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Abstract
Background: Acute lymphoblastic leukemia (ALL) is the most common malignancy in children.Bone pain is an important symptom that can be severe. Eosinophilia without any other abnormallaboratory findings is rare in ALL. Strongyloides stercoralis in ALL causes disseminated fataldisease.
Case Presentation: This 9-year-old girl presented with bone pain in lumbar region. Bone pain wasthe only symptom. The patient didn't have organomegaly. The BM samples were studied by flowcytometry, which showed pre-B cell ALL. Larva of Strongyloides stercoralis was found in fecalexamination. Plain chest x ray showed bilateral para-cardiac infiltration. Strongyloidiasis wastreated before starting chemotherapy. After two days treatment with Mebendazol the patientdeveloped cough, dyspnea, respiratory distress and fever. The treatment changed to Ivermectin for2 days. Chemotherapy started five days after diagnosis of leukemia.
Conclusion: The patient complained merely of bone pain in lumbar region without any other signsand symptoms. Peripheral blood smear showed eosinophilia without any other abnormality. Stoolexamination showed Strongyloides stercoralis larvae. We suggest that all patients diagnosed as ALLin tropical and subtropical regions should be evaluated for parasitic infection especially with
Strongyloides stercoralis.
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IntroductionAcute lymphoblastic leukemia (ALL) is the mostcommon malignancy in children. Pallor, fatigue,bone pain, hepatomegaly, splenomegaly,

lymphadenopathy, petechiae, purpura, bleeding,and fever are commonly present.  Bone pain canbe severe and is often associated with close tonormal peripheral blood counts[1]. This findingmay contribute to delayed diagnosis. Eosinophilia
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of >600/μL is abnormal in the vast majority ofcases[2]. Eosinophilia without any other abnormallaboratory finding is rare in ALL[3,4]. Acuteeosinophilic leukemia (a variant of the M4phenotype), precursor B-cell ALL with T[5,14], andprecursor T-cell lymphoblastic lymphoma withT[8,13] may be associated with eosinophilia[5-7]. Abroad variety of allergic, infectious, neoplastic, andidiopathic diseases are associated with increasedblood and/or tissue eosinophils. The mostcommon infectious causes for secondaryeosinophilia are tissue invasive parasites such as
Strongyloides stercoralis, hookworm, and Toxocara
canis. Strongyloidiasis is endemic in tropical andsubtropical regions and occurs sporadically intemperate areas[8]. Diagnosis requiresidentification of larvae in feces, body fluids, orbiopsy of involved tissues. S. stercoralis infection38 percent of patients with eosinophilia in someareas has been reported[9]. Manifestation ofStrongyloides can range from asymptomaticeosinophilia in the immunocompetent host todisseminated disease with septic shock in theimmunocompromised host[10]. It is thought thatchemotherapy promotes the maturation of larvaefrom a quiescent rhabditiform stage. Successfulmanagement of hyperinfection syndrome requiresearly detection and initiation of therapy.Ivermectin can treat fulminant Strongyloidiasis[11].

Case PresentationThis 9-year-old girl presented with bone pain inlumbar region since 18 days before referring toour center. The patient had suffered a trauma inthe lumbar region two months ago. Bone pain wasthe only symptom. Temperature was normal; nopallor. Normal heart sounds and respiratoryrate. No lymphadeno

pathy, hepato- or splenomegaly. Eosinophilia inperipheral blood smear was the first finding(Table 1). Abundant larvae of Strongyloides
stercoralis were detected in fecal examination butno embryonated eggs in sputum. Radiologyshowed normal plain thoracolumbar x-ray and inplain chest X ray (Fig. 1). It was probabledissemination of Strongyloides stercoralis andinitial phase of Loeffler's-like syndrome.Surprisingly the patient was asymptomatic in thisstage. Light microscopic study of bone marrow(BM) specimen was compatible with ALL. Flowcytometry of BM specimen was consistent withpre-B cell ALL (Table 2). Cytogenetic studies of BMspecimen showed 46XX. She received Mebendazolwithout cytotoxic agents. Two days later thepatient developed cough, throat irritation,dyspnea, wheezing, respiratory distress and fever.Temperature was now 39°C. Infiltration in Chest Xray was increased. We replaced Mebendazol withIvermectin 200 mcg/kg/day once daily for 2 days.Respiratory distress was improved 12 hours afterinitiation of this treatment. Chemotherapy started5 days after established diagnosis of leukemia. Incontrol examination after 7 and 28 dayschemotherapy blast cells were less than 25% and5% of BM cellularity respectively. Ivermectintherapy was repeated after 2 weeks. After 2months of treatment, chest X-ray was improved(Fig. 2). The patient is now in complete remission.

DiscussionOur patient presented with bone pain in lumbarregion without pallor, fatigue, fever, lymphadeno-pathy, hepatosplenomegaly, petechiae, purpura orbleeding that are common signs and symptoms inALL [12]. Severe bone pain in children should beconsidered as an important sign of leukemia eventhough it may be associated with normal
Table 1: Laboratory findings at admission

WBC× 109/L Hemoglobingr/dl Platelet× 109/L Neutrophile Lymphocyte Eosinophil
ESRmm/hr Stool exam

At presentation 5.600 12 307 19% 36% 45% 6 S.S.larvaeWBC: Whit Blood Cell; ESR: Erythrocyte Sedimentation Rate; SS larve: Strongyloides Stercoralis
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Fig. 1: Chest X-ray shows Loeffler's-like syndrome due to concomitant ALL and Strongyloidiasis (left)
Fig. 2: Chest x ray with Loeffler's-like syndrome due to concomitant ALL and Strongyloidiasis after treatment (right)

peripheral blood counts[13] and if noted, this maycontribute to early diagnosis of the disease. Inperipheral blood smear of our patient there wasonly eosinophilia without any blast cells orthrombocytopenia. Although stool examinationshowed Strongyloides stercoralis larvae and thiscould cause high eosinophil count, we shouldremember that eosinophilia is a herald fordiagnosis of ALL especially when associated withsevere bone pain. It is recommended to examinestool in tropical and subtropical regions in allpatients diagnosed as ALL to evaluate parasiticinfection especially Strongyloides stercoralis.Burgers et al reported of bone marrowtransplantation (BMT) in an acute lymphoblasticleukemia with peripheral blood eosinophilia, whodeveloped moderate to severe pulmonarysymptoms probably by pulmonary infiltration of
Strongyloides stercoralis after cytotoxicchemotherapy[14]. Although Strongyloides
stercoralis hyperinfection syndrome (SHS) maydevelop in individuals with asymptomaticinfection receiving immunosuppressive treatment,our patient probably had developed symptoms ofSHS before starting chemotherapy, as she was anacquired immunodeficient patient (ALL). Thepatient became febrile and blood count showed

severe neutropenia at that time. Blood culture wasnegative for bacteria. Some studies showed thatSHS can predispose to Gram-negative sepsis anddeath[15,16]. Therefore our treatment aimed tocover bacterial infection and Strongyloidiasisconcomitantly. Bezares et al showed thatdisseminated Strongyloidia hyperinfection is fatalin acute leukemia[17]. Our patient became afebrileand recovered from respiratory distress severaldays after treatment. The patient is in completeremission after 15 months. We had startedchemotherapy after treatment of Strongyloides
stercoralis to prevent promotion of the maturationof larvae from a quiescent rhabditiform stage [18].It`s not clear that mebendazol induced severeleukopenia and dissemination of Strongyloidesstercoralis or not? Ivermectin is preferred to otherantihelmentic agents [19].
ConclusionBefore treating ALL we should rule outconcomitant parasitic infections. It is preferredto treat Strongyloidiasis before starting chemo-

Table 2: Bone marrow Immunophenotype that is consistent with pre B-ALL
CD45CD20CD14CD13CD10CD5CD3CD2 85.9%76.9%0.2%8.2%93%4.9%4.8%4%
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therapy. We must consider Strongyloides
stercoralis as a cause of fever and respiratorydistress beside bacterial, fungal and viral infectionin ALL in all phases of treatment. Strongyloides
stercoralis may have been the unknown cause ofdeath in many oncology centers in tropicalregions. Finally, although high mortality rate isnoted in disseminated Strongyloidiasis, it is still acurable disease when early diagnosis could bemade and appropriate treatment applied.
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