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Ancylostoma duodenale and Trichuris trichiura
co-infestation in a severely anaemic patient
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Abstract

Soil-transmitted helminth (STH) infestations are among the most prevalent neglected tropical dis-
eases, especially in low- and middle-income countries. Helminth co-infestations are not uncommon
in countries with a high prevalence of STH. We report a case of a 29-year-old lady with mental re-
tardation and learning difficulties who presented with severe hypochromic microcytic anaemia and
severe malnutrition, and diagnosed with concomitant Trichuris trichiura and Ancylostoma duode-
nale infestations. STH infestations can cause prolonged morbidity, but in our patient, infestations
had led to complications of malnutrition and severe weight loss, thus inevitably leading to death.
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INTRODUCTION STH includes the roundworm (Ascaris lumbricoides),
the whipworm (Trichuris trichiura), and hookworms

Soil-transmitted helminth (STH) infestations are among i 3
(Necator americanus and Ancylostoma duodenale).

the most prevalent neglected tropical diseases, primari-

ly affecting the low- and middle-income countries.' STH infestations often lead to chronic infestation
According to the World Health Organisation (WHO), and extended morbidity, especially among children and
more than 1.5 billion people, or approximately 24% of women of childbearing age, rather than causing direct
the global population, are infected with STH.> The mortality.” They also contribute to physical and intel-
main species of gastrointestinal nematodes classified in lectual impairments, as well as cognitive retardation,
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especially in children, thereby hindering educational
advancement and economic development. STH infesta-
tions impose significant global health burden, with an
estimated loss of 3.4 million disability-adjusted life-
years (DALYs) worldwide in 2016 as reported by
WHO.? In Malaysia, a study showed the most common
STH identified was T. trichiura with a prevalence of
72%, followed by A. lumbricoides (39%) and hook-
worm (10%).* Here, we report a case of Ancylostoma
duodenale and Trichuris trichiura co-infestation in an
severely anaemic lady.

CASE REPORT

A 29-year-old lady with underlying mental retardation
and learning disability presented with 5 days history of
lethargy, dizziness, loss of appetite and vomiting and
abdominal distension of one day. She also had chronic
diarrhoea with five to 10 episodes per day and weight
loss of 20 kg over the past one year. She had a habit of
eating raw food, a behaviour known as “pica,” includ-
ing raw chicken liver, garlic, and onion. Unfortunately,
she was never treated for any of these issues, likely due
to poor social support, especially after her mother
passed away a year ago. Since then, she had been living
with her elder sister.

On examination, she appeared severely malnour-
ished (35 kg), pale but alert and conscious. She was
afebrile with blood pressure of 96/58 mmHg, and mild
tachycardia (107/min) but no tachypnoea. Her abdomen
appeared distended but was soft, with no hepatospleno-
megaly noted. Examinations of her respiratory and car-
diovascular systems were unremarkable. Chest radio-
graph revealed cardiomegaly, but abdominal radiograph
showed no evidence of bowel dilatation.

Blood investigations showed severe hypochromic
microcytic anaemia (haemoglobin-2.3 gm/dL; reference
range: 11.6 — 15.1), mild leukocytosis (white cell count-
15.8 x 10%/L; 3.40 — 10.1), and thrombocytosis (platelet
- 562 x 10°/L; reference range: 158— 410). Eosinophil
count was normal (0.11 x 10°/L; 0.03—0.28). Blood film
reported leucocytosis possible secondary to infection or
inflammation, hypochromic microcytic anaemia likely
due to iron deficiency anaemia and reactive thrombocy-
tosis.

She was treated for severe symptomatic anaemia
and was transfused two units of packed red blood cells.
In view of the severe hypoalbuminaemia (20 g/L; 38 to
44) intravenous (IV) 20% human albumin solution (100
mL daily) was administered for three consecutive days.
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Figure 1: Abdominal radiograph showing prominent air collec-
tion in the stomach (large arrow) and transverse colon (small
arrow).

On the third day of admission, she developed vom-
iting, abdominal distension, and worsening septic pa-
rameters, and was treated for intraabdominal sepsis and
possible intestinal obstruction. IV ceftriaxone 2 gm 12
hourly and metronidazole 500 mg 8 hourly were initiat-
ed. In view of severe cachexic state and poor intake, a
combination of total parenteral nutrition and Ryle’s
tube feeding was started. She was referred to the surgi-
cal team. A repeat abdominal radiograph showed prom-
inent air bubbles seen in stomach and transverse colon
(Figure 1), leading to a suspicion of small bowel ob-
struction, with possibility of superior mesenteric artery
(SMA) syndrome. However, abdominal ultrasound scan
ruled out SMA syndrome (aortomesenteric angle - 42
degrees; normal range: 18 — 70 degrees and the aorto-
mesenteric distance - 15 mm: normal range: 10-28mm).
There was presence of ascites with bilateral pleural
effusion. It also showed aperistaltic bowels with bowel
wall thickening, suggestive of paralytic ileus.

Abdominal and pelvic computed tomography (CT)
scan and angiography showed no opacifications of the
intrahepatic, extrahepatic, confluence of portal vein,
and splenic vein and superior mesenteric vein, with
filling defect suggestive of thrombosis. These findings
indicate extensive venous thrombosis involving portal,
superior mesenteric and splenic vein. The distal
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Figure 2: O hagogastroduod ic finding

P

jejunum and proximal ileum bowel walls are thickened
and slightly dilated, with presence of moderate ascites.
Overall features represent CT hypoperfusion complex
secondary to sepsis. The diagnosis of superior mesen-
teric (SMV) and portal vein thrombosis, likely chronic,
ischaemic enterocolitis and worm bolus infestations
with underlying malnutrition was made. The patient
was started on heparin infusion and tablet aspirin. She
was transfused with a total of 4 units of packed cells
during admission, and her haemoglobin raised to 11.7
gm/dL. Her serum iron was 1.0 pmol/L (reference
range: 6.6 -26.0 umol/L) and her total iron binding ca-
pacity was 36.3 umol/L (reference range: 40.8 — 76.6
pmol/L) indicative of severe iron deficiency anaemia.

On 14™ day of admission, she developed upper gas-
trointestinal bleeding- melaenic stool and coffee ground
fluid in the Ryle’s tube. An oesophagus-gastro-
duodenoscopy showed multiple worms with bleeding
from the raw area at D1 and D2 segments of the duode-
num (Figure 2 A-C), duodenitis, oesophagitis with an
ulcer in the lower oesophagus, erosion at stomach body,
and an ulcer at the antrum of the stomach seen. Worm
specimen was sent to the parasitology laboratory and
Ancylostoma duodenale was identified (Figure 3a).
The patient was started on albendazole syrup 400 mg
for three days. The stool analysis for ova and cysts was
positive for Trichuris trichiura (Figure 3b) and hook-
worm ova (Figure 3c¢).

On 19™ day of admission, she was allowed for dis-
charge. Unfortunately, a month after her discharge, she
was brought to the emergency department with unre-
sponsiveness, severely cachexic, lethargy, dyspnoea,
vomiting, and abdominal distension. On examination,
she had poor GCS (6/15), tachypnoeic, tachycardic and
her oxygen saturation was only 70 percent under room
air. Her capillary blood sugar was low. Her abdomen
was distended with ascites. Chest X-ray showed right
lung homogenous consolidation with massive right

showing multiple adult worms (4ncylostoma duodenale) in the duodenum (A-C) (arrows).
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Figure 3: a) Magnified light microscopic image (X 40) of the head of
Ancylostoma duodenale showing cutting teeth (arrows), b) Photomi-
crographs showing the ova of Trichuris trichiura and ¢) hookworm
(magnification X 10).

pleural effusion. Echocardiography revealed poor con-
tractility and low ejection fraction as well as pericardial
effusion. Blood investigations showed hypoalbuminae-
mia and coagulopathy evidenced by prolonged pro-
thrombin time and activated partial thromboplastin
time. She also had mild eosinophilia with eosinophils
count of 0.44 x 10°/L (reference range (0.03—0.28 x 10°/
L). Despite supportive care, her condition worsened,
and she eventually succumbed to her illness.

DISCUSSION

Concomitants or co-infestations with multiple STH
species are not uncommon, especially in developing
countries with high prevalence. Although the exact
global incidence of co-infestations is not well defined,
rates of 30-60% of infected individuals in some endem-
ic regions have been reported.™®
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It is postulated that co-infestations may act synergis-
tically, reducing the host’s protective immune response
by downregulating specific pro-inflammatory T-helper
1 (Thl) response, creating a more suitable environment
for the parasites to survive in human hosts. Thus, creat-
ing a favourable situation compared to single parasite
infestation.”

A few studies have demonstrated a strong positive
association between Trichuris trichiura and hookworm
infestations, indicating that co-infestation with these
two species frequently occurs in endemic communities.
In other words, infestation with one intestinal helminth
increases the likelihood of infestation with another.
However, the exact mechanisms underlying this phe-
nomenon remain unclear, particularly because the two
parasites have different modes of transmission. 7.
trichiura is typically transmitted through ingestion of
embryonated eggs from soil, while hookworm infects
the host via skin penetration by filariform larvae. Their
co-occurrence may be due to shared risk factors such as
poor sanitary conditions, overlapping geographic distri-
bution, and a weakening or modulation of the host’s
immune response, which may increase susceptibility to

additional infestations.>®’

There is lack of information study on specific risk
factors for co-infestation, otherwise, the identified gen-
eral risk factors for STH infections include poor sani-
tary behavior, inadequate water supply and sanitation,
habits of playing with soil or dirt, lack of footwear,
poverty, overcrowding, lack of access to health care,

and low levels of education.'®!!

Hookworm and Trichuris co-infestations have been
associated with higher levels of anaemia. '*'* As in our
case, severe iron deficiency anaemia was likely due
chronic blood loss in the upper small intestine from the
hookworms and chronic inflammation, impaired nutri-
ent absorption and in some severe cases, rectal bleeding
from the while 7. trichiura infestations.'

Parasitic infestations have become an important
major cause of malnutrition, especially among children
in STH endemic regions. In moderate to heavy hook-
worm infestation, undernutrition arises when chronic
blood loss exceeds the host’s dietary intake and nutrient
reserves leading to hypoalbuminaemia and hypopro-
teinaemia. In trichuriasis, malnutrition occurs due to
chronic intestinal mucosal inflammation, disruption of
epithelial barrier and loss of absorptive surface area
which impair nutrient absorption.'* Hypoalbuminemia
lowers oncotic pressure, leading to fluid accumulation
in the peritoneal cavity, resulting in ascites in this
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patient.

Mesenteric venous thrombosis (MVT) is an uncom-
mon but potentially serious condition that can present as
acute (within days), subacute (one to four weeks), or
chronic (more than 4 weeks). In the present case, the
clinical findings were consistent with chronic presenta-
tion. MVT may arise from a variety of aetiologies, in-
cluding direct vascular injury (e.g. post-surgical or post-
traumatic), inflammatory and infectious conditions,
congestive state such as cirrhosis or heart failure, hema-
tological malignancies, and both inherited and acquired
thrombophilia."> Although there is no established direct
causal link between chronic parasitic infestation and
superior mesenteric vein thrombosis, the former can
still contribute to indirect mechanisms of thrombosis.

In this patient, persistent mucosal injury, chronic
inflammation and immune-mediated endothelial activa-
tion due to parasitic infestation, compounded by long
standing malnutrition with severe protein loss, likely
contributes to a hypercoagulable state and enhances the
thrombotic risk. Additionally, she had congestive cardi-
ac failure due to severe anaemia. Thrombosis within the
mesenteric veins impairs venous drainage, resulting in
bowel congestion, bowel wall thickening due to oedema
and progressive ischaemia. These changes impair nor-
mal peristaltic activity and lead to the development of
paralytic ileus, manifesting clinically as a functional
rather than mechanical intestinal obstruction.

Mebendazole or albendazole remain the mainstays
of therapy. The recommended dosage for T. trichiura is
albendazole 400 mg orally for 3 days or mebendazole
100mg orally twice/day for 3 days. For hookworm, al-
bendazole 400 mg orally once or mebendazole 100mg
orally twice/day for 3 days is typically effective. WHO
recommended preventive chemotherapy or deworming
using annual and biannual single-dose albendazole (400
mg) and mebendazole (500 mg) as a public health inter-
vention for all young children, preschoolers, and school
-age children in regions where the baseline prevalence
is 20% or more in order to reduce the burden of STH
infection.'® However, this patient may not have access
to preventive chemotherapy during her childhood due to
her disability. Other prevention strategies include im-
provements in dietary nutrition, hygiene education, and
sanitation.

Our patient had multiple social challenges such as
poor family support, mental retardation and longstand-
ing malnourishment that contributed to the severity of
her illness. Although she managed to survive the initial
treatment in the hospital, she came back with more
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complications of the infestation and thus could not be
revived.

CONCLUSION

STH infestations remain a significant public health con-
cern, particularly in tropical and subtropical regions.
Chronic helminthic infestations can result in serious
complications, including malnutrition, severe weight
loss, and profound anaemia. Our patient was severely
affected and had extensive venous thrombosis, proba-
bly from a sustained inflammatory state. Concurrently,
severe anaemia may have precipitated cardiac failure.
Both complications are the most probable contributors
to the patient’s death. While STH infestations typically
cause prolonged morbidity rather than acute mortality,
this case highlights how chronic infestations can lead to
a progressive systemic deterioration, with multiple
complications that inevitably resulting in death

Take Home Message

e  STH infestations remain public health concern in endemic
areas.

® |n patients presenting with anaemia and malnutrition, STH
infestations should be considered.

e  Chronic helminthic infestations, especially co-infections, can
lead to severe malnutrition, protein-losing enteropathy,
severe anemia, chronic diarrhea and gastrointestinal dis-
turbances, as well as cognitive and educational impact.

e Although STH infestations typically cause morbidity, multi-
ple complications can occasionally lead to mortality.

Abbreviations

STH Soil transmitted helminths
WHO World Health Organisation
v Intravenous

SMA Superior mesenteric artery
CcT Computed tomography
MVT Mesenteric vein thrombosis
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