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ABSTRACT
Objective: A detailed study was done to know about the severity of anaemia and its relation with the gender of the patients (male 
or female patients) with hookworm infection found in the duodenum while doing upper gastro intestinal endoscopy in our institute.
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 our institute in order to find out the severity of anaemia and its relation with the gender of the 
patients( male or female patients) with hookworm infection found in the duodenum while doing upper gastro intestinal endoscopy 
in our institute.
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 these 14 patients with hookworms in duodenum, 9 patients had anaemia. Out of these 9 patients with anaemia, 2 pa-
tients were found to have severe anaemia,1 patient had moderate anaemia  and 6 patients had mild anaemia.  Out of these 14 
patients with hookworms in duodenum, 5 patients did not have anaemia.
3. Out of these 14 patients, 6 patients were men and 8 patients were women. Most of the male patients with hookworm infec-
tion did not have anaemia. But almost all the female patients with hookworm infection had anaemia. The few male patients with 
anaemia had only mild or moderate anaemia.  Severe anaemia occured only in the female patients and did not occur in any 
male patient. 
Conclusion: Hence  female patients with hookworm infection were more prone for anaemia than the male patients in our study. .
Key Words: Grades of anaemia, Hookworm infection in duodenum, Upper gastro intestinal endoscopy

Corresponding Author:
Govindarajalu Ganesan, Associate Professor, Department of General Surgery, Aarupadai Veedu Medical College and Hospital,
Puducherry - 607402; E-mail: drgganesan@gmail.com

Received: 16.08.2015 Revised: 14.09.2015 Accepted: 20.10.2015

INTRODUCTION

Anaemia is commonly reported to occur in hookworm infec-
tion(1 to18). But so far detailed study was not done to know 
about the severity of anaemia and its relation with the gender 
of the patients (male or female patients) with hookworm in-
fection found in the duodenum while doing upper gastro in-
testinal endoscopy. Hence a detailed study was done to know 
about the severity of anaemia and its relation with the gen-
der of the patients (male or female patients) with hookworm 
infection found in the duodenum while doing upper gastro 
intestinal endoscopy in our institute.

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 upper 
gastro-intestinal endoscopy in our institute for a period of 5 
years from May 2009 to April  2014  was carried out in order 
to know about the various grades of anaemia[mild, moder-
ate and severe anaemia] and its relation with the gender of 
the patients (male or female patients) with hookworm infec-
tion found in the duodenum while doing upper gastro intes-
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tinal endoscopy. Anaemia is defined as haemoglobin < 12g/
dl or 12g% in women(19 to 26)  and haemoglobin < 13g/dl 
or13g% in men(25, 26). Mild anaemia is taken as haemoglo-
bin 10to12g/dl or 10to12 g%, moderate anaemia is taken as 
haemoglobin 7to10g/dl or 7to10g% and severe anaemia  is 
taken as haemoglobin <7g/dl or 7g%(27). The results 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 these 14 patients with hookworms in duo-
denum, 2 patients were found to have severe 
anaemia[haemoglobin <7g/dl ], 1 patient had moder-
ate anaemia[haemoglobin 7to10g/dl], 6 patients had 
mild anaemia[haemoglobin 10to12g/dl]  and 5 patients 
did not have anaemia[haemoglobin >13g/dl or13g% in 
men and haemoglobin > 12g/dl or 12g% in women].  

3. Out of these 14 patients with hookworms in duode-
num,6 patients were men and 8 patients were women. 
Most of the male patients with hookworm infection 
did not have anaemia. But almost all the female pa-
tients with hookworm infection had anaemia. The few 
male patients with anaemia had only mild or moderate 
anaemia.  Severe anaemia occured only in the female 
patients and did not occur in any male patient. 

MALE  PATIENTS WITHOUT ANAEMIA

1. Out of the 6 male patients with hookworms in duode-
num, 4 male patients did not have anaemia. All the 4 
patients had haemoglobin >13g/dl or13g%.  

2. Hence majority of the male patients with hookworm 
infection did not have anaemia [67%] . 

3. Single hookworm in  duodenum seen in the male pa-
tient without anaemia[haemoglobin >13g/dl or13g%]  
is shown in fig1.

MALE  PATIENTS WITH ANAEMIA

1. Out of the 6 male patients with hookworms in duode-
num,  only 2 male patients had anaemia[33%].

2. One male patient had only mild anaemia [haemoglo-
bin 11.7g%]. 

3. The other male patient had moderate anaemia [haemo-
globin 8.6g%].

4. None of the male patients had severe anaemia.
5. Hence male patients with hookworm infection were 

not much affected by anaemia in our study.

6. Single hookworm in  duodenum seen in the male pa-
tient with  mild anaemia [haemoglobin 11.7g%]  is 
shown in fig 2.

FEMALE PATIENTS WITHOUT ANAEMIA
Out of the 8 female patients with hookworms in 
duodenum,only one female patient did not have anaemia.

FEMALE PATIENTS WITH ANAEMIA
1. All the remaining 7 female patients with hookworms 

in duodenum had anaemia.
2. Hence majority of the female patients with hookworm 

infection had anaemia[87.5%].
3. 5 female patients with hookworms in duodenum had 

mild anaemia[haemoglobin 11.7g%, 11.2g%, 11.2g%, 
10.4g%, 10g%]. 

4. 2 female patients with hookworms in duodenum were 
found to have severe anaemia [haemoglobin<7g/dl or 
7g %].

5. Hence female patients with hookworm infection were 
affected much by anaemia in our study.

FEMALE PATIENTS WITH SEVERE ANAEMIA
1. Out of the 14 patients with hookworms in duodenum, 

only 2 patients had severe anaemia.
2. But both the  patients with severe anaemia in our study 

were female patients.
3. Both the female patients with severe anaemia had very 

low haemoglobin.
4 One female patient with hookworms in duodenum had 

only haemoglobin 3.2g%.
5. The other female patient with hookworms in duode-

num had only haemoglobin 2.1g%.
6. Severe anaemia occurred  only in the female patients 

and did not occur in any male patient.
7. Multiple hookworms in  duodenum seen in the female 

patient with  severe anaemia [haemoglobin 3.2g%] is 
shown in fig 3.

8. Multiple hookworms in  duodenum seen in the female 
patient with  severe anaemia [haemoglobin 2.1g%]   is 
shown in fig 4.

SEVERE ANAEMIA AND GENDER OF THE  
PATIENTS
Both the patients with hookworms in duodenum with severe 
anaemia in our study were female patients. The world health 
organisation has also identified adolescent girls and women 
of child bearing age as high risk groups regarding the impact 
of hookworm disease(28).

DISCUSSION

1. Out of the14 patients with hookworms in duodenum 
taken into consideration for our study, 5 patients with 
hookworms in duodenum did not have anaemia. 
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2. But out of the 5 patients with hookworms in duode-
num without anaemia ,4 were male patients[80%] and 
only one was a female patient[20%]. 

3. Hence many male patients with hookworms in duode-
num did not have anaemia in our study.

4. The few male patients with anaemia had only mild or 
moderate anaemia. 

5. Out of the 8 female patients with hookworms in duo-
denum, 7 female patients had anaemia [87.5%] and 
only one female patient did not have anaemia[11.5%].

6. Hence  many female patients with hookworms in duo-
denum had anaemia in our study.

7. Severe anaemia also occurred  only in the female pa-
tients with hookworms in duodenum [haemoglobin 
2.1g%, 3.2g%]and did not occur in any male patient 
with hookworms in duodenum.

8. Hence hookworm infection occured mostly in the fe-
male patients and did not affect the male patients con-
siderably in our study. 

CONCLUSION

1. Many male patients with hookworms in duodenum did 
not have anaemia in our study.

2. But many female patients with hookworms in duode-
num had anaemia in our study.

3. Severe anaemia also occurred  only in the female pa-
tients with hookworms in duodenum and did not occur 
in any male patient with hookworms in duodenum.

4. Hence female patients with hookworm infection were 
more prone for anaemia than the male patients in our 
study.
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Figure 1: Single hookworm in  duodenum in a male patient without anaemia [haemoglobin >13g/dl] 

Figure 2: Single hookworm in  duodenum in the male patient with  mild anaemia [haemoglobin 11.7g%]  



Int J Cur Res Rev   | Vol 7 • Issue 22 • November 2015 12

Ganesan et.al.: A detailed study of severity of anaemia and its relation with the gender of the patients...

Figure 3: Multiple hookworms in  duodenum in the female patient with  severe anaemia [haemoglobin 3.2g%]

Figure 4: Multiple hookworms in  duodenum in the female patient with  severe anaemia [haemoglobin 2.1g%]   


