to symptoms of anemia, including 
shortness of breath, headache, feeling sick, tiredness, 
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Table 1. Common signs and symptoms at diagnosis in children with 
ALL, as number (n) and percentage (%)
Signs and symptoms n %

Fever 234 66.85

Pallor 182 52.00

Fever with Pallor 108 30.85
Fever with chills 37 10.57
Bone pain 80 22.85

joint's pain 47 13.42
Inability to walk 11 3.14
Anorexia 117 33.42
Weight Loss 81 23.14
productive cough 81 23.14

Weakness 65 18.57

Night sweats 38 10.58

Feeling unwell 11 3.14

Headache 56 16.00

Heart murmur 26 7.42

Vomiting 73 42.85

Nosebleed 49 14.00

Bleeding from the gums 22 6.28

Diarrhea 30 8.57
Cough 16 4.57
Throat redness 11 3.14

Ecchymosis 51 14.57

Petechiae 42 12.00

Large testicles 13 3.71

Abdominal pain 40 11.42

Constipated 28 8.00

Edema around the eyes 26 7.42

Mass in mandible 10 2.85

Diffuse Edema 10 2.85

Hepatomegaly 201 57.42

Enlargement of the lymph nodes (Lymphadenomegaly) 174 49.71

Splenomegaly 162 46.28
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Table 2. Uncommon signs and symptoms at diagnosis in children with ALL, as number 
(n) and percentage (%)

Signs and symptoms n % Signs and symptoms n %

Impaired balance 1 0.2 Retina bleeding 5 1.42

Flatulence 8 2.28 Hematemesis 4 1.14

Fatigue 8 2.28 Black stool 1 0.2

Shortness of breath 5 1.42 Skin infiltration 8 2.28

Tachycardia 2 0.5 Change skin color to blue 6 1.71

Nausea 5 1.42 Reduction of pigmentation 3 0.8

Convulsion 5 1.42 Maculopapular rash 2 0.5

Reduced alertness 4 1.14 papilledema 6 1.71

Reduced vision 4 1.14 Cerebral Palsy 2 0.5

Confusion 3 0.8 Central nervous system involvement 3 0.8

Cerebral Palsy 1 0.2 Testicular pain 1 0.2

insomnia 1 0.2 Itch 3 0.8

Dysuria 7 2.00 Flank pain 4 1.14

Sputum 5 1.42 Anuria 2 0.5

Earache 5 1.42 Polyuria 2 0.5

Vertigo 5 1.42 Urine dribbling 1 0.2

 Dizziness 4 1.14 Urinary incontinence 1 0.2

Pleural effusion 2 0.5 Chest pain 8 2.28

Decreased breath sounds 2 0.5 Facial swelling 8 2.28

Hearing loss 1 0.2 Orthopnea 6 1.71

Tea-colored urine 7 2.00 Hand and foot edema 3 0.8

Bruising easily 6 1.71 Mediastinum Mass 4 1.14



Basic & Clinical Cancer Research, 2020; 12(1): 26-33  www.bccrjournal.com

31

Ehsan Shahverdi et al...

and prolonged tachycardia, heart murmur, and pale 
eyes (14). In this study, headache, heart murmur, and 
anxiety were reported as common clinical findings. If 
anemia is not a consequence of inadequate production 
of erythrocytes, it will be due to blood loss such as 
epistaxis, gingival, or GI bleeding because of thrombo-
cytopenia (15, 16). In our study, epistaxis and gingival 
bleeding have also been reported.
Brain involvement may appear in the form of nausea, 
vomiting, seizure, decreased level of consciousness, 
confusion, cerebral palsy, insomnia, and visual impair-
ment (17-19). In this study, vomiting, nausea, seizure, 
decreased level of consciousness, and visual impair-
ment were also reported as symptoms.
A decrease in granulocyte count will prone patients 
to infections, especially GI and respiratory tract. Fur-
thermore, some diagnostic and therapeutic procedures 
themselves could be a site of infection (i.e., bone mar-
row aspiration and catheterization). The most common 
pathogens in ALL are gram-negative bacilli and later 
gram-positive cocci, such as Staphylococcus aureus 
and Staphylococcus epidermidis (20-23). To prevent 
infections, we can use prophylactic antibiotics.
Skin involvement is not very common and presents 
with various types of ulcers that may be exclusively 
filled with cancerous cells, or non-specific ones, sim-
ilar to erysipelas, eczema, and skin color changes. In 
the biopsy, severe infiltration of cancer cells around 
the blood vessels in the epidermis and subcutaneous 
tissue can be seen (24, 25). In this study, yellow discol-
oration, skin infiltration, such as maculopapular rash, 
were reported. Therefore, a skin biopsy may be useful 
in early diagnosis of leukemia.
The first manifestations of leukemia with a CNS in-
volvement are not very common, including pupil ede-
ma with evidence of an increase in intracranial pressure 
with morning vomiting and unexplained headaches and 
cerebral palsy that may appear for the first time (26, 

27). Some studies have reported that involvement of the 
CNS at diagnosis in children with ALL T-type signifi-
cantly correlates with high mortality in patients (28). In 
the present study, only 3.3% of patients presented pupil 
edema, cerebral palsy, and other CNS involvement.
In the population of this study, a large percentage of pa-
tients with organomegaly were observed. Hepatomeg-
aly, lymph nodes enlargement, and splenomegaly were 
the most prevalent in patients. Some patients presented 
the disease with a mass in mandible and edema, or a 
mass in neck and face edema, and also orthopenia and 
orbital edema. The cancerous cells infiltration in the liv-
er, spleen, lymph nodes, and mediastinum shows itself 
as hepatomegaly, splenomegaly, or a mass in mediasti-
num. According to some studies, the reason for spleno-
megaly (as an antibody source) could be the sedimen-
tation of antibodies against leukemic cells in the spleen 
and infiltration of the leukemic cells (29-32). 
Finally, it can be noted that the interpretation of clinical 
symptoms, along with laboratory findings, especially 
cytogenetic, molecular, and flow cytometry results, is 
definitely more valuable. A careful examination of unu-
sual and common clinical symptoms in children, along 
with cytogenetic and molecular results, is suggested to 
help early and accurate diagnosis. 

CONCLUSION:
Our results showed that there are some obstacles to 
early diagnosis of ALL. Therefore, many patients are 
missed in the early stages. In conclusion, physicians can 
consider the symptoms that appear simple and general 
or non-specific at first glance, as clues and suggestions 
for the diseases and take the necessary measures to di-
agnose the disease and eventually save the patient’s life. 
Uncommon signs and symptoms in physical examina-
tion or history taking should not be missed as rare pres-
entations in the differential diagnosis of the disease.
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