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Abstract

BACKGROUND: Soil-transmitted helminth (STH) infections in the pediatric population are still prevalent and
spread in various regions in Indonesia. It is associated with a disease burden of over 3.3 million disability-adjusted
life years and a global prevalence of 1.7 billion cases. East Nusa Tenggara is one of the provinces that have severe
endemicity of STH infection. STH infections frequently coexist with anemia and malnutrition brings negative
impacts on child growth and development. Here we present the case of multiple STH infections with its
consequences in a 5-year-old girl in Ende, East Nusa Tenggara.

CASE: A 5-year-old girl suffering from pale and fatigue. Her physical examination showed pale conjunctiva,
tachycardia, rectal prolapse and anthropometrics status concluded as stunting. Laboratory examination showed
severe anemia (Hemoglobin 1.5 gr/dl) with eosinophilia, the fecal smear showed egg form of Ascaris
lumbricoides, Ancylostoma duodenale, and Trichuris trichiura. The screening for parasite research on her parent’s
stool was negative, the patient never wears footwear in daily activity. The patient was treated successfully with
triple dose Albendazole, packed red cell (PRC) transfusion, heart failure management, nutritional intervention,
and discharged from the hospital in stable condition.

CONCLUSION: STH infection still being the burden of disease in endemic area like Indonesia. Increased
awareness of STH in daily practice can reduce the serious complication like severe anemia, and stunting.
Environmental health should be identified to asses the risk factor of STH infection.
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Background

Soil-transmitted helminths (STH) including Trichuris trichiura, Ascaris lumbricoides, and hookworm
(Ancylostoma duodenale and Necator americanus) influences almost 1,7 billion people globally.! Indonesia has
ranked second in the world with 70.642.364 cases, one-third of those are found in preschool-age children (PSC).?
The risk factors of helminthic infection among PSC are poor hygiene, poor environmental sanitation, and
socioeconomic factors.® East Nusa Tenggara has one of the highest endemicity of STH infection in Indonesia.*
The prevalence of STH infection in East Nusa Tenggara is approximately 66% of adults suffered from at least one
type of STH, including hookworm (51,7%), Ascaris lumbricoides (21,8%) and Trichuris trichiura (19,7%).5
There is no particular data on helminthic infection on pediatric population in East Nusa Tenggara. But the research
of STH infection among PSC in Nangapanda, Ende East Nusa Tenggara predominated by Ascaris lumbricoides
47,4% PSC, followed by Trichuris trichiura 36,8% PSC, and hookworm 9,2% PSC.®

STH infection in PSC age are at higher risk of mortality and morbidity associated with anemia, malnutrition,
disturbance of growth and development, and poor school performance.5”# Elaboration on another etiological
factor such as the quality and quantity of nutrient intake as well as natural enteropathy can play a role as a
contributing factor to malnutrition and anemia.® The research from the Nangapanda subdistrict in Ende showed
the prevalence of underweight at 33.1%, stunting at 40.2%, wasting at 17.1%, and anemia at 60.3%.° East Nusa
Tenggara becomes the province with high prevalence of wasting and stunting, followed by the statement that
infection of STH and malnutrition and its consequences frequently coexist.®

Here we present the case of multiple STH infections in a 5-year-old girl presenting with severe anemia, rectal
prolapse, and stunting in Ende, East Nusa Tenggara. We also review the literature report on STH infection and its
consequences, to help discuss the major clinical results and also the challenges of diagnosis and therapeutic in
limited resources area.

Case Presentation

A 5-year-old girl came to the emergency ward due to pale and easily fatigue. Pale was identified in the palm,
conjunctiva, and face 3 months before admission. There was neither a history of fever, jaundice, abdominal pain,
nor malignancy. The last month she suffered a lack of appetite, fatigue induced by exercise, and failure to gain
weight. There was a history of worm-contained defecation in last three months. She complained of bleeding during
defecation followed by rectal prolapse (Fig.1). She is living in a rural area in Ende Regency in East Nusa Tenggara,
Indonesia. Her parents work as a farmer and have a history of barefoot during daily activities. She never got
medical intervention before coming to our hospital. Her parent's last education degree is junior high school.

Fig 1. Manifestation of rectal prolapse in this patient
On physical examination, the patient looked pale, fully alert, and wake. The heart rate 120 beats per minute,
respiratory rate 38 times per minute, blood pressure 95/60 mmHg, and body temperature 36,7°C. Pale in the
conjunctiva, face, and both of her palms. Anthropometric measurement showed a body weight 14 kg (WHZ <-
2SD to mean), body height 99 cm (-3SD to -2SD), weight age (WA) 37 months of age, and height age (HA) 42
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months of age, WA<HA<CA suggest stunting. Laboratory tests showed leucocyte count 8710/ pl, with 11% of
eosinophils (958 pl), hemoglobin 1.5 g/dl, mean with peripheral blood smear showed hypochromic
anisopoikylocytosis of red blood cells (RBC). Electrolytes, renal function, coagulation test, bilirubin, albumin,
serum proteins, and also liver enzymes were normal. Chest radiography and abdominal ultrasound were normal.
Electrocardiography (ECG) showed sinus tachycardia.

During hospitalization she suffering worm-contained defecation, we found for about 10-12 adult worms sized 7-
12 cm (Fig.2). The microscopic test of stools revealed the incoming of Ascaris lumbricoides eggs, Ancylostoma
duodenale eggs, and Trichuris trichiura eggs which were confirmed in two different samples from days. Figure
3A shows the fertilized egg of Ascaris lumbricoides in wet stool preparation under the microscope. Figure 3B
shows a hookworm egg in wet stool preparation, and Figure 3C shows a Trichuris trichiura egg in wet stool
preparation under the microscope. Parasitic research on parent’s stools resulted negative.

! lllv._..':

Fig 2. The adult worm of Ascaris lumbricoides

Fig 3. (A) Fertilized egg of Ascaris lumbricoides in an unstained wet mount of stool. A larva stage is inside
the egg. (B) Hookworm egg in unstained wet mount of stool. (C) Trichuris trichiura egg in unstained wet
mount of stool
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The patient got a triple dose of Albendazole 400 mg/day, packed red cell transfusion, and nutritional intervention
by using Protein Energy Ratio (PER) >10%. After 14 days of hospitalization, she was discharged in stable
condition, Hb level 11,5 g/dL and stool microscopic there was no worm eggs. The follow-up control after
undergoing 1 month, her clinical presentation was good and she gained 2 kilograms of body weight. The laboratory
test showed normal results, no anemia was found and the stool microscopic examination was negative.

Discussion

STH is known as a group of intestinal parasites that are frequently affected in tropical and subtropical regions.
STH mainly contains Trichuris trichiura, Ascaris lumbricoides, and hookworm that mainly influence school-age
children along with PSC children.21%1112 STH infections are strongly related to malnutrition, anemia, and impaired
physical and congnitive development.'31# Risk factors for STH infection such as low socio-economic status, rural,
and indigenous communities in tropical and sub-tropical areas.??516 |n this case patient was 5 years old, living in
rural area of Ende East Nusa Tenggara and her parents worked as a farmer with low incomes.

Ascaris lumbricoides infected the host by ingesting contaminated food and water.! The egg phase of Ascaris
lumbricoides is mostly asymptomatic infection.>8 Adult worms cause symptoms due to the extra-intestinal phase
of migratory in the liver and lungs, whereas swallowed dan re-entering the gastrointestinal tract. In the small
intestine, Ascaris lumbricoides develop into adult worms, and the female releases thousands of eggs per day.
Ascaris infection causes intestinal obstruction, appendicitis, cholecystitis severe allergy reaction due to
eosinophilic asthma, malnutrition, and mucosal bleeding which leads to anemia.t*®1° In this case the patient
suffering from mucosal bleeding that causes anaemia, and stunting as complications. The manifestation of worm-
contained adult Ascaris lumbricoides and microscopic finding of Ascaris lumbricoides egg to establish the
diagnosis.

The main transmission of hookworms is skin penetration.>*> Adult hookworms in the intestine use its cutting
organs and proteolytic enzyme to damage mucosal and arteriole causing massive intestinal blood loss, and cleave
hemoglobin and protein breakdown.>1%202! This mechanism stimulates adult hookworms to digest hemoglobin
and absorb host peptides and amino acids that cause anemia, protein malnutrition, and hypoalbuminemia.?
Moderate and severe infection has a greater risk of iron-deficiency anemia, especially in PSC age children. 52223
The others long-term impacts are protein malnutrition, stunting, and impaired cognitive capability.>>?* In this
case the predisposing factor of hookworm infection in the patient was barefoot habits. Chronic infection of
hookworm contributed to severe anemia in this patient, and absorb the patient protein contributed to stunting. The
Hb level was 1.5, and she got PRC transfusion during hospitalization.

Trichuris trichiura is infected through contaminated food and water with Trichuris eggs.! Trichuris worms lay in
the large intestine causing colitis and inflammatory bowel disease, and a severe form manifested as Trichuris
dysentery syndrome that leads to rectal prolapse.?®?* The pathophysiology of colitis is due to release of
stichosomes by adult worms that change host epithelium and allow the anterior end of the parasite to make cellular
tunnels to stimulate inflammation and intestinal blood loss.22%2* In this patient suffered from colitis and dysentri
syndrome and followed by rectal prolapse which strongly related to Trichuriasis. The fecal microscopy finding of
Trichuris eggs prove the diagnosis. The bloody stools contribute to the development of severe anemia in this
patient.

Multiple studies showed high prevalence of anemia among children with STH infection.?® A study in Ethiopia
showed children impacted with STH had a high risk of anemia (aOR 8.87, 95% CI 2.28 to 34.58). A metaanalytics
research also found a high OR 4.49, 95% CI 1.58 to 12.75, p 0.05 among infants with numerous STH infections.
2326 Approximately 64% of global cases of STH infection are found in Southeast Asia which is 15% of cases
occurred in Indonesia.?”?® The study found that hookworm-infected children had the highest risk of anemia with
OR 3.3, 95% CI 1.98 to 5.49, p 0.05, while Ascaris lumbricoides had OR 1.57, 95% CI 1.2 to 2.07, p 0.05, and
Trichuris trichiura had OR 1.66, 95% CI 1.13 to 2.43, p 0.05.26 These findings showed that children with multiple
STH infection have lower mean hemoglobin levels than single STH infection.?’ The findings on those studies is
similar to this patient who suffered from multiple STH infection presenting as severe anemia. Hookworm infection
is predominantly causing progressive intestinal blood loss in this patient.
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Anemia among children with STH infection was described by nutrition deficiency mechanisms and blood loss.3!
Disturbance of nutrition absorption is often found in Ascaris lumbricoides infection interfering absorption of iron
(Fe), zinc (Zn), protein, folic acid, vitamin B6, and vitamin B12.3? The mechanism of blood loss in Ascaris
lumbricoides is the rupture of capillaries and arterioles within the intestinal tissue.3*-** Blood loss is also common
due to occult bleeding in Trichuris trichiura and hookworm infection that led to penetration and disruption in
intestinal epithelium that related to hyaluronidase enzyme which is responsible for degrading the mucosal layer.**
The hookworm has anticoagulant substances secreted to enhance the effect and rate of blood loss and also
downregulation of the host immune response. Ancylostoma duodenale has the highest rate of blood loss
approximately 0.14-0.4 ml of blood loss per day per worm.'*® Anemia following Trichuris trichiura infection is
mainly caused by chronic blood oozing in the caecum and colon through mucosal penetration of adult worms.
Estimated blood loss due to Trichuris trichiura is approximately 0,005 ml per day per worm.** In this case
hookworm infection had the greatest contribution to severe anemia in this patient due to rate of blood loss for
every hookworm. 4scaris lumbricoides distrubing nutrition absorbtion such as Fe and vitamin B12 as a precursor
of hemoglobin. Adult worm of Ascaris lumbricoides mechanically disrupt the integrity of intestinal capillary.
Trichuris trichiura increased the degree of severity in anemia by direct penetration of adult worm in colon.
Stunting decrease the intestine villi and number of immunology cells lead to high susceptibility of gastrointestinal
infection. An increasing population of IgA-coated bacteria contributed to bacterial dysbiosis in the intestine which
disturbed the immune response against parasitic agents like STH.?” Intestinal helminth infections can impact
nutritional status directly or indirectly, leading to malnutrition and stunting.’®*! STH can cause gastrointestinal
tract physiopathology and decreased appetite.*!*> STH secrete pancreatic enzyme inhibitors, which prevent host
nutrient absorption in the small intestine. This infection also increases intestinal permeability consequence as
inadequate nutrient absorption.® STH can cause intestinal inflammation and persistent blood loss, that lead to
malnutrition.*' In our case this patient might be suffering from chronic malnutrition due to inadequate intake which
increases susceptibility to STH infection . But on the other hands, due to risk factors of low socioeconomic,
barefoot, and farm activity lead to STH infection, and malnutrition occured after the STH infection.

Albendazole and mebendazole are the most frequently prescribed drugs in STH infection. Single-dose albendazole
had high efficacy in eradicating 4 lumbricoides and also hookworm, but unsatisfied in T.trichiura.***® Several
studies showed better efficacy of triple dose albendazole than single-dose albendazole. But several studies stated
moderate efficacy of triple dose albendazole to T.trichiura infection.>%5® Mebendazole had higher cure rate in
T.trichiura than albendazole alone.* Integration of albendazole and also pyrantel pamoate never tend to develop
the rate of cure or rate of egg reduction in trichuriasis.> In this case of multiple STH infection, our hospital only
has albendazole and pyrantel pamoate. We gave a triple dose of albendazole and showed clinical improvement.
We decided not to give pyrantel pamoate because of lack of evidence based to eradicate STH especially Trichuris
trichiura. The stool microscopy examination after a triple dose albendazole there was no worm.

Conclusion

Multiple STH infections among the pediatric population mostly presenting as severe anemia and malnutrition.
Awareness of STH infection especially in endemic area should be practiced. Evaluation of environmental hygiene,
history of barefoot, usage of latrine, and level of education should be identified. Fecal microscopy examination
and antihelmintics like albendazole and pyrantel pamoate were very useful in limited resources area like Ende.
The provision of chemoprophylaxis should also be encouraged in endemic area.
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