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The provision of ventilatory assistance without the use of an intrusive artificial airway (Tracheostomy or 
endotracheal tube) is known as noninvasive ventilation (NIV). During the past 20 years, there has been a noticeable 
growth in the use of noninvasive ventilation. Today, noninvasive ventilation is a vital tool for managing both acute 
and chronic respiratory failure, both at home and in critical care units. One kind of interface for administering NIV 
is helmet continuous positive airway pressure (hCPAP). Helmet continuous positive airway pressure (hCPAP) 
maintains the airway open during the breathing cycle, which increases oxygenation1.
The discovery of helmet CPAP stands as one of the most critical advances in medical history. Italian inventor 
Maurizio Borsari created the CPAP helmet in 1991. In the late 1990s, Europeans promoted its use in non-invasive 
ventilation. With a success rate of 60-70%, helmet continuous positive airway pressure (hCPAP) is currently one of 
the alternate interfaces used as oxygen delivery devices to support patients with acute respiratory failure (ARF) in 
emergency departments and wards. The helmet interface has also been shown to be beneficial in minimising the risk 
of endotracheal intubation and mortality1. During COVID-19, helmet CPAP technology was approved by the US 
Food and Drug Administration (USFDA) for use in hyperbaric oxygen treatment.
The transparent helmet uses a collar-neck seal to cover the entire head and supplies oxygen and air through a 
ventilator, high-flow device, or wall flow meters. Since there are no pressure points on the face of the helmet, there 
is less chance of skin necrosis, which improves device tolerance and lessens patient discomfort2. Compared to 
conventional NIV breathing equipment, the patient can see, read, speak, and interact more easily through the helmet. 
It comes in a range of sizes to suit both adults and little children. Its silicon polyvinyl chloride collar, which is soft 
and devoid of latex, forms a pneumatic seal around the patient's neck. Standard inspiratory and expiratory limb 
tubing connections are made possible by the availability of two or more inlet and exit ports. On the circuit's 
inspiratory limb is a high-efficiency particle filter. A distal variable CPAP valve is also present. The additional ports 
provide a sealed area for nasogastric tube insertion or nebulizer delivery. The patient is also able to sip with a straw 
through this port3. Temperature, FiO2, and gas flow within the helmet are all managed via a monitor. The helmet's 
zipper makes it simple to access when necessary. Helmet CPAP demands a patient who is pretty compliant and has 
an intact neuromuscular system. However, tolerance seems to be very good, especially for patients who have 
claustrophobia while wearing a face mask that fits tightly. For increased patient comfort, armpit straps can be 
swapped out for a counterweight system, and the system can also be equipped with humidification. It could 
occasionally be required to give a very mild sedative to alleviate anxiety4. The implementation of a heat-moisture 
exchange filter on the inspiratory and expiratory limbs of the helmet provides a safe method of containing droplets 
and aerosolizing virus particles. In comparison to a high-flow nasal cannula or face mask, which have an unknown 
and uncontained aerosolization potential, the helmet enclosure greatly lowers the risk of aerosolization. 
Therefore, it is believed that using hCPAP will reduce viral propagation and transmission to healthcare 
professionals5. When compared to endotracheal intubation, the comfort of the helmet also reduces the requirement 
for sedation and the subsequent inotropic support. When the helmet is worn, it is frequently possible to safely 
postpone the need for an immediate intubation while keeping a close eye on the patient in case their condition 
worsens or their sickness improves6. The administration of hCPAP is not free from pitfalls. Compared with the face 
mask, the helmet, due to its larger internal volume, might facilitate CO2 concentration rebreathing7. The inspired CO2 
concentration was found to be constantly higher when CPAP was delivered by means of a continuous flow CPAP 
helmet (For flow ranging from 20 to 60 L and PEEP from 0 to 15 cm H2O) than with a face mask (Mean±standard 
deviation; 3.1±0.15 versus 0.8±0.3 mmHg, p<0.01)8. This was also true when the helmet was tested during pressure 
support ventilation9. However, higher flow rates corresponded to a lower inspired concentration of CO28.

There are many advantages to using hCPAP, however, there are a few side effects. When compared to mask CPAP, 
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RESULTS

The age of the patients ranged from 18 to 80 years, with a 
mean age of 43.35±16.30 years.  There were 32 (21.3%) 
patients in the age group of 21 to 30 years, 31 (20.7%) 
patients in the age group of 31 to 40 years, 30 (20%) 
patients in the age group of 41-50 years, 26 (17.3%) 
patients in the age group of 51-60 years, 21 (14%) 
patients in the age group of above 60 years and 10 (6.7%) 
patients in the age group up to 20 years. There were 93 
(62%) males and 57 (38%) females with a ratio of males 
to females of 1.63:1 (Table-I). Endoscopic findings were 
normal in 85 (56.7%) patients, duodenal ulcer in 26 
(17.3%) patients, gastritis in 23 (15.3%) patients, and 
gastric ulcer in 16 (10.7%) patients (Figure-1). CLO test 
was positive in 97 (64.7%) patients and negative in 53 
(35.3%) patients (Figure-2). The stool antigen test was 
positive in 73 (48.7%) patients and negative in 77 
(51.3%) patients (Figure-3). Using the CLO test as the 
gold standard, the sensitivity and specificity of the stool 
antigen test in the diagnosis of Helicobacter pylori 
infection were 72.7% and 94.3%, respectively. Positive 

and negative predictive values were 95.9% and 64.9%, 
respectively. The overall accuracy was 80% (Figure-4).

DISCUSSION
Helicobacter pylori infection has been established firmly 
with the development of peptic ulcer, chronic active 
gastritis, chronic persistent gastritis, atrophic gastritis, 
and gastric neoplasia, including gastric adenocarcinoma 
and gastric mucosa-associated lymphoid tissue 
lymphomas9. Recent studies have shown an association 

between long-term infection with Helicobacter pylori and 
the development of gastric cancer, the second most 
common cancer worldwide12. In a developing country like 
Bangladesh, overcrowding, bad sanitation, and unhealthy 
practices favour the high prevalence of Helicobacter 
pylori in the population13. The risk of ulcer recurrence and 
associated complications is not diminished unless the 
Helicobacter pylori infection is cured. Effective 
antimicrobial treatment depends on sensitive and 
accurate diagnostic approaches. There are several 
invasive and noninvasive methods for the diagnosis of 
Helicobacter pylori infection. Invasive methods 
requiring endoscopic evaluation include bacteriologic 
culture, histopathologic studies, cytological 
examination of smears, rapid urease testing or CLO 
(Campylobacter like organism) testing and molecular 
studies. Non-invasive approaches include serologic 
testing, faecal antigen detection, and urea breath 
testing9. This cross-sectional study was conducted to 
explore the diagnostic usefulness of the stool antigen 
test compared with the CLO test in the diagnosis of 
Helicobacter pylori infection in dyspeptic patients. 
In this study, the age of the dyspeptic patients ranged 
from 18 to 80 years, with a mean age of 43.35±16.30 
years. This result was supported by Syam et al14. They 
found that the mean age was 42.4±15 years. However, a 
higher mean age (47.6±14.0 years) was found in a study 
by Rahman et al.15, whereas a lower mean age (37.98 
years) was reported in another study by Mundey et al8.
In the current study, there were 62% of patients in the 
age group of 21 to 50 years. In this regard, Islam et al.16 
reported that there were 74.74% of patients in the age 
group of 21 to 50 years.
In the present study, 62% of patients were male, and 
38% of were female with a ratio of male to female of 
1.63:1. This result was correlated with several 
studies1,15,17. But a nearly equal male-to-female ratio 
was reported in other studies14,16.
Endoscopic findings in this study were normal in 56.7% 
of patients, duodenal ulcers in 17.3% of patients, gastri-
tis in 15.3% of patients, and gastric ulcers in 10.7% of 
patients. Rahman et al.15 reported that endoscopic 
diagnoses were normal in 24.4%, gastritis in 29.3%, 
duodenitis in 9.8%, peptic ulcer in 30.5%, gastric carci-
noma in 4.8% and reflux esophagitis in 1.2% of their 
series of dyspeptic patients. The difference  may be due 
to the exclusion of the gastric carcinoma in present 
study. 
In this study, the CLO test was positive in 64.7% of 
patients and negative in 35.3% of patients. Nearly 

similar results were reported in several studies16,18,19. But 
Rahman et al.15 found 48.8% of patients had rapid urease 
test positive.
In the present study, the stool antigen test was positive in 
48.7% of patients and negative in 51.3%  of   patients. 
Alim et al.20 reported that Helicobacter pylori stool 
antigen was detected in 29.6% of stool and Rahman et 
al.16 found 71.9% positive stool antigen. The difference 
may be due to differences in the methods of diagnosis 
for Helicobacter pylori infection as the gold standard. 
Using the CLO test as the gold standard, the present 
study showed that the sensitivity and specificity of the 
stool antigen test in the diagnosis of Helicobacter pylori 
infection were 72.7% and 94.3%, respectively. Positive 
and negative predictive values were 95.9% and 64.9%, 
respectively. The overall accuracy was 80%. In this 
regard, using rapid urease test (RUT) and 
histopathology as gold standard methods for the 
diagnosis of Helicobacter pylori infection, the 
diagnostic accuracy of simple Helicobacter pylori 
cassette tests was 87.5%18. Rahman et al.16 found that the 
sensitivity and specificity of ICT in the diagnosis of 
Helicobacter pylori infection were 90.2% and 81%, 
respectively. Positive and negative predictive values 
were 93.2% and 73.9%, respectively. The overall 
accuracy was 82.9%.

CONCLUSION

The CLO test (Invasive) is still superior to the stool 
antigen test (Non-invasive) in the diagnosis of 
Helicobacter pylori infection in dyspeptic patients. So, 
stool antigen can be used as the initial screening test. 
However, further studies with a larger sample size 
involving multicenters should be carried out to 
determine the validity of the stool antigen compared the 
gold standard test in the diagnosis of Helicobacter pylori 
infection among dyspeptic patients.

LIMITATIONS

The limitations of the study were that this was a 
single-centre study, the sample size was small due to 
time constraints and budgetary limitations, and the CLO 
test was taken as the gold standard in the diagnosis of 
Helicobacter pylori infection.
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RESULTS

The age of the patients ranged from 18 to 80 years, with a 
mean age of 43.35±16.30 years.  There were 32 (21.3%) 
patients in the age group of 21 to 30 years, 31 (20.7%) 
patients in the age group of 31 to 40 years, 30 (20%) 
patients in the age group of 41-50 years, 26 (17.3%) 
patients in the age group of 51-60 years, 21 (14%) 
patients in the age group of above 60 years and 10 (6.7%) 
patients in the age group up to 20 years. There were 93 
(62%) males and 57 (38%) females with a ratio of males 
to females of 1.63:1 (Table-I). Endoscopic findings were 
normal in 85 (56.7%) patients, duodenal ulcer in 26 
(17.3%) patients, gastritis in 23 (15.3%) patients, and 
gastric ulcer in 16 (10.7%) patients (Figure-1). CLO test 
was positive in 97 (64.7%) patients and negative in 53 
(35.3%) patients (Figure-2). The stool antigen test was 
positive in 73 (48.7%) patients and negative in 77 
(51.3%) patients (Figure-3). Using the CLO test as the 
gold standard, the sensitivity and specificity of the stool 
antigen test in the diagnosis of Helicobacter pylori 
infection were 72.7% and 94.3%, respectively. Positive 

helmet CPAP reduced the length of stay and the requirement for intubation in patients with mild to severe adult respi-
ratory distress syndrome (ARDS) in 2016, according to research from a significant American academic center2. A 
meta-analysis by Luo et al. on helmet CPAP versus oxygen therapy in hypoxemic acute respiratory failure concluded 
that arterial oxygenation was better with hCPAP compared to standard oxygen therapy10. Oxygenation was also better 
with hCPAP than standard oxygen therapy in specific hypoxemic respiratory failure conditions such as acute cardio-
genic pulmonary oedema (ACPE) and pneumonia.
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lymphomas9. Recent studies have shown an association 
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invasive and noninvasive methods for the diagnosis of 
Helicobacter pylori infection. Invasive methods 
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studies. Non-invasive approaches include serologic 
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testing9. This cross-sectional study was conducted to 
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test compared with the CLO test in the diagnosis of 
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noma in 4.8% and reflux esophagitis in 1.2% of their 
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to the exclusion of the gastric carcinoma in present 
study. 
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Using the CLO test as the gold standard, the present 
study showed that the sensitivity and specificity of the 
stool antigen test in the diagnosis of Helicobacter pylori 
infection were 72.7% and 94.3%, respectively. Positive 
and negative predictive values were 95.9% and 64.9%, 
respectively. The overall accuracy was 80%. In this 
regard, using rapid urease test (RUT) and 
histopathology as gold standard methods for the 
diagnosis of Helicobacter pylori infection, the 
diagnostic accuracy of simple Helicobacter pylori 
cassette tests was 87.5%18. Rahman et al.16 found that the 
sensitivity and specificity of ICT in the diagnosis of 
Helicobacter pylori infection were 90.2% and 81%, 
respectively. Positive and negative predictive values 
were 93.2% and 73.9%, respectively. The overall 
accuracy was 82.9%.

CONCLUSION

The CLO test (Invasive) is still superior to the stool 
antigen test (Non-invasive) in the diagnosis of 
Helicobacter pylori infection in dyspeptic patients. So, 
stool antigen can be used as the initial screening test. 
However, further studies with a larger sample size 
involving multicenters should be carried out to 
determine the validity of the stool antigen compared the 
gold standard test in the diagnosis of Helicobacter pylori 
infection among dyspeptic patients.

LIMITATIONS

The limitations of the study were that this was a 
single-centre study, the sample size was small due to 
time constraints and budgetary limitations, and the CLO 
test was taken as the gold standard in the diagnosis of 
Helicobacter pylori infection.

REFERENCE

1. Rahman SHZ, Rahman MA, Arfin MS, Alam MM, 

Bhuiyan TM, Ahmed N, et al. Helicobacter pylori 
infection and strain types in adult dyspeptic 
patients undergoing endoscopy in a specialized 
hospital of Dhaka city. Bangladesh J Med 
Microbiol 2009; 3 (1): 4-9.

2. Suerbaum S, Michetti P. Helicobacter pylori 
infection. N Engl J Med 2002; 347 (15): 1175-86.

3. Bhuiyan TR, Saha A, Lundgren A, Qadri F, 
Svennerholm AM. Immune responses to       
Helicobacter pylori infection in Bangladeshi 
children during their first two years of life and the 
association between maternal antibodies and onset 
of infection. J Infect Dis 2010; 202 (11): 1676-84.

4. Vilaichone RK, Mahachai V, Shiota S, Uchida T, 
Ratanachu-ek T, Tshering L, et al. Extremely high 
prevalence of Helicobacter pylori infection in 
Bhutan. World J Gastroenterol 2013; 19 (18): 
2806-10.

5. Myint T, Shiota S, Vilaichone RK, Ni N, Aye TT, 
Matsuda M, et al. Prevalence of Helicobacter 
pylori infection and atrophic gastritis in patients 
with dyspeptic symptoms in Myanmar. World J 
Gastroenterol 2015; 21 (2): 629-36.

6. Miftahussurur M, Shiota S, Suzuki R, Matsuda M, 
Uchida T, Kido Y, et al. Identification of 
Helicobacter pylori infection in symptomatic 
patients in Surabaya, Indonesia, using five 
diagnostic tests. Epidemiol Infect 2015; 143 (5): 
986-96.

7. Perry S, de la Luz Sanchez M, Yang S, Haggerty 
TD, Hurst P, Perez-Perez G, et al. Gastroenteritis 
and transmission of Helicobacter pylori infection 
in households. Emerg Infect Dis 2006; 12 (11): 
1701-8.

8. Mundy L, Braunack-Mayer A, Hiller JE. Rapid 
testing and targeted population screening for 
Helicobacter pylori. Adelaide: Adelaide Health 
Technology Assessment (AHTA). 2009.   

9. Versalovic J. Helicobacter pylori: Pathology and 
diagnostic strategies. Am J Clin Pathol 2003; 119 
(3): 403-12.

10. Mégraud F, Lehours P. Helicobacter pylori 
detection and antimicrobial susceptibility testing. 
Clin Microbiol Rev 2007; 20 (2): 280-322.

11. Gisbert JP, Pajares JM. Stool antigen test for the 
diagnosis of Helicobacter pylori infection: a 
systematic review. Helicobacter 2004; 9 (4): 
347-68.

12. Nessa J, Chart H, Owen RJ, Drasar B. Human 
serum antibody response to Helicobacter pylori 
whole cell antigen in an instituitionalized 
Bangladeshi population. J Appl Microbiol 2001; 90 
(1): 68-72.

13. Sultana A, Badruddoza SM, Rahman F. Correlation 
between endoscopic and histological findings in 
different gastroduodenal lesion and its association 
with Helicobacter pylori. AKMMC J 2011; 2 (2): 
6-10.

14. Syam AF, Rani AA, Abdullah M, Manan C, 
Makmun D, Simadibrata M, et al. Accuracy of 
Helicobacter pylori stool antigen for the detection 
of Helicobacter pylori infection in dyspeptic 
patients. World J Gastroenterol 2005; 11 (3): 386-8.

15. Rahman SHZ, Azam MG, Rahman MA, Arfin MS, 
Alam MM, Bhuiyan TM, et al. Non-invasive 
diagnosis of H. pylori infection: evaluation of 
serological tests with and without current infection 
marker CIM. World J Gastroenterol 2008; 14 (8): 
1231-6.

16. Islam MDU, Rahman SHZ, Shamsuzzaman SM, 
Muazzam N, Kibria SG, Hossain MT, et al. A 
comparative study among different invasive 
methods for the diagnosis of Helicobacter pylori. 
Faridpur Med Coll J 2010; 5 (1): 21-4.

17. Jekarl DW, An YJ, Lee S, Lee J, Kim Y, Park Y-J, et 
al. Evaluation of a newly developed rapid stool 
antigen test using an immunochromatographic 
assay to detect Helicobacter pylori. Jpn J Infect Dis 
2013; 66 (1): 60-4.

18. Demiray E, Yılmaz Ö, Şarkış C, Soytürk M, 
Şimşek İ. Comparison of invasive methods and two 
different stool antigen tests for diagnosis of H 
pylori infection in patients with gastric bleeding. 
World J Gastroenterol 2006; 12 (26): 4206-10.

19. Baqai R, Qureshi H, Arian G, Mehdi I. Diagnostic 
efficacy of stool antigen test (HPSA), CLO test and 
serology for the detection of Helicobacter pylori 
infection. J Ayub Med Coll Abbottabad 2003; 15 
(4): 34-6.

20. Alim A, Ataş M, Güneş T, Özkan S, Dündar N. 
Comparison of antigen and antibody detection tests 
used for diagnosing the Helicobacter pylori 
infection in symptomatic patients. Basic Clin Sci 
2010; 1 (4): 61-70.


