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Abstract 3 

Ascaris lumbricoides infestation remains the most common cause of eosinophilia. Also, 4 

in cases of severe eosinophilia due to heminthhelminth infection, eosinophilic 5 

infiltration of several tissues may occur, and most likely to be clinically underestimated. 6 

If not early diagnosed early, it can be severe and fatal. We describe the case of a 33 7 

year-old man from Brazil, a unique case of Ascaris hipereosinophilia with systemic 8 

involvement including the heart, kidneys, and bone marrow, without symptoms. 9 

Transthoracic echocardiography revealed a dilated left ventricle with an endocardial 10 

thickening. Kidney biopsy revealed tubulointerstitial nephritis full of eosinophilic cells, 11 

associated with an acute and global diffuse glomerulonephritis, also infiltrated by 12 

eosinophiseosinophils. Bone marrow biopsy revealed eonsinophiliceosinophilic 13 

infiltration without any signs of malignant disorder. The patient was successfully treated 14 

and resulted in significant organ improvement. Extensive clinical evaluation in search 15 

for alternative causes of the multiple organ involvement should be performed while 16 

institution of empiric therapy for helmintichelminthic infestation. 17 

Key-words: Eosinophilia, Ascaris, Glomerulonephritis, Cardiomyopathies. 18 

Introduction 19 

Ascaris lumbricoides is a nematode parasite that infects a quarter of the world’s 20 

population depending on geographic location and is a well-recognized cause of illness 21 

among persons with poor socio-economic conditions. [1] 22 

 23 
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About one third of the population in the cities of some developing countries live in 24 

slums and shantytowns where the prevalence and intensity of A. lumbricoides is 25 

significantly increasing due to favourablefavorable conditions of transmission.[1] 26 

 27 

In general practice, helminth infection is the commonest identifiable cause of 28 

eosinophilia. However, there are multiple causes, both infectious and non-infectious, of 29 

a peripheral blood eosinophilia and patients may present to a range of specialities other 30 

than infectious diseases. [2, 3]In severe eosinophilia, infiltration of several tissues may 31 

occur. [3] 32 

 33 

Eosinophilic infiltration has been associated with disorders of the lung, heart, 34 

gastrointestinal and biliary tracts, biliary tract, and gall bladder.[2, 3] Although single-35 

organ eosinophilic infiltration due to heminthhelminth infection has been reported [2, 4-36 

6], multiple organ involvement is rare.  37 

 38 

Herein we describe a unique case of multiple organ damage (heart, kidneys, and bone 39 

marrow) due to Ascaris hipereosinophilia successfully treated and review previously 40 

reported cases in the literature. 41 

Case Report 42 

A 33-year-old single, black man admitted to the hospital for a multidisciplinary 43 

evaluation with a four-year history of fracture of the right tibia complicated with 44 

tibialpseudo arthrosis and cutaneous fistulae. Otherwise, he was asymptomatic and 45 

specifically denied any symptoms. He had no family history of illness. The patient was 46 

married. There was no history of alcoholism, use of recreational drugs, or smoking, 47 

although the patient admitted sexual promiscuity in the past. He kept one dog at home. 48 



 

 

 49 

On physical examination, the patient was afebrile and appeared well. The pulse was 50 

84bpm, and the blood pressure 140x80 mmHg. Punctate, erythematous, non-palpable 51 

lesions were present on the pseud arthrosis area of right leg. No subcutaneous nodules 52 

were discovered. The lungs and heart were normal. There was pitting (+) edema of the 53 

right leg to the knee, without varicosities, palpable cords, local pain, or tenderness. No 54 

edema was present in the left leg; the peripheral pulses (+) were equal bilaterally. 55 

 56 

Admition Admission laboratory evaluation showed positive IgG but negative IgM 57 

antibodies for both cytomegalovirus and toxoplasmosis. Serology for human 58 

immunodeficiency virus 1 and 2, viral hepatitis and syphilis were negative. 59 

Hemagglutination for Chagas disease was non-reactive. The hematocrit was 25,7% 60 

percent; the white-cell count was 21.100/mm3 per cubic millimeter, with 18,5% percent 61 

neutrophils, 16,3 percent% lymphocytes, 3,5 percent% monocytes, and 61,3 percent% 62 

eosinophils. The platelet count was 321.000/ mm3 per cubic millimeter, and the total 63 

eosinophil count 12.934/ mm3 per cubic millimeter. A complete 3 stool samples 64 

analysis revealed no abnormalities. A urinalysis showed clear, yellow urine with a 65 

specific gravity of 1.005, pH 5, 1 g/ram per liter of protein, 579.000 white and 66 

1.189.000 red cells. The search for eosinophils cells in the urine was positive.  Chest 67 

xX-ray revealed cardiomegaly. The 12-lead electrocardiogram revealed atrial 68 

enlargement. Transthoracic echocardiography revealed a dilated left ventricle (LV) with 69 

an endocardial thickening in apex of LV, with diffuse hypokinesis in the both 70 

ventricular walls (left ventricular ejection fraction, 47%). The thicknesses wasthickness 71 

was observed also in both the interventricular septum and posterior wall of the left 72 

ventricle, indicating left ventricular hypertrophy. 73 



 

 

 74 

At the time of presentation, the main diagnosis was reactive eosinophilia due to an 75 

inflammatory reaction against the cutaneous fistulae, although other differential 76 

diagnoses needed to be considered due to other organ involvement (heart and kidneys). 77 

 78 

Despite multiple organ involvement, the patient in this case remained asymptomatic. 79 

Based on the orthopaedic evaluation a surgical procedure was proposed, but the patient 80 

declined. We continued the investigation of the other organ dysfunctions. A 81 

pPercutaneous biopsy of the left kidney revealed tubulointerstitial nephritis full of 82 

eosinophilic cells, associated with an acute and global diffuse glomerulonephritis, also 83 

infiltrated by eosinophiseosinophils (Figure 1). Another complete 3 stool samples 84 

analysis revealed no abnormalities. An uUltrasonographic examination of the abdomen 85 

revealed no abnormalities. The IgE level was 524,8 IU/ml per milliliter (reference:< 86 

165,3 IU/ml). Serologic tests for Toxocara-specific were negative. A bone marrow 87 

biopsy revealed eonsinophiliceosinophilic infiltration without any signs of malignant 88 

disorder.  89 
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 92 

A new complete 3-stool samples analysis showed ovae of AscarisA. lumbricoides eggs, 93 

followed by another sample revealing signs of the parasite. The infestation by AscarisA. 94 

lumbricoides causing of multiple organ damage (heart, kidneys, and bone marrow) due 95 

to secondary hipereosinophilia was suspected based on clinical and laboratory 96 

correlation. 97 

Twelve days after specific treatment with  ivermectin (200 mcg/kg), the patient 98 

hematocrit was 26,3% percent; the white-cell count was 14.600/mm3 per cubic 99 

millimeter, with 51,5% percent neutrophils, 37,2 percent% lymphocytes, 7,9 percent% 100 

monocytes, and 2,7 percent% eosinophils. The platelet count was 413.000/mm3 per 101 

cubic millimeter, and the total eosinophil count 394/mm3 per cubic millimeter. Several 102 

complete 3 stool samples analysis revealed no further abnormalities. Another 103 

transthoracic echocardiography revealed maintenance of left ventricular dilatation with 104 

Figure 1. Kidney Biopsy: Tubulointerstitial tubulointerstitial nephritis full of 
eosinophilic cells, associated with global diffuse glomerulonephritis, also 
infiltrated by eosinophiseosinophils. 
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mild diffuse hypokinesis, absence of endocardial thickening, left ventricular ejection 105 

fraction, 54%).Table 1 summarizes the laboratory evolution during hospitalization. 106 

 107 

Table 1. Evolution of laboratory test results during hospitalization. 108 

Hematologic and blood chemical laboratory test results 
1-year 
past 
record 

Hospital 
admission 

5-day 
Hospital 
admission 

Ivermectin 
treatment 

4-day 
post-
treatment 

8-day 
post-
treatment 

12-day 
post-
treatment 

Hematocrit (%) 32 25,7 28 24 25,4 25,4 26,3 
Leukocyte (/uL) 8020 21100 23700 20800 15100 11500 14600 
Eosinophils (/uL) 24 12934 15761 13728 7173 4727 394 
Creatinine (mg/dL) 0,68 1,24 1,25 1,32 1 1 0,84 
Urine white cells (/uL) 9000 579000  -  - 98000 41000 20000 
Urine red cells (/uL) 5000 1189000  -  - 143000 45000 8000 
Urine eosinophils Negative Positive  - -  Positive Negative Negative 

Stool analysis    Negative 

ovae of 
AscarisA. 
lumbricoides 

AscarisA. 
lumbricoides Negative Negative Negative 

 109 

Discussion 110 

 111 

This is the first report of multiple organ damage (heart, kidneys, and bone marrow) due 112 

to AscarisA. Llumbricoides hipereosinophilia hypereosinophilia in an previously higid 113 

healthy patient. Although single-organ eosinophilic infiltration due to heminthhelminth 114 

infection has been reported until now,[2, 4-6], until now multiple organ involvement 115 

was only associated with idiopathic hypereosinophilic syndromes, and it´s frequency 116 

variable from one study to another depending on the clinical subspecialty of the 117 

authors.[7, 8] 118 

 119 

Typically, reactive eosinophilia due to an inflammatory reaction against parasitic 120 

infestation varies with the developmental stages of the parasite. In ascariasis, 121 



 

 

eosinophilia increases in the first three weeks reaching levels of from 1,000 to 5,000 122 

eosinophils/µL µl and then slowly decreases in subsequent weeks.[9] 123 

 124 

In 2002, Sakakivbaraet al. reported a case of organ eosinophilic infiltration due to 125 

heminthhelminth infection. In this report, the authors describe a case of a Japanese man 126 

who had acute onset of severe cough from an unknown cause. On investigation, Chest 127 

chest CT demonstrated multiple ground glass opacities in both lungs. Bronchoalveolar 128 

lavage showed abundant eosinophils. Abdominal CT demonstrated multiple low 129 

attenuation areas in the liver. Liver biopsy with ultrasonography revealed severe 130 

eosinophil infiltrations around the portal veins. Serologically, a multi-dot enzyme linked 131 

immunosorbent assay (DOT-ELISA) and ELISA inhibition test were positive for 132 

Ascaris suum. The findings disappeared after 6 month of treatment with 133 

albendazolalbendazole. [5] 134 

 135 

In 2007, Kajiet al. reported the case of a 28-year-old woman complaining of acute right 136 

hypochondrial pain and dyspnea associated with systemic eruption. Several imaging 137 

modalities revealed acute cholecystitis and pericarditis with massive pericardial 138 

effusion. A marked peripheral blood eosinophilia was observed and a high titer of 139 

antibody against AscarisA. lumbricoides. Treatment with albendazole drastically 140 

improved all clinical manifestations along with normalization of the imaging features 141 

and eosinophilia. [2] 142 

 143 

Also in 2007, Lau et al. reported the case of a 27-year-old previously diagnosed 144 

HIV/AIDS male Vietnamese with Ascaris-induced eosinophilic pneumonitis. He 145 

presented with shortness of breath, chest tightness and a a pruritic rash over his body 146 
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and limbs. After 3 days of hospitalization, two worms of AscarisA. lumbricoides were 147 

identified in his stool. [4] 148 

 149 

More recently, Sentürket al. reported a case of ascarisAscaris-induced eosinophilic 150 

myocarditis presenting with symptoms resembling acute ST elevation myocardial 151 

infarction and cardiogenic shock. A diagnosis of acute myocarditis was made by the 152 

presence of normal coronary arteries, peripheral eosinophilia and stool examination for 153 

ascarisAscaris eggs. After corticosteroid treatment, the clinical status improved. [6] 154 

 155 

There are no pathognomonic clinical or radiological findings for the manifestations of 156 

organ eosinophilic infiltration. As seen on previous reports, the clinical manifestations 157 

of hipereosinophilia due to AscarisA. lumbricoides can be variable from one patient to 158 

another, depending on target-organ involvement by eosinophils. 159 

 160 

The organ damage and/or dysfunction are the consequences of eosinophil-release of 161 

various mediators, whose nature and functions have been enumerated in great detail by 162 

Valent et al.[7] Although virtually any tissue or organ can be affected, major tissue 163 

targets include the skin, lungs, digestive tract, heart and nervous system.[7, 10] 164 

 165 

Heart damage encompasses tree stages: endo/myocardial damage by mediators released 166 

from tissue-infiltrated eosinophils leading to sterile microabscesses (usually clinically 167 

silent); soon, thrombi develops along these areas; most thrombi, however, become 168 

organized into fibrous tissue causing endomyocardial fibrosis. The fibrous tissue 169 

produces a restrictive cardiomyopathy and/or mitral or tricuspid valve regurgitation due 170 

to entrapment of the chordae tendineae. Similar findings could be found in our case by 171 
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transthoracic echocardiography revealing endocardial thickening and diffuse left 172 

ventricular hypertrophy.  173 

 174 

Kidney involvement can occur due to eosinophilic infiltration of the glomerulus and 175 

tubulointerstitial space. The histological analysis of renal biopsy in our patient revealed 176 

tubulointerstitial nephritis full of eosinophilic cells, associated with an acute and global 177 

diffuse glomerulonephritis, also infiltrated by eosinophils. 178 

 179 

An increase of eosinophilic population in bone marrow has long been described by 180 

Stransky in case of intestinal parasites, particularly hookworm. [11] So, a bone marrow 181 

examination should be performed in patients in whom a clinical suspicion of bone 182 

marrow infiltration is present. Neoplastic disorders of the bone marrow can be easily 183 

differentiated from reactive bone marrow changes. In this case, the presence of 184 

anaemiaanemia with hipereosinophilia led to a suspicion of malignancy. Bone marrow 185 

examination excluded this diagnosis. 186 

Other causes of secondary eosinophilia are allergic conditions, such as dermatitis, 187 

rhinitis and asthma, but the values of eosinophils generally dont do not exceed 188 

1,500/mm3. There are other causes such as adrenal insufficiency, Churg-Strauss disease, 189 

atheroembolic and primary immunodeficiency syndrome, and among them 190 

hyperimmunoglobulinemia E, characterized by chronic dermatitis and recurrent 191 

infection, were not compatible with the previous history of the patient. Regarding the 192 

primary causes of eosinophilia, the myeloproliferative and myelodysplastic syndromes 193 

constitute differential diagnosis. The diagnosis of idiopathic hypereosinophilic 194 

syndrome, finally, requires the exclusion of other causes of primary and secondary 195 



 

 

causes. The eosinophil count should be persistently greater than 1,500mm3 and there is 196 

evidence of target organ damage[7]. 197 

This case highlights the need for a high index of clinical suspicion among patients with 198 

poor socio-economic conditions with eosinophilia. Moreover, early institution of 199 

empiric therapy for helmintichelminthic infestation while waiting for adefinitive 200 

diagnosisconclusive diagnosis is advocated. 201 

Conclusion 202 

In summary, helminth infection is the commonest identifiable cause of innocent 203 

eosinophilia. In some cases, however, eosinophilic infiltration of organs can occur, and 204 

most likely to be clinically underestimated. Yet, multiple organ involvement is rare and 205 

should be considered as a diagnosis of exclusion. Extensive clinical evaluation in search 206 

for alternative causes of the multiple organ involvement should be performed while 207 

institution of empiric therapy for helmintichelminthic infestation. 208 

 209 
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