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AB ST RA CT
Objective A detailed study was done to know about the occurence of mild anaemia and its
relation with stool examination for hookworm ova in patients with early stage of
hookworm infection found while doing upper gastro intestinal endoscopy
Methods A study of 1259 patients who had undergone upper gastro-intestinal endoscopy
for a period of 5 years from May 2009 to April 2014 was carried out. In all the patients
found to have hookworms in duodenum, investigations were doneto know about the
occurrence of various grades of anaemia. In all the patients with severe anaemia, stool
examination was done for hookworm ova. But in one patient with mild anaemia
[haemoglobin 10to12g/dl or g%], stool examination was also done for hookworm ova to
know about the occurence of mild anaemia and its relation with stool examination for
hookworm ova in patients with early stage of hookworm infection. In the other patients
with mild anaemia stool examination could notbe done. The results were found as given
below.
Results Outof these1259 patients, 14 patients found to have hookworms in duodenum
while doing upper gastro-intestinal endoscopy were taken into consideration for our study.
Outof these14 patients, 2 patients had severe anaemia and 6 patients had mild anaemia. In
all the patients with severe anaemia, stool examination was negative for hookworm ova.
But stool was also hookworm ova in one patient with mild anaemia [haemoglobin
10to12g/dl or g%]. In the other patients with mild anaemia stool examination couldnot
gastro intestinal endoscopy done
Conclusion Thus upper gastro intestinal endoscopy should be done to confirm the
presence of hookworms even when there is mild anaemia in tropical countries since stool
examination can be negative for hookworm ova in this early stage of hookworm infection
with mild anaemia.
© Copy Right, Research Alert, 2016, Academic Journals. All rights reserved.

INTRODUCTION
Many studies have shown the presence of anaemia in
hookworm infection [1to 18]. But so far detailed study was
not done to know about the occurence of mild anaemia and its
relation with stool examination for hookworm ova in patients
with early stage of hookworm infection. Hence a detailed
study was done to know about the occurence of mild anaemia
and its relation with stool examination for hookworm ova in
patients with early stage of hookworm infection found while
doing upper gastro intestinal endoscopy.

MATERIALSAND METHODS
This study was conducted in the department of general
surgery, Aarupadai Veedu Medical College and Hospital,
Puducherry. A study of 1259 patients who had undergone
upper gastro-intestinal endoscopy for a period of 5 years from
May 2009 to April 2014 was carried out in Aarupadai Veedu
Medical College and Hospital, Puducherry. In each of these

1259 patients, the first and second parts of duodenum were
carefully examined to find out the presence of single or
multiple hookworms. In all the patients found to have
hookworms in duodenum, investigations were done to know
about the presence of anaemia. Anaemia is defined as
haemoglobin <12g/dl or 12g% in women and haemoglobin or
<13g/dl or13g% in men. Mild anaemia is taken as
haemoglobin 10to12g/dl or g%, moderate anaemia is taken
ashaemoglobin 7to10g/dl or g% and severe anaemia is
taken ashaemoglobin <7g/dl or g%. In all the patient with
severe anaemia, stool examination was done for hookworm
ova. But in one patient with mild anaemia [haemoglobin
10to12g/dl or g%], stool examination was also done for
hookworm ova to know about the occurence of mild
anaemia and its relation with stool examination for
hookworm ova in patients with early stage of severe
hookworm infection. In the other patients with mild anaemia
stool examination could not be done.The results were found
as given below.
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RESULTS
Out of these 1259 patients, 14 patients found to have
hookworms in duodenum while doing upper gastro-intestinal
endoscopy were taken into consideration for our study. Out of
these14 patients, 9 patients’ had anaemia.Out of these 9
patients with anaemia, 2 patients were found to have severe
anaemia and 6 patients had mild anaemia. In all the
patients with severe anaemia, stool examination was
negative for hookworm ova. But stool examination was
also negative for hookworm ova in one patient with mild
anaemia.



DISCUSSION
Hookworms are estimated to infect more than 740 million
people around the world, but most people who are infected are
asymptomatic [13]. Hookworm usually lives in the upper part
of small bowel. Iron deficiency anemia secondary to loss of
iron into the gut is the most significant risk of hookworm
infection [13]. The prevalence of infection is as high as 80%
in tropical areas within developing countries [13]. Definite
diagnosis is made by seeing hookworm eggs during stool
examination, however sometimes its diagnosis can be missed
[13]. The low diagnostic yield can be attributed to several
causes [19]. Many patients are evaluated relatively early after
symptom onset, whereas the time to patency (the appearance
of ova in stool) for some helminths is measured in months
[19]. The yield of routine stool examination for ova is known
to be inadequate because of a low burden of infection in
patients, even when serial samples are evaluated [19].
Sensitive serologic tests for many pathogens are not available
at all, whereas to some, the tests are not commercially
available [19].

Mild Anaemia with negative stool Examination for
Hookworm Ova



The single hookworm in duodenum found in the
patient with mild anaemia [haemoglobin 10 g%] with
negative stool examination for hookworm ova is
shown in Fig 1, 2, 3.
The hookworm in duodenum is identified by its bent
head which looks like a hook (Fig1, 2, 3) and by its
S-shaped appearance (13) (Fig1, 2, 3).

Of the 9 patients with anaemia, 6 patients were found
to have mild anaemia.
But stool examination was negative for hookworm
ova in one patient with mild anaemia [haemoglob
in 10g/dl or g%]. In the other patients with mild
anaemia, stool examination could not be done.

Hookworms accounted for one third of all helminthic
infections in one study [19]. Among them, a clinical diagnosis
of human hookworm infection was made in three cases, based
on a typical papular, intensely pruritic non-creeping eruption
and dry cough [19]. However, these symptoms appear in the
pre-patent period, where the chance to detect ova is nil, and a
serologic test is not available for this parasite [19]. This lack
of a serologic test probably contributes to the overall poor
diagnostic yield [19]. Hence upper gastro intestinal
endoscopy should be done to confirm the presence of
hookworms even when there is mild anaemia in tropical
countries since stool examination is usually negative for
hookworm ova in this early stage of hookworm infection.

Figure 1 Single hookworm in duodenum with its bent head like a hook
and S-shaped appearance in the patient with mild anaemia
[Haemoglobin 10 g%] with negative stool examination
For Hookworm ova

Stool Examination Likely to be Negative for Hookworm Ova
in the Early Stage of Hookworm Infection


Figure 2 single hookworms in duodenum with its bent head like A
Hook and S-shaped appearance in the same patient with Mild
Anaemia [haemoglobin 10g/dl or g%] with Negative
Stool Examination for hookworm Ova [different view].









Figure 3 single hookworms in duodenum with its bent head like a
hook and S-shaped appearance in the same patient with mild
Anaemia [haemoglobin 10g/dl or g%] with negative stool
examination for hookworm ova [different view].
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Hookworm infection is sometimes not easy to be
detected in stools [13].
Stool examination for hookworm ova should not be
considered as a sensitive test to identify early stage
of hookworm infection since egg laying may be
delayed [13].
The yield of routine stool examination for hookworm
ova is known to be inadequate because of low burden
of infection, even when serial samples are evaluated
[19].
Hence stool examination is also likely to be negative
for hookworm ova due to very low burden of
hookworms in the early stage of hookworm
infection.
Stool examination is likely to be negative for
hookworm ova if the stool samples are evaluated
relatively early after the onset of symptoms because
the time to
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Patency [the appearance of ova in stools] for some
helminths like hookworms is measured in months
which is about one and half months [5 to 6 weeks]
for hookworms [19].
Hence stool examination is also usually negative
for hookworm ova in the early stage of hookworm
infection since the time to patency [the appearance
of ova in stools] is 5 to 6 weeks for hookworms
[19].

5.

6.

CONCLUSION









7.

Hence, in the early stage of hookworm infection
stool examination is likely to be negative for
hookworm ova.
Stool examination is likely to be negative for
hookworm ova due to very low burden of
hookworms in the early stage of hookworm
infection.
Stool examination is also usually negative for
hookworm ova in the early stage of hookworm
infection since egg laying may be delayed and the
time to patency [the appearance of ovain stools] is 5
to 6 weeks for hookworms.
Since anaemia is mild and stool examination is
usually negative for hookworm ova in this early
stageof hookworm infection, upper gastro intestinal
endoscopy is the only possible investigation to
confirm the presence of hookworms in this stage.
Hence upper gastro intestinal endoscopy should be
done to confirm the presence of hookworms even
when there is mild anaemia intropical countries since
stool examination is usually negative for hookworm
ova in this early stage of hookworm infection.
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