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ABSTRACT Objective: Eosinophilia occurs very commonly in hookworm infection. Hence a detailed study was done 
to know about the severity of eosinophilia and its relation with number of hookworms in  duodenum in 

patients with 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 each of these 1259 patients,the first and second part of duodenum were 
carefully examined to find out the presence of single or multiple hookworms. In all the patients found to have hook-
worms in duodenum,investigations were done to know about the presence or absence of eosinophilia and the pres-
ence of severe eosinophilia. The results were found as given below.

Results: Out of these 1259 patients, 14 patients found to have hookworms in duodenum were taken into considera-
tion for our study.  Out of these14 patients, as many as 10 patients with hookworms in duodenum were found to have 
eosinophilia [71%]. Severe eosinophilia was found in 4 out of 10 patients with eosinophilia(40%). The  remaining 6 out 
of 10 patients had only mild eosinophilia . But 4 patients with hookworms in duodenum did not have any  eosinophilia. 
All the 4 patients with severe eosinophilia are associated with multiple hookworms in  duodenum. But majority of the 
patients without eosinophilia and with mild eosinophilia are associated with only single hookworm in  duodenum.

Conclusion: Hence, majority of the patients without eosinophilia and with mild eosinophilia are associated with only 
single hookworm in  duodenum. But all the 4 patients with severe eosinophilia are associated with multiple hookworms 
in  duodenum. Hence, severity of eosinophilia is directly proportional to the number of hookworms in  duodenum

KeywORds presence or absence of eosinophilia, severe eosinophilia, hookworm infection, upper 
gastro-intestinal endoscopy.

Introduction:
Eosinophilia occurs very commonly in hookworm infection 
(1to13) . Hence a detailed study was done to know about 
the severity of eosinophilia and its relation with number of 
hookworms in duodenum in patients with hookworm infec-
tion found while doing upper gastro intestinal endoscopy.

Materials and Methods:
This study was conducted in the department of general sur-
gery, Aarupadai Veedu Medical College and Hospital, Pu-
ducherry. A study of 1259 patients who had undergone up-
per 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 part of duodenum were 
carefully examined to find out the presence of single or 
multiple hookworms. In all the patients found to have hook-
worms in duodenum,investigations were done to know about 
the presence or absence of eosinophilia and the presence of 
severe eosinophilia. Eosinophilia is defined as eosinophils> 
or = 500 cells/cu.mm (14). Severe eosinophilia is defined as 
eosinophils>1000 cells/cu.mm (4). Absolute eosinophil count 
between 500 cells/cu.mm and 1000 cells/cu.mm is taken as 
mild eosinophilia. The results about the severity of eosino-
philia and its relation with number of hookworms in duode-
num were found as given below.

Results:
1.  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.

2. Out of these14 patients with hookworms in duodenum, 
as many as 10 patients with hookworms in duodenum 

were found to have absolute eosinophil count > or = 
500 cells/cu.mm or eosinophilia[71%]. 

3.  4 out of 10 patients with eosinophilia had absolute eo-
sinophil count>1000 cells/cu.mm or severe eosinophilia.

4.  The remaining 6 out of 10 patients with eosinophilia 
had absolute eosinophil count between 500 cells/
cu.mm and 1000 cells/cu.mm or mild eosinophilia.

5. But 4 patients with hookworms in duodenum did not 
have any eosinophilia.

6.  3 out of 4 patients (75%) without eosinophilia had only 
single hookworm in duodenum .

7.  5 out of 6 patients (84%) with mild eosinophilia had 
only single hookworm in duodenum .

8.  But all the 4 patients (100 %)with severe eosinophilia 
had multiple hookworms in duodenum.

 
1.Absence of eosinophilia and its relation with number of 
hookworms in duodenum

3 out of 4 patients (75%) without eosinophilia had only sin-
gle hookworm in duodenum

Single hookworm in duodenum without eosinophilia [abso-
lute eosinophil count - 364cells/cu.mm] seen in a patient in 
our study is shown in Fig 1 .The hookworm in duodenum 
is identified by its bent head which looks like a hook and 
S-shaped appearance (15). (Fig 1) . 

Hence majority of the patients with absence of eosinophil-
ia (75%) had only single hookworm in duodenum .

2. Mild eosinophilia and its relation with number of hook-
worms in duodenum
5 out of 6 patients (84%) with mild eosinophilia (absolute 
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eosinophil count between 500 cells/cu.mm and 1000 cells/
cu.mm )had only single hookworm in duodenum .

a.  Single hookworm in duodenum with mild eosinophilia 
[absolute eosinophil count - 858cells/cu.mm] seen in a 
patient in our study is shown in fig 2. The hookworm 
in duodenum is identified by its bent head which looks 
like a hook (Fig 2) . 

b. Single hookworm in duodenum with eosinophilia [absolute 
eosinophil count - 870cells/cu.mm] seen in a patient in our 
study is shown in fig 3. The hookworm in duodenum is 
identified by its bent head which looks like a hook (Fig 3) . 

 
Hence majority of the patients with mild eosinophilia (84%) 
had only single hookworm in duodenum .

3.Severe eosinophilia and its relation with number of hook-
worms in duodenum
But all the 4 patients with severe eosinophilia had multiple 
hookworms in duodenum.
a. Multiple hookworms in duodenum seen in a patient 

with severe eosinophilia(absolute eosinophil count - 
1100cells/cu.mm) is shown in fig 4. 

b. Multiple hookworms in duodenum seen in a patient 
with severe eosinophilia[absolute eosinophil count - 
1248cells/cu.mm)] is shown in fig 5. 

 
Hence all the patients(100 %)with severe eosinophilia had 
multiple hookworms in duodenum.

Conclusion:
1.  3 out of 4 patients without eosinophilia had only single 

hookworm in duodenum .
2.  5 out of 6 patients with mild eosinophilia had only sin-

gle hookworm in duodenum .
3.  But all the 4 patients with severe eosinophilia had mul-

tiple hookworms in duodenum.
4.  Hence, multiple hookworms in duodenum pro-

duces severe eosinophilia with absolute eosinophil 
count>1000 cells/cu.mm.

5.  But majority of the patients without eosinophilia and 
with mild eosinophilia are associated with only single 
hookworm in duodenum.

6.  Hence, severity of eosinophilia is directly proportional 
to the number of hookworms in duodenum.

 
Acknowledgement:
The author acknowledges the immense help received from the 
scholars whose articles are cited and included in references of 
this manuscript. The author is also grateful to authors / editors 
/ publishers of all those articles, journals and books from where 
the literature for this article has been reviewed and discussed. 

Fig 1: Single hookworm in duodenum with its bent head 
like a hook and S-shaped appearance in the patient 
without eosinophilia 

[absolute eosinophil count - - 364cells/cu.mm]

Fig 2: Single hookworm in duodenum with its bent head 
in a patient with mild eosinophilia
[absolute eosinophil count - 858cells/cu.mm]

Fig 3: Single hookworm in duodenum in a patient with 
mild eosinophilia
[absolute eosinophil count - 870cells/cu.mm]

Fig 4: Multiple hookworms in duodenum in a patient 
with severe eosinophilia
(absolute eosinophil count - 1100cells/cu.mm)
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Fig 5: Multiple hookworms in duodenum in a patient 
with severe eosinophilia
[absolute eosinophil count - 1248cells/cu.mm] 
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