Case report

A case of Hookworm infection in a child causing severe anemia diagnosed by
endoscopy-a neglected tropical disease

Abstract

Hookworm (Necator americanus, Ancylostoma duodenale) infections are common tropical
and subtropical countries. These are still an neglected tropical disease in rural areas ,leading
to severe iron deficiency anemia and even mortality. Here we present a case of a 3 year old
child with progressive complaint of pallor and generalised body swelling. On upper
gastrointestinal gastroscopy hookworms were visualised and recovered.Patients stool sample
was send to lab in which egg of hookworm was also seen on microscopy. The child was
treated with albendazole and anemia was also corrected .
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Introduction

Hookworms are an important soil-transmitted helminth for humans around the world. It is
estimated that about 740 million people are infected by hookworms [1]. The two main

species known to cause human infection are Ancylostoma duodenale (A. duodenale) and



Necator americanus (N. americanus). According to reports, the major burden of infection is
almost 472 million people from developing rural countries. Amongst these, the majority of
cases occur in South-East Asia and Sub-Saharan Africa [2, 3]. It is estimated that hookworm
disease is globally responsible for >4 million disability-adjusted life years (DALY) lost
annually and a financial burden of over US$100 billion per year (4). The main symptoms of
hookworm infection include chronic blood loss, vomiting, abdominal pain, iron deficiency
anaemia, and signs and symptoms of anaemia. Hookworm infestation is usually diagnosed by
characteristic non-bile-stained oval eggs on stool microscopy and eosinophilia on blood
examination [5]. Most infected individuals are asymptomatic. A heavy worm burden,
prolonged duration of infection, and inadequate iron intake may result in iron deficiency
anaemia (IDA) and hypoproteinemia [6]. Hookworm infection is most common in the
paediatric population, as children are more likely to acquire the infection when they start to
crawl or walk. Hookworm infection in children can lead to severe acute malnutrition and

failure to thrive if not diagnosed and treated on time.

Case Report

A 3-year-old female child was admitted with complaints of progressive pallor of the body for
3 months and generalised body swelling for 1 month. These symptoms were followed by
loose stools around 6 times per day with a small amount of blood and mucus for 3 days,
which were watery in consistency and small in volume and not associated with perianal
excoriation. The symptoms of diarrhoea subsided within 6 days. There was no history of
coughing, loss of appetite, respiratory distress, decreased urine output, hematuria, recurrent

chest infections, or other site infections.



On examination, weight was 8.3 kg with edoema; height was 83 cm (less than the 3rd
centile); mid-upper arm circumference (MUAC) was 10 cm; Vitals: HR-88/min, RR-20/min,
B.P.-98/70 mmHg; pallor was present; bilateral pitting with periorbital puffiness. The child
also had frontal bossing and angular cheilitis. There was no history of icterus or any
significant lymphadenopathy. Lab investigations report showed hemogram: Hb 4.8 g/dl, TLC
18.2 X 1000/ (N-56, L-40, E-2) and platelet- count: 200 X 1000/cumm (mircocytic
hypochromic anaemia). Retic -3.1 %, serum sodium: 126; potassium: 2.8; calcium: 0.97.
Serum iron study reports showed iron at 38 g/dl, ferritin at 32 g/dl, total iron binding capacity
(TIBC) at 173 g/dl, transferrin saturation at 4.5%, B12 at 283 pmol/l, and folate at 9 ng/ml,
suggesting iron deficiency anaemia. The child had anasarca with low serum albumin (1.5

g/dl).

On upper gastrointestinal endoscopy, worms were seen shown in figure 1. A duodenal
aspirate with a single worm (shown in figure 2) and two consecutive stool samples were sent
for microscopy to the parasitology lab. On microscopy, a saline mount of concentrated
duodenal aspirate showed non-bile-stained hookworm eggs, as shown in Figure 3. The
routine microscopy of the first stool sample was negative for any ova, cyst, trophozoite, or

larvae, but the second stool sample showed an ova of hookworm with no cyst, trophozoite, or

larvae.




Figure 1. Image of worm seen in upper gastrointestinal endoscopy

Figure2 Worm seen in duodenal aspirate

Figure3. Microscopic view of egg of hookworm in duodenal aspirate

The child had severe microcytic hypochromic anaemia due to iron deficiency, hookworm

infestation, low albumin, and generalised anasarca. The child was transfused with two units



of packed RBC (PRBC) during hospitalisation for severe anaemia, and post-blood transfusion
haemoglobin improved to 8.5 g/dl. Injections of albumin were given, after which serum
albumin increased to 2.7 and edoema started to reduce. The child was also started on severe
acute malnutrition (SAM) supplements, and nutritional rehabilitation was done. Initially, the
patient was given a F75 diet, followed by a F100 diet. The child was treated with albendazole

400 mg in a single dose.

Discussion

As per the recent reports in India, a higher prevalence of hookworm infection is estimated
than for other soil-transmitted helminths (STH). In India, 258 million (or 1 in 5) individuals
are estimated to be infected with STH, with 148 million Ascaris, 109 million hookworm, and
41 million Trichuris infections [7]. Long-term consequences of hookworm infection include
both iron deficiency anaemia and protein malnutrition, which result in stunted growth and
poor cognitive capacity in children [8]. The importance of prevention and timely diagnosis of
hookworm infection is more relevant in India, as more than half of the under-5-year-old
children are stunted [9]. In endemic areas, hookworm infection often occurs despite drug
treatment. Thus, there is a need for vaccine development to prevent infection. Mebendazole
and albendazole are the currently approved drugs against hookworm infection and are used
against multiple helminth species. However, their efficacy in curing hookworm infections is
rather limited, reducing the infection burden by more than 90%. Oral vaccines are under
research, and a strategy of mass immunisation would be highly beneficial in hookworm-

endemic areas [10].
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