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Acute major gastrointestinal bleeding caused
by hookworm infection in a patient
on warfarin therapy
A case report
Yu Meng, PhDa, FangGen Lu, MDa, Lin Shi, MAa, MeiChu Cheng, MDb, Jie Zhang, MDa,∗

Abstract
Rationale: The use of anticoagulants is a contributor to gastrointestinal (GI) bleeding. Most bleeding patients on anticoagulant
therapy such as warfarin commonly have basic lesions existing in their GI mucosa.

Patientconcerns:We report a case of major GI bleeding following the use of anticoagulants in a patient with hookworm infection.

Diagnoses: The patient was diagnosed with nephrotic syndrome with pulmonary embolism.

Interventions: He was treated with anticoagulants and suffered from acute major GI bleeding during the treatment. Capsule
endoscopy revealed many hookworms in the lumen of jejunum where fresh blood was seen coming from the mucosa.

Outcomes: The patient was successfully rescued and cured with albendazole.

Lessons: Latent hookworm infection can be a cause of massive small-bowel hemorrhage in patients on anticoagulant therapy and
anthelmintic treatment is the key to stop bleeding.

Abbreviations: APTT = activated partial thromboplastin, CTA = computed tomography angiography, GI = gastrointestinal, Hb =
hemoglobin, INR = international normalized ratio, PT = prothrombin time.
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1. Introduction on antiplatelets or anticoagulants, no mucosal abnormality is
Anticoagulants are commonly used for the prophylaxis and
treatment of intravascular thrombosis or thromboembolic dis-
eases. The use of anticoagulants is a contributor to gastrointestinal
(GI) bleeding.[1,2] The incidence of major GI bleeding as a serious
complication of anticoagulant therapy is approximately 1–4%per
year and the case fatality rate is up to 10% [3,4]. In anticoagulated
patients with upper GI bleeding, gastroduodenal ulcers and
erosions account for more than 50% of lesions;[5–8] erosive
esophagitis is also an important cause[7]. Of patients presenting
with GI bleeding (unspecified as lower or upper) on anticoagulant
therapy, 25% to 33% were thought to have colonic polyps,
diverticulae, and angiodysplasia being the most common[9,10].
Most bleeding patients commonly have basic lesions existing in
their GI mucosa. But in 17% to 29% of patients with GI bleeding
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found on endoscopic investigation.[5,7] Here we report a case of
hookworm infection resulting in acute massive hemorrhage in the
small bowel of a patient on anticoagulant therapy.
2. Methods

The study was approved by the Research Ethics Committee of the
2ndXiangyaHospitalofCentral SouthUniversity. Informedconsent
was obtained from the patient for the publication of the report.
3. Case report

A 46-year-old male of the Han nationality was admitted to our
Department of Nephrology with the complaint of proteinuria for
2 months, and chest pain and shortness of breath for 15 days. His
illness startedwith left lower back pain and edema of lower limbs;
urinalysis revealed urine protein to be positive. He had no history
of gastrointestinal disease, malignancy, surgery or trauma, with
no positive family history. On physical examination, mild pallor
was present and blood pressure was 160/90 mm Hg. Chest
auscultation showcased bilateral scattered fine rales. No other
abnormal signs and symptoms were found or reported.
Serological and laboratory findings showed a red blood cell
count of 3.82�1012/L (4.3–5.8�1012/L), a hemoglobin (Hb)
concentration of 111g/L (130–175g/L), a platelet count of 408�
109/L (125–350�109/L), an eosinophil count of 0.44�109/L
(0.02–0.52 �109/L), eosinophils percentage of 6.20% (0.4–
8.0%), an albumin concentration of 14.9g/L (40–55g/L), normal
renal function, a triglyceride concentration of 3.83mmol/L
(<1.71mmol/L), a cholesterol concentration of 7.22 mmol/L
(2.9–5.2 mmol/L), a prothrombin time (PT) of 13.5seconds
(10–14seconds), international normalized ratio (INR) of 1.05
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Figure 1. Pulmonary CTA shows multiple embolism in left and right pulmonary
artery. CTA=computed tomography angiography.

Figure 3. Gastroscopy image shows a hookworm moving on the patient’s
duodenal mucosa.
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(0.85–1.20), activated partial thromboplastin (APTT) of 48.90
seconds (28–45seconds), occult blood in stool, no ova in stool
under microscope and quantity of protein in 24-hour urine to be
7588mg/day (0–150mg/day). Pulmonary computed tomography
angiography (CTA) showed multiple embolism in bilateral
pulmonary artery, pulmonary infarction and pulmonary infec-
tion (see Fig. 1). He was diagnosed with nephrotic syndrome,
multiple pulmonary embolismwith pulmonary infarction. On the
day of admission, the patient was treated with methylpredniso-
lone and tacrolimus. On the 4th day, he was given low-molecular-
weight heparin 5000 IU twice daily. On the 6th day, he was given
warfarin 2.5mg once daily. On the 11th day, coagulation
function was monitored and showed PT to be 14.5seconds, INR
of 1.11, APTT to be 44.60seconds. The symptoms of shortness of
breath and chest pain were relieved. On the morning of the 14th
day, the patient suddenly defecated black-colored stool weighing
about 400g, with dizziness and cold sweats. Low-molecular-
weight heparin and warfarin were discontinued immediately.
Figure 2. (A) Pulmonary CTA shows improvement of the pulmonary embolism. (B)
(C) Abdominal CTA shows no signs of embolism in the celiac artery. CTA=com
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Peripheral blood cell count and coagulation function were
monitored at once and revealed Hb to be 79g/L, PT of 14.60
seconds, APTT of 31.30seconds, and INR of 1.28. Fecal occult
blood test was positive. Microscopic examination of stool
revealed red blood cells in the entire field of view and no eggs. The
patient was immediately made Non Per Os (NPO) and given a
proton pump inhibitor, somatostatin, hemostasis, and transfu-
sion, but the bleeding did not stop. He was rescued several times
due to drop of blood pressure. On the 17th day, hemorrhage
continued. PT ranged from 14.6 to 25seconds and INR ranged
from 1.0 to 2.24. The lowest level of Hb monitored was 41g/L.
He was given emergency treatment once again including
transfusion. On the 19th day, CTA was performed and showed
that the pulmonary embolism had improved—there were no signs
of embolism in celiac artery, superior and inferior mesenteric
arteries, but multiple low density images, what was considered to
be thrombi remained in the inferior vena cava, left common iliac
artery and bilateral internal iliac vein (see Fig. 2). Gastroscopy
was performed and revealed 2 hookworms in the duodenal
bulb, but no mucosal abnormalities were found (see Fig. 3).
Abdominal CTA shows no signs of embolism in the superior mesenteric artery.
puted tomography angiography.



Figure 4. Colonoscopy shows normal mucosa and bloody fluid in the colonic
lumen.
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Colonoscopy was performed and showed a large amount of
bloody fluid in the intestinal lumen and nomucosal abnormality
(see Fig. 4). On the 30th day, capsule endoscopy was performed
and revealed many hookworms in the lumen of the jejunum
where active bleeding and fresh blood clots were seen (see
Fig. 5). The patient was given albendazole 400mg twice daily
for 3 days. Five days later, the color of his stool turned normal.
Nine days later, the level of Hb was 66g/L; no occult blood was
detected in stool and coagulation function showed INR of 2.1.
Eleven days later, the patient was discharged and givenwarfarin
2.5mg once daily again. After the 6-month follow-up visit, the
concentration of Hb increased to 110g/L; no occult blood and
no eggs were detected in his stool. Ten months later,
anticardiolipin antibodies were detected and the results were
negative. The activities of antithrombin III, protein C and
protein S were normal.
Figure 5. Capsule endoscopy shows many hookworms in the middle and dist
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4. Discussion

Hookworm infection is one of the most common chronic
infections worldwide, especially in poor, rural areas in the tropics
and subtropics. Hookworms parasitize small bowels of humans
and release anticoagulative substances to facilitate sucking
blood.[11,12] A hookworm can cause a small amount of blood
loss per day.[13] When a large number of hookworms infest the
intestines, patients generally present with severe anemia because
of chronic blood loss. Interestingly, the patient had no GI
bleeding symptoms prior to admission and presented with mild
anemia on admission; furthermore, his fecal occult blood test was
negative. The reasons may be as follows: blood of the patient was
in a hypercoagulative state due to nephrotic syndrome, thus his
blood was less able to be sucked by the worms and exude from
mucosal injuries, and injuries of vascular wall were able to be
blocked quickly.
However, sudden massive GI hemorrhage occurred during the

period of anticoagulant therapy. After performance of gastros-
copy and colonoscopy with no abnormal findings, massive small
bowel bleeding was suspected. Capsule endoscopy was per-
formed and revealed a large number of hookworms in the small
bowel. After anthelmintic treatment, bleeding stopped very soon.
Thus latent hookworm infection was considered to be the cause
of massive GI bleeding during anticoagulant therapy.We inferred
that remission of hypercoagulability due to anticoagulant
therapy were conducive for hookworms to be better able to
suck blood and could trigger major bleeding from the mucosal
and vascular injuries.
It is worth mentioning that there is currently no consensus on

the place of capsule endoscopy in patients with severe overt
suspected small bowel bleeding. A study has suggested that
capsule endoscopy may be a promising diagnostic means in the
emergency situation.[14] Moreover, hookworms in the lumen of
small bowel cannot be detected by red-cell scintigraphy and
angiography which have been recommended as the first-line
procedure for patients with massive suspected small bowel
hemorrhage.[15] By contrast, capsule endoscopy may be an
effective tool to diagnose hookworm infection in small intestine.
In conclusion, latent hookworm infection can also act as a

cause of acute major GI bleeding in patients on warfarin therapy
and anthelmintic treatment is the key to stop bleeding.
al jejunum and one end of some worms inserted into the intestinal mucosa.
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