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Abstract: Hookworm infection is an important cause of iron deficiency anemia, especially in heavily infected high-risk populations 
residing in underdeveloped tropical countries. Stool examination is the main method used for hookworm diagnosis; however, its 
sensitivity is relatively low. Hookworm infections have been incidentally diagnosed during routine upper gastrointestinal endoscopies. 
We present the case of a 60-year-old Ethiopian farmer who had severe iron deficiency anemia and positive occult blood in the stool. 
Repeated stool examinations revealed no ova or parasites. Esophagogastroduodenoscopy revealed the presence of hookworms in the 
duodenum. The patient was treated with albendazole and ferrous sulfate. Careful endoscopic examination of the duodenum is crucial 
for identifying unsuspected hookworm infection responsible for chronic gastrointestinal bleeding and iron deficiency anemia. 
Keywords: hookworm, iron-deficiency anemia, endoscopy

Introduction
Hookworm infection is one of the most prevalent infectious diseases in humans and a leading cause of anemia and 
undernutrition.1 Hookworm infection in humans is mainly caused by the helminth nematode parasites Necator amer
icanus and Ancylostoma duodenale. The zoonotic hookworm Ancylostoma ceylanicum, which primarily infects dogs and 
cats, can also infect, mature, mate and produce eggs in humans.2 Earlier studies have described A. ceylanicum to be 
present as mostly light or non-patent, single-sex infections;3 however, it has recently been found to be highly prevalent in 
humans in Southeast Asia and the Pacific.4,5 Similarly, zoonotic hookworms Ancylostoma caninum and Ancylostoma 
braziliense continue to sporadically infect humans in different parts of the world.6

An estimated 740 million people in developing tropical and subtropical countries are infected with hookworm.7 

Hookworm infection is more prevalent in poor communities, and several factors have been implicated, such as 
inadequate sanitation and deposition of human feces on soil, poor housing construction with dirt floors, and lack of 
access to essential medicines.1 In Ethiopia, an estimated 11 million people are infected with hookworm.8

Humans acquire hookworm infection when the infective larval stages living in the soil penetrate the skin (N. americanus, 
A. duodenale and A. ceylanicum) or when they are ingested (Ancylostoma species).9 In the body, adult hookworms parasitize 
the proximal small intestine and can reside for many years, causing chronic intestinal hemorrhage and iron deficiency anemia 
(IDA). The buccal capsules of N. americanus and A. duodenale contain cutting plates and sharp teeth, respectively, which 
allow the adult parasites to feed on intestinal mucosa, submucosa, and blood. The female hookworm is larger than the male 
one; and depending on the species and sex of the worm, the length of the adult worm ranges from 5 to 13 mm.7,10

The major morbidity of human hookworm infection is a direct result of intestinal blood loss (mostly from leakage around the 
attachment site of the worm and, to a lesser extent, from actively feeding adult worms).4 Each adult hookworm causes loss of an 
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estimated 0.3 mL to 0.5mL of blood each day.11 Hence, there is a direct correlation between the number of adult hookworms in 
the gut and the volume of fecal blood loss. Occasionally, hookworms can cause overt intestinal bleeding.12,13 Depending on the 
dietary reserves of the host, heavy hookworm infections can also cause hypoproteinemia which can lead to anasarca and ascites.4

Stool microscopic examination is the main diagnostic method for hookworm infection, although the yield depends on 
the worm burden and the diagnostic technique.14 There have been reports of incidental diagnosis of hookworm infection 
during routine upper gastrointestinal endoscopy15–18 and capsule endoscopy.11,19 Here, we report the case of an elderly 
man who underwent endoscopic examination for unexplained severe iron-deficiency anemia, which revealed hookworm 
infection in the duodenum. The infection was successfully treated using albendazole.

Case Presentation
A 60-year-old Ethiopian man presented with a one-year history of fatigability, shortness of breath on mild exertion, marked 
loss of appetite, tinnitus, and dizziness. He also had a history of significant weight loss and intermittent non-bloody diarrhea 
that occurred at an interval of 2–3 months that lasted for approximately 1 week and improved without treatment. Over the 
preceding 3 months, his symptoms worsened, and he started to spend most of the days in bed. The patient had no history of 
cough, orthopnea, or swelling. He had no fever, night sweats, bone pain, or epistaxis. The patient denied abdominal pain, 
vomiting, dyspepsia, hematemesis, melena, or rectal bleeding. He is a farmer who performs his farming activities barefoot but 
cannot recollect having developed dermatitis of any kind during the past years.

He visited a nearby hospital 2 months prior to presentation to our hospital, and severe iron deficiency anemia 
was diagnosed (hemoglobin = 3.4g/dL, haematocrit = 10.1%, mean corpuscular volume = 69.4fl, peripheral 
morphology revealed hypochromic microcytic red blood cells and anisopoikilocytosis), although a definite etiology 
was not identified. A complete blood count did not reveal eosinophilia. The erythrocyte sedimentation rate was 
elevated (140 mm/hr). Stool examination using direct wet-mount microscopy revealed no ova or parasites. Renal and 
liver function test results were within normal limits. He was transfused with blood and given ferrous sulfate tablets 
for 2 months, which resulted in a significant improvement in the hemoglobin to 10.1 g/dL. The treatment also 
resulted in the improvement of most of his symptoms, although the loss of appetite and fatigue persisted. The 
patient was referred to our hospital for endoscopic evaluation under the impression of IDA secondary to chronic 
gastrointestinal blood loss.

At presentation to our hospital, the physical examination was unremarkable except for low body mass index (BMI = 
16.98Kg/m2) and conjunctival pallor. The stool examination was positive for occult blood, but no ova or parasites were 
identified. Abdominal ultrasound examination was unremarkable. Lower gastrointestinal endoscopy (colonoscopy) was 
normal. Esophagogastroduodenoscopy revealed multiple small translucent, blood-filled hookworms in the first part of the 
duodenum (as shown in Figure 1). The patient was treated with oral albendazole 400 mg once, provided with oral iron 
supplementation, and returned to the referring hospital for follow-up.

Ethical Review
The patient provided written informed consent for the publication of this case report after obtaining permission from the 
Institutional Review Board of Hawassa University College of Medicine and Health Sciences.

Discussion
We report an incidental finding of hookworm infection in an elderly Ethiopian farmer who underwent endoscopic 
examination to identify a gastrointestinal cause of iron-deficiency anemia. Hookworm infection is the most common soil- 
transmitted helminth (STH) and the most neglected tropical disease in sub-Saharan Africa.8 Studies from different 
regions of Ethiopia have revealed a variable prevalence of hookworm depending on the study design; a hookworm 
prevalence of 14.7% was reported in a health institution-based study,20 while a school-based study involving school 
children showed a prevalence of 20.6%.21 Although the hookworm prevalence in adults may not be affected, the 
prevalence of hookworm infection in children is expected to decrease following the commencement of the National 
Deworming Program of Ethiopia in 2015, as evidenced by a study conducted in northern Ethiopia.22
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Most infected individuals are asymptomatic; however, individuals with heavy chronic infections (or moderate 
infections in patients with underlying iron and protein nutritional deficiencies) suffer from intestinal blood loss that 
results in iron deficiency anemia as well as protein malnutrition.9 The under nutrition (low BMI) and severe iron- 
deficiency anemia in our patient indicate that the patient has been chronically and heavily infected. The fact that the 
patient walked barefoot for almost his entire life and his farming activities might have predisposed him to repeated 
hookworm infections. Hookworm infections are common among individuals involved in agricultural activities.9

Different laboratory methods, including direct wet mount microscopy of stool, concentration, flotation, Kato-Katz, 
and molecular analysis, have been used to diagnose hookworm infections.4,14,23 However, due to its low cost and the ease 
of procedure, wet mount microscopy is the most commonly used method to diagnose intestinal parasites in almost all 
healthcare facilities in Ethiopia.14 Although a higher hookworm burden is expected to result in a higher fecal egg count, 
repeated stool examinations did not reveal hookworm ova in our patient. This may be explained by the poor sensitivity of 
the direct wet-mount microscopy method.24 The negative stool examination result could as well be explained by the 
possibility of A. ceylanicum infection in our patient due to the relatively lower egg-shedding intensity of people infected 
with this zoonosis than those infected with N. americanus.5 A. ceylanicum is known to be endemic in dogs and cats in 
African countries such as Madagascar, Sierra Leone, South Africa and Tanzania; however, there have not been reports of 
human infection with this zoonotic hookworm in Africa3,5 Moreover, a single-sex, non-patent infection may also be the 
reason for the negative stool examination result.3

Hookworm infection is associated with eosinophilia, which is usually most pronounced during the tissue invasion 
stage, and then slowly decreases over time.25 Our patient did not have eosinophilia, which can be explained by the down 
regulation of host responses observed in chronic hookworm infection.4

Hookworms have been incidentally detected during the endoscopic evaluation of some patients with gastrointestinal 
bleeding. In a one-year review of endoscopically diagnosed hookworm infections, Zein Ahmad et al17 found duodenitis 
in all study subjects, bleeding manifestations in three-fourths of them, and the need for endoscopic hemostasis in one- 
third of the participants.

In our case, endoscopic evaluation was performed to identify the cause of gastrointestinal bleeding, which revealed 
multiple blood-filled hookworms in the first part of the duodenum; however, no active bleeding was observed. Because 
we did not perform histological speciation of the worms, we did not identify the species of the hookworm in our patient. 
Nevertheless, speciation is not necessary for treatment purposes.

Currently, a single dose of either albendazole (400 mg) or mebendazole (500 mg) is the treatment of choice for 
hookworm infection.7 However, three consecutive daily doses of either drug were found to improve both cure and egg 

Figure 1 Endoscopic view of the first part of the duodenum revealing multiple translucent red worms (blue arrows).
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reduction rates.4 Although less effective than albendazole, pyrantel pamoate and levamisole are alternative drugs for 
hookworm treatment.4 In addition to antihelminthic treatment, iron supplementation and nutritional support for those 
with malnutrition, and health education on how to prevent re-infection should be provided for better long-term outcome.

The current WHO recommendations for hookworm prevention include periodic deworming to eliminate infecting 
worms, health education to prevent re-infection, and improved sanitation to reduce soil contamination with infective 
eggs. However, control programs for hookworm often do not consider the role of zoonotic reservoirs of infection. Control 
programs that focus solely on human mass drug administration in the absence of concurrent animal health programs may 
be a causal factor for the high prevalence of A. ceylanicum infection in some parts of the world.26 Thus, for sustainable 
control of hookworm infection, there is a need to integrate interventions targeting human, animal and environmental 
reservoirs through inter-sectoral coordination and collaboration.3,5,26

Conclusion
Hookworm infection should always be considered as a cause of IDA, particularly in farmers living in endemic areas with 
a history of walking barefoot, even if stool examination is negative for hookworm ova. In the evaluation of patients with 
IDA due to gastrointestinal bleeding, careful endoscopic examination of the small intestinal mucosa can help identify 
unsuspected parasitic infections, such as hookworms. Periodic deworming of at-risk adults should be incorporated as part 
of the preventive strategy for hookworm infection.
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