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This Study was intended to diagnose H. pyiori the major causative pathogen in gastro duodenal 
irritation and ulceration. Differert techniques were used invasive tests (histopathological examina-
tion, rapid urea CLO test and culture) , while noninvasive tests includes (serological tests and 
stool antigen) in addition to determination of some immune response factors (IgM , IgG , IgA) as 
well as (IL – 8 and IFN – y) in Ptients Sera. 
According to the results of invasive diagnostic method 30/113 (26.69%) patients were considered 
to be infected and 83/113(73.31%) patients were considered as noninfeted was contrasted with 
noninvasive diagnostic method 25/113 (22.14%) patients were considered to be infected and 
88/133(77.83%) patients were considered as noninfeted. In order to get the overall percentage of 
the infected people included in this study, we merge the results of the two methods ,so we found 
out that the total infected patients with H. pylori diagnosed by invasive and noninvasive methods 
were 42 /113 (37.2%) while the noninfected 71/113 (62.8) disseminated as 27/68(39.71%) infect-
ed male ,which was privileged than the infected female when it was 15/45(33.33%). The high 
prevalence of H. pylori infection in the age group ranging between (46-60) in male and female. 
Histology (invasive teq.) and ECO rapid test (noninvasive teq.) were considered as the ‘‘best 
techniques ’’ for H. pylori detection, in the outlook of its high specificity, sensitivity and because 
it detected the major number of H. pylori-positive patients along with the other techniques used in 
this work. 
The sensitivity, specificity, positive predictive values (PPV) and negative predictive values 
(NPV) for histology were 100,100,100 and 94.5% , respectively, while for the ECO rapid test 
they were 96, 93, 91.5, and 97.14%. Culture (invasive teq.) and IgG anti H. pylori (noninvasive 
teq.) coming secondly in the diagnosis of H. pylori infection because they detected a little fewer 
number of infected patients than the first two teq. as noted above. The sensitivity, specificity, 
(PPV) (NPV) for Culture were 80%, 97% ,96.96% and87.5% and for IgG anti H. pylori were 
85%, 91%,92.8% and 97.8%. Finally the smallest patient number was obtained from the rest of all 
the six teq. were used in the present work obtained from the urea CLO test and stool antigen, in-
vasive and noninvasive teq. respectively.  
 The present research found out that there were a relationship between the results of rapid anti H. 
pylori ECO test, antibody titer in ELFA, immunoglobulin (IgG and IgA) and (IFN-γ) , (IL-8) 
concentration. Also, all these data were related to the results of the histological changes and the 
results of the urea CLO test of patients when compared with the noninfected members. These 
results showed highly significant differences among patient groups in comparison with noninfect-
ed group at (P. Value < 0.001). On the other hand, there were no relationship between IgM con-
centration with any of the other results of diagnostic methods were used may such results consid-
ered a first step for determining the susceptibility of infection and to confirame the diagnosis by 
use one more test in each time especialy Histology (invasive teq.) and ECO rapid test (noninva-
sive teq.) correlated with estimation of (IgG and IgA) and (IFN-γ), (IL-8) concentration.  
 
Keywords: Helicobacter pylori, Gastric ulcer, Invasive test, noninvasive test, immunological 
parameters. 
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دام المسبب الرئیسي لتھیج وتقرح القناة المعدیة والاثنى عشر بأستخ pylori .H تھدف ھذه الدراسة الى تشخیص بكتیریا
والتي تضمنت الفحص النسیجي وفحص الیوریا والاستنبات  )invasive(تقنیات مختلفة شملت الفحوصات المجتاحة 

 فضلاً عن تحدید بعض عوامل الالتھاب )البراز الفحوصات المصلیة وفحص مستضد( والفحوصات غیرالمجتاحھ
 113شارك . كاما في مصول عینة الدراسة نوالانترفیرو 8والانترلوكین  )IgM , IgG , IgAكالأجسام المضادة (

أخضعوا جمیعھم لفحص الناظور المعدي كما تم جمع عینات دم وبراز  )اناث 45ذكور و  68(مریض في ھذه الدراسة 
غیر مصابین وفقا لنتائج  )%73,  31( 83و  من مرضى عدوا مصابین )% 26,  69( 30اضھرت النتائج ان . منھم

%) كانوا مصابین و 22,14( 25بینت ان  رنة بنتائج الفحوصات غیر المجتاحھ والتيالفحوصات المجتاحھ مقا
ھما  )فحص غیرمجتاح(وعدت طریقتا الفحص النسیجي(فحص مجتاح) والفحص السریع  %)غیر مصابین77,83(88

تائج النوعین من ومن اجل التوصل الى النسبة الكلیة للمصابین في ھذه الدراسھ تم دمج ن. الافضل للتحري عن الاصابة
 42/113الفحوصات وتوصلنا الى ان نسبة المصابین بالبكتریا بطریقتي التشخیص المجتاحة وغیر المجتاحة بلغ 

) في كل 60-46الظھور الاكبر للبكتریا كان في الفئة العمریة ( .%)862.( 71/113%) بینما غیر المصابین 237.(
وھو من الفحوصات غیر  ECOلفحوصات المجتاحة والفحص السریع الفحص النسیجي وھو من ا .من الاناث والذكور

بالنظر لحساسیتھا العالیھ وخصوصیتھا العالیھ اضافة الى  pylori .Hالمجتاحة اعتبروا افضل تقنیة للتحري عن بكتریا 
لتوقع السالبة التحري على اكبر عدد من الحالات الموجبة حیث بلغت الحساسیة والخصوصیة وقیم التوقع الموجبة وقیم ا

، 596،93،91.كانت ھذه القیم كالاتي  ECO% على التوالي وبالنسبة لفحص 594.، 100،100،100للفحص النسیجي 
بالمرتبة الثانیة جاء فحصي الاستنبات وھو من الفحوصات المجتاحة مع فحص التحري عن  .% على التوالي4.197

pylori .HIgG anti  وذلك لان الحالات الموجبة التي تم تشخیصھا بھذین الفحصین  وھو من الفحوصات غیر المجتاحة
كانت اقل من الفحصین الاولیین، وقد بلغت قیم الحساسیة والخصوصیة والتوقع الموجبة والتوقع السالبة لفحص 

 85pylori  .HIgG anti ،91،%.892% على التوالي في حین بلغت بالنسبة لفحص 587.و 6.980،97،96الاستنبات 
 CLOاخیرا فان اقل عدد للحالات الموجبة تم كشفھا باستخدام بقیھ الفحوصات الستھ وھي . % على التوالي897.و 

Eco test ,  pylori. H-rapid antiكما وتوصلت الدراسة الى وجود علاقھ بین نتائج فحص  .وفحص مستضد البراز
antibody titer inفي تقدیر تركیز الاجسام المضاده نوع IgG خدام تقنیة باستELFA  وبین نتائج الفحص السریع

ECO  وبین تركیز كل من الاجسام المضاده نوعIgGوIgM وانترفیرون كاما في مصول  8وتركیز الانترلوكین
. )01.0Value < 0. Pوبمعنویھ عالیھ( CLOالمرضى كما ان ھذ النتائج ذات علاقھ مع نتائج الفحص النسیجي وفحص 

 . والفحوصات كافھ IgMجھھ اخرى لم نجد علاقھ بین تركیز  من. بغیر المرضى مقارنة
 

 
Introduction  
Helicobacter pylori is a Gram-negative, micro-
aerophilic, and small corkscrew-shaped rod, ex-
tremely motile bacterium that colonizes just in 
the mucous layer of the human stomach ,is an 
essential pathogenic factor in chronic energetic 
gastritis, duodenal and gastric ulcers [1,2], af-
fects more than semi of human population inter-
national and is mainly more settled in developing 
countries[3,4].  
H. Pylori in extraordinary in its ability to colo-
nize the stomach, where low pH normally pro-
tects against bacterial infection. This bacterium 
colonizes gastric mucosal cells in the stomach, 
surviving in the mucous layer that coats the epi-
thelium. The organism is noninvasive, but re-
cruits and activates inflammatory cells, thus 
causing a chronic inflammation of the mucosa. 
(H. pylori secrete urease, producing ammonium 
ions that neutralize stomach acid in the vicinity 
of the organism, thus favoring bacterial multipli-
cation. [5] 
There are now several invasive methods for the 
clinical diagnosis of H. pylori, such as histo-
pathology examination (HE), rapid urea (CLO) 
test, and bacterial culture as well as noninvasive 
methods such as serology, 13C-urea breath test, 
and the stool antigen test [6,7]. Regardless of the 

fact that several invasive and noninvasive meth-
ods exist for the diagnosis of H. pylori, none of 
these have been conventional as a gold stand-
ard[9,10]. Infection with this organism induces 
infiltration of polymorphonuclear and mononu-
clear leukocytes and enhances the creation of 
various cytokines in gastric mucosa [9,10]. This 
development enhanced protein secretion of inter-
leukin (IL) -8 and interferon-γ (IFN- γ) produc-
tion they can be detected in serum of H. pylori-
positive gastritis and control. [11,12,13,14]. In 
addition, concurrent of serum immunoglobulin 
(IgG), (IgM), and (IgA) antibodies towards H. 
pylori infection can be used to find out the inci-
dence of both acute and chronic infections. [15]. 
For the earlier description of the significance and 
occurrence diagnostic methods of H. pylori in-
fections associated with the determination of 
some inflammatory factors this study aimed to 
diagnose H. pylori in patients assumed to have 
gastric ulcers by both invasive methods includes 
histopathological examination (HE),rapid urea 
(CLO) test and culture in addition to noninvasive 
tests includes serological tests and stool antigen 
test, or else determine some humoral immune 
response factors (IgM, IgG, IgA),and detect the 
(IL-8 and IFN- γ) in patient sera.  
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Materials and Methods  
Patients and Sample collection: The specimens 
were collected under physician medicine confer-
ence during the period between April 2015 and 
December 2016 from different private clinics and 
hospitals in Baghdad. One hindered thirteen vol-
unteers consisted of 43 males and 70 females un-
dergoing upper gastroduodenal endoscopy. 
These patients were admitted to the endoscopy 
unit of the Gastroenterology division. The patient 
consisted of participants that satisfied the follow-
ing criteria: misery from pain with the itchy 
burning feeling; not having taken H. Pylori erad-
ication treatment, antibiotic, or other drug within 
the last two weeks; and without bleeding and 
clotting disorders. The patient group was formed 
from patients in whom biopsy samples were 
found positive by at least two invasive diagnostic 
tests, such as histopathology and rapid urease test 
and/or bacterial culture. The noninfected group 
was formed of subjects whose biopsy samples 
were found negative for H. pylori by histo-
pathology and rapid urease test and/or culture or 
if they were found positive by at least two non-
invasive method used in this study while the oth-
ers represent the noninfected group.  
Gastric biopsies: biopsies were immediately sep-
arated into two portions one of them fixed at 
10% buffered formalin to be used for the histo-
pathological examination; the other part was 
ground at 10.000 rpm for 15 sec with an electric 
tissue homogenizer. The homogenized tissue 
separated in to two portions one of them used in 
rapid urea (CLO) test at the same time as the 
other parts immediately placed in transport me-
dium in order to use in a bacterial culture.  

Blood sample: 
Five mL of blood was collected in dry tubs with-
out anticoagulant, after clotting, the sera were 
obtained by centrifugation (for 10 min at 5000 
rpm) divided into aliquots and stored at (-20°C) 
until used in the serological and immunological 
test.  

Stool samples: 
One to two grams of stool sample were collected 
in a dry cup in order to use it in the stool antigen 
test.  
H. pylori infection diagnostic tests: 

Invasive test: 
 Histopathological examination (HE): For routine 
histology paraffin embedded tissue blocks were 
prepared and5μm thickness sections were 
mounted on slides for Hematoxylin and Eosin 
staining. Mucosal ulceration with heavy acute or 
chronic inflammatory cells infiltrate were detect-
ed. Giemsa stain was used to search for bacteria 
within the tissue [11].  
Culture (bacterial isolation): The biopsy portion 
was put in transport media immediately cultured 
on Colombia agar plates containing 5% defib-
rinated sheep blood, 10 mg/L Vancomycin, and 5 
mg/L Trimethroprim and incubated in 5% CO2 
incubator (microaerobic conditions) for 3-5 days. 
Organisms were identified as H. pylori by colony 
morphology of bacteria and their Gram-staining 
characteristics were studied. Convex semitrans-
parent, 1-2 mm diameter colonies with the posi-
tive reaction of catalase, urease, and oxidase 
[15].  
 
Rapid urea (CLO) test: 
The CLO test rapid urease test (Kimberly-
Clark/U. S. A) is a variation of the test where the 
biopsy sample is placed in a medium containing 
urea.  
A marker is then used to determine if a chemical 
reaction has taken place to suggest the presence 
of the h pylori bacterium. This reaction takes 
place (10 min-24 hour) the areas of H pylori hy-
drolyze urea to release ammonia, which is de-
tected colorimetrically and can be used as a di-
agnosis of an infestation by the H. pylori bacte-
rium. When the CLO test is positive (red color 
reaction) it is a fairly reliable indicator that the 
individual is suffering from an infection of this 
bacterium, while the negative reaction (yellow 
color reaction) it means that the individual is not 
infected.  
 
Noninvasive Tests 
Rapid Anti H. pylori Test: 
H. pylori antibodies Rapid Test Device (serum 
\plasma) was used as a rapid visual immunoassay 
for the qualitative presumptive detection of spe-
cific IgM and IgG antibodies to H. pylori in hu-
man serum specimens. The procedure was done 
according to manufacture instructions (ECOtest 
D-HP-32). The device and the specimens were 
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brought to room temperature and 75μl from the 
serum was transferred to the specimen well. Mi-
gration of specimen across the resort area in the 
center of the device will cause coloration (dark 
red color) of control band and another red band 
appeared within five minutes in case of a positive 
result ,while the only red control band appears in 
the negative results. Invalid: There should al-
ways be a purplish red control band in the con-
trol region regardless of test results. If a control 
band is not seen, the test is considered invalid. 
Deep of the color and time of result appearance 
was recorded.  
 
Quantitative determination of IgG-class anti-
bodies against H. pylori by Enzyme Linked 
Fluorescent Assay (ELFA) 
The Vidas is an automated qualitative test for use 
of the instruments of the Vidas family. For the 
detection of anti-Helicobacter pylori IgG anti-
bodies in human serum or plasma using the 
ELFA technique. The procedure was done ac-
cording to manufacture instructions of IgG-class 
antibodies kit (Biomerieux, France).  
Faecal antigen test: 
The H. pylori stool antigen test was performed to 
detect the presence of H. pylori infection in the 
patient and control groups. Stool samples were 
analyzed using the ABON H. pylori antigen test 
device (Abon Biopharm, Germany), that is, a lat-
eral flow chromatographic immunoassay for de-
tection of H. pylori antigen. A diluted stool sam-
ple was dispensed into the sample port of the test 
device, and the appearance of a colored line after 
10 min in the test line region of the strip indicat-
ed a positive result.  
Determine some humoral immune response 
factors: 
Determination of Human Immunoglobulinse 
(IgM, IgG and IgA) Turbidimetry method. This 
method depends on the quantitative determina-
tion of human Immunoglobulins IgG, IgA, IgM 
without sample dilution The procedure was done 

according to manufacture an instructions kit 
(Human, Germany).  
Determination of Human Interferon Gamma 
(IFN- γ) Interferon Gama (IFN- γ) according to 
the protocol of Human IFN- у ELISA (Enzyme-
Linked Immunosorbent Assay) kit was used for 
the quantitative measurement of human IFN- γ in 
serum.  
 
Determination of human (IL-8)  
Interlukin-8 (IL-8) estimated according to the 
protocol of Human (IL-8) ELISA Kit. The IL-8 
EASIA is a solid phase Enzyme Amplified Sen-
sitivity Immunoassay performed on microtiter-
plate.  
Statistical Analysis 
Statistical analysis was performed using SPSS 
v20.0 software (SPSS Inc, Chicago, IL, USA). 
Differences were considered significant when p 
≤ .05.  

Results and Discussion  
 Subject analysis 
One hundred and thirteen people's 68 male 
(60.18%) age ranges between 30-72 years while 
median age was 51 and 45 females (39.82%) age 
ranges between 32-70 years while median age 
was 48.5 years. Patients were divided into three 
age groups as listed in the Table 1. All patients 
were subjected to gastroendoscopy, venous blood 
and stool samples were collected from patients 
for diagnostic methods and some immunological 
tests used in this study.  
 
Determination of H. pylori in Patients by inva-
sive and noninvasive diagnostic methods: 
Methods that exactly detect H. pylori infection in 
dyspeptic patients are major importance. Direct 
manifestation of H. pylori in gastric biopsy spec-
imens is possible through the use of histological 
examination with Giemsa staining, culture, and 
assays for rapid urea (CLO) test. All these en-
doscopy-based methods require gastric biopsy 
specimens and are thus classified as invasive 
methods (7).  

Table 1: Descriptive statistics of samples. 
Age groups Age /year Gender 

No 113 (%) 61-72 46-60 30-45 Median Range Max. Min. 

5 43 20 51 30-72 72 30 Male No.68 
(60.18) 

2 27 16 48.5 32-75 70 32 Female No.45 
(39.82) 
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H pylori infection elicits a local mucosal and a 
systemic antibody response, circulating IgG anti-
bodies to H pylori can be detected by Enzyme 
Linked Fluorecent Assay (ELFA) antibody, Rap-
id anti H pylori ECO20E test and other serologi-
cal test, these two tests and detect the presence of 
H pylori antigens shed in the faeces involved in 
the noninvasive methods were used in this study. 
The patient group was selected from patients in 
whom biopsy samples were found positive by at 
least of two invasive diagnostic tests, and/or if 
they were found positive by at least of two non-
invasive methods used in this study while the 
others represent the noninfected group (16).  

Results of invasive test: 
In this study, the presence of H. pylori was reso-
lute by invasive techniques (histology, rapid urea 

CLO test and culture) of gastric antral biopsy 
specimens in 113 suspected patients. As shown 
in table (2) and Figure (1A and B), 17 (15.15%) 
patients were positive in the three tests, 11 
(9.76%) patients were positive in both culture 
and rapid urea CLO test, 2 (1.78%) patients were 
positive in both histological examination and cul-
ture, otherwise 3(2.56%) patients were found to 
be positive only in histological examination and, 
while 2 (1.78%) patients were positive in a bacte-
rial culture. Patients were considered to be in-
fected with H. pylori if they were positive in two 
of the three tests as we noted. So, according to 
these results of invasive diagnostic method 
30/113 (26.69%) patients were considered to be 
infected and 83/113(73.31%) patients were con-
sidered as noninfeted.  

Table (2): Results of endurance of H. pylori in Patients by invasive methods. 

(%) No. (113) 
Invasive methods 

CLO test Culture Histology 

15.15* 17 + + + 

1.78*2 - + + 

2.65 3 - - + 

9.76*11 + + -

0.88 1 + - -

1.78 2 - + -

68 77 - - -

*Infectedgroups  

 
 
 
 
 
 

Figure 1: A. The results of 1: urea CLOtest, 2: positive culture of H. pylori and 3: Gram stains reaction. 
 

1: Results of CLO test for H 
pylori. Negative results ap-
peared (yellow)and Positive 

results appeared (pink) 
 

2: Positive culture of H. py-
lori. The colonies were small 
round, convex and transpar-
ent gray in color. 

3: Gram stain of H. pylori 
Gram-negative, small - rod 
shaped.  
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Figure 1: B. Histology (Invasive test) of gastric mucosa.  
 
Results of noninvasive test: 
In order to confiram the results we have obtained 
in determination of H. pylori infected patients by 
invasive method we were undertaking a three of 
noninvasive techniques as shown in Table 3 Fig-
ure 2, 19 (16.9%) patients were only positive in 
ECO test , 11 (9.76%) were positive in both IgG 
against H. pylori and ECO test, otherwise 
13(11.5%) patients were found to be positive in 
three noninvasive tests and 1 (0.88%) patients 
were positive in both IgG against H. pylor and 

fecal antigen test, while 1 (0.88) patients were 
positive in a Fecal antigen test. Patients were 
considered to be infected with H. pylori if they 
were positive in two of the three tests as we not-
ed. So, according to these results of noninvasive 
diagnostic method 25/113 (22.14%) patients 
were considered to be infected and 
88/133(77.83%) patients were considered as non-
infeted.  

 

Table 3: Results of endurance of H. pylori in Patients by noninvasive methods. 

(%) NO (113) 
Noninvasive methods 

Fecal antigen 
test 

IgG against H. 
pylori 

Rapid anti H. pylori 
ECO test 

11.5* 13 + + + 
9.76* 11 - + + 
16.9 19 - - + 

• (3) :Biopsy shows atrophy of mucosal tissue (→), 
necrosis and infiltration(←) in.H &E. (200X)  

 
 

•(4): Biopsy shows mild ulceration 
• (↑) and necrosis 

• (↓)in mucosal tissue.H &E.(200X)  
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0.88* 1 + + - 
0.88 1 + - - 
0.88 1 - + - 
59.29 67 - - - 

*Infected groups 

 
Figure 2: The results of noninvasive tests. 

 
Invasive and noninvasive tests can be used and 
recommended to correctness for the in vitro di-
agnosis of H. pylori, which has a role in the pa-
thologies of gastritis [17].  
In order to get the overall percentage of the in-
fected people included in this study, we merge 
the results of the two methods (inv. and noninv.) 
as listed in Table (4) and Figure (3), where it was 
split percentage and the number of infected pa-
tients associated with sex and three age groups. 
The results showed that the total infected patients 
with H. pylori diagnosed by invasive and nonin-
vasive methods were 42 /113 (37.2%) while the 
noninfected 71/113 (62.8) disseminated as 
27/68(39.71%) infected male, which was privi-
leged than the infected female when it was 
15/45(33.33%). The high prevalence of H. pylori 
infection in the age group ranging between 46-60 
in male and female were15/68 (35.71%) and 9/45 

(21.43%) respectively, there was highly statisti-
cally significant differences at p value (0.02). 
Our results explained that there is a relation be-
tween the age and the incidence of H. pylori. The 
results of the current work disagree with the re-
sults of [18] who found that there is no signifi-
cant difference in H. pylori prevalence among 
patients have the same age range and a different 
gender, and agree with the study of [19] which 
showed a very high incidence of H. pylori infec-
tion in the age group ranging from 41-50 and 51-
60 years. The differences among the results 
might due to some factors such as skin and blood 
classification, habitates, teaching level and smok-
ing [20].  
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Table 4: Number and presentages of infected patients with H. pylori associated with age groups and gender.  
 

PV 
 
 

Female 
NO:45 

Male 
NO:68 

 
Gender Age groups/Years 

 Negative 
NO (%) 

Positive 
NO (%) 

Negative 
NO (%) 

Positive 
NO (%)  

0.05 (S) 10(22.23) 5(11.11) 9(13.3) 7(10.3) 30-45 (No. : 31), M:16 // F:15 
0.02 (S) 15(33.33) 9(20) 19(27.9) 15(22.1) 46-60 (No. :58), M:34 // F:24 
0.01(S) 5(11.11) 1(2.2) 13(19.1) 5(7.4) 61-72 (No. :24), M:18 // F:6 

0.01(S) 30(66.67) 15(33.33) 41(60.3) 27(39.7) 
 Total 

Figure 3: The distribution of patients' number infected with H. pylori associated with age groups and gender.
 
The relative results obtained by all the diverse 
tests used in the current study are listed in table 
(5) , showed that histology (invasive teq.) and 
ECO rapid test(noninvasive teq.) were consid-
ered as the ‘‘best techniques ’’ for H. pylori de-
tection, in the outlook of its high specifici-
ty,sensitivity and because it detected the major 
number of H. pylori-positive patients along with 
the other techniques used in this work. The sensi-
tivity, specificity, positive predictive values 
(PPV) and negative predictive values (NPV) for 
histology were 100,100,100 and 94.5% , respec-
tively, while for the ECO rapid test they were 96, 
93, 91.5, and 97.14%.  

Culture (invasive teq.) and IgG anti H. pylori 
(noninvasive teq.) coming secondly in the diag-
nosis of H. pylori infection because they detected 
a little fewer number of infected patients than the 
first two teq. as noted above. The sensitivity, 
specificity, (PPV) (NPV) for Culture was 80%, 
97%, 96.96% and87.5% and for IgG anti H. py-
lori were 85%, 91%, 92.8% and 97.8%. Finally 
the smallest patient number was obtained from 
the rest of all the six teq. were used in the present 
work they were the urea CLO test and stool anti-
gen, invasive and noninvasive teq. respectively. 
The sensitivity, specificity, (PPV) (NPV) for 
these tests was explained in Table 5.  
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Table 5: The relative accuracy of invasive and non invasive tests for H pylori infection. 
Test type Sensitivity % Specificity % *PPV % ^NPV % 

Invasive test    

Histology 100 % 100 % 100% 94.5% 

Culture 80 % 97 % 96.96% 87.5% 
Urea CLO test 91 % 89 % 85.71% 98.7% 

Noninvasive test    
Rapid ECO test 95 % 94 % 91.5% 97.14% 

IgG anti H. pylori 85 % 91 % 92.8% 97.6% 
Stool antigen 83 % 89 % 78.9% 96.9% 

PPV: Positive predictive value, means that if the 
test positive, you have a (according to the test 
type) % chance of actually having the disease ^ 
NPV: Negative predictive value, means that if 
the test negative, you have a according to the test 
type % chance of not having the disease.  
In the present study, six techniques were used to 
detect infection of H. pylori in random Iraqi peo-
ple, including invasive and noninvasive tech-
nique. Numerous people get H. pylori through 
childhood, but adults can get it from food and 
drinks or by get in touch with the saliva or body 
fluids of infected people. It’s further frequent in 
countries that suffering from contaminated water 
with sewage [20]. In a study carried by [21], they 
said that there is no particular test can be consid-
ered as the gold standard for the diagnosis of H. 
pylori infection and each technique has its pri-
vate compensation and discompensation. That is 
depends on the decreasing sensitivity of each 
method. The isolation of the bacteria from gastric 
tissues by culture is difficult because of its low 
sensitivity The critical troubles In the culture 
method such as the incubation conditions, media 
preparing, contamination problems, the slowly 
reproduction of the bacteria, strain type, tech-
nical difficulties and low diagnostic sensitivity of 
the method (80 % in the current study) , so it has 
not been used in the routine diagnosis, this result 
agreed with [23]. Gastric endoscopy is one of the 
important tests for H. pylori diagnoses neither by 
endoscopy examination and the diagnosis of pa-
tients' status or by taking the biopsy that it will 
be used in the all invasive diagnostic methods 
used for H. pylori infection [24].  
 In this study , we considered histology on of the 
‘‘best techniques ’’ for H. pylori detection, in the 
outlook of its high specificity,sensitivity and be-

cause it detected the major number of H. pylori-
positive patients along with the other techniques 
used in this work,during histological examination 
detects lower stage of H pylori infection and this 
bacteria can be found in some sections stained 
with haematoxylin and eosin, some biopsy shows 
mild ulceration , atrophy of mucosal tissue , ne-
crosis and infiltration.  
The detection of tissue morphological changes 
because of H pylori infection is an important ad-
vantage of histology , in addition to the historical 
record provided, gastric or duodenal sections 
from biopsies (or even other sections) can be ex-
amined at any time[18] [25].  
The urea CLO test and low expensive ureas tests 
are of comparable sensitivity and specificity. 
This simple tests used for detecting H pylori in-
fection but indicate only the presence or absence 
of infection. Conversely, in this study the sensi-
tivity of urease tests is frequently higher than that 
of culture (biopsy based technique) because the 
intact biopsy sample is placed in the media [26]. 
The CLO test, can consequence in fake positives 
for numerous reasons, contagion by other bacte-
ria producing urease enzyme, mistaken comple-
tion of the CLO test during endoscopy, provi-
sional reduce of bacteria due to antibiotics. As a 
result, when used alone, this test has low diag-
nostic concert [27].  
 For serological identification, rapid ECO test 
and ELFA are an uncomplicated, inexpensive 
more modern, successful method and because of 
their high specificity, sensitivity among other 
noninvasive test as listed in the Table 4 and can 
be made on frozined samples in addition this 
technique available in the private and public la-
boratories in Iraq. By using fecal antigen test 
there were no significant association was found 
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between H. pylori stool antigen positivity and the 
other diagnostic methods were used in this study. 
However, stool antigen test can be used for diag-
nosis infection, specifically in children as the 
easy obtaining of stool sample and the most dif-
ficult to make endoscopy [28].  
 
3- Results of Estimation of Immunoglobulins 
(IgM, IgG, IgA) and Interferon Gamma (IFN-γ) 
and Interleukin-8 (IL-8).  
Estimation of immunoglobulins (IgG, IgA, IgM), 
Interferon Gamma (IFN-γ) and Interleukin-8 (IL-
8) afford useful information for the assessment of 
convincing disease status. As revealed in the Ta-
ble 6 the IgG, IgA, titers showed high concentra-
tion compared with the noninfected groups, the 

statistical analysis showed that there are signifi-
cant differences at p value (0.001), while there 
were no statistically differences in IgM titer be-
tween the two tested group Table 6. [18] reported 
an important increase of IgG and IgA titer in H. 
pylori patients' serum, but IgM does not present a 
further role. While [29] found that IgM has been 
create to have slight diagnostic efficacy for H. 
pylori infections and is superior only intensely 
following infection, whereas H. pylori infections 
are common chronic, that is IgM has exception-
ally low sensitivity. Concentration of various cy-
tokines, as well as interferon gamma (IFN-γ) and 
IL-8, are increased in the stomachs of H. pylori-
infected patients compared to noninfected.  

Table 6: Immunoglobulin (IgM , IgG and IgA) conentration in H. Pylori infected and noninfected group. 

Study groups 

Immunoglobulins levels in serum (mg/dl) 

IgG 

Mean ± SD 

IgM 

Mean ± SD 

IgA 

Mean ± SD 

Infected (42) 1089.54±113.73 78.5±9.3 276.2±19.4 

Noninfected (71) 467.88±79.53 63.4±7.98 122±11.8 

P Value 0.001 NS 0.001 

The cytokines titers showed that highly signifi-
cant elevation of both cytokines (INF- γ and IL-
8) among patient groups in comparison with non-
infected group at (P. Value < 0.001) in Mean ± 
SD (140.40 ±61.08 and 241.72 ± 32.80 respec-
tively) with (53.82 ±11.49 and 118.69 ±29.36 
respectively) as a result mentioned in the table 
(7). The study of [18,29] showed that H. pylori 
induced considerably higher concentration of 
IFN-γ and IL-8, IFN-γ keeps mucosal inflamma-
tion and may encourage disease development to 
gastric ulcer. Another study [30],showed an in-
creased concentration of IFN-γ in the stomachs 
of H. pylori-infected patients is dependable with 
the expansion of a Th1- largest response and an-
other study by [31] reported that IL-8 is in-
creased within H. pylori-infected mucosa where 
it localizes to gastric epithelial cells, and levels 
of IL-8 are directly associated to the strictness of 
gastritis as well IFN-γ, IL-8 increased values co-
incided with increased inflammation and with 
increased H. pylori density in humans [32] in ad-
dition to in animal model studies [33].  

The cytokines titers showed that highly signifi-
cant elevation of both cytokines (INF- γ and IL-
8) among patient groups in comparison with non-
infected group at (P. Value < 0.001) in Mean ± 
SD (140.40 ±61.08 and 241.72 ± 32.80 respec-
tively) with (53.82 ±11.49 and 118.69 ±29.36 
respectively) as a result mentioned in the table 
(7). The study of [18,29] showed that H. pylori 
induced considerably higher concentration of 
IFN-γ and IL-8, IFN-γ keeps mucosal inflamma-
tion and may encourage disease development to 
gastric ulcer. Another study [30], showed an in-
creased concentration of IFN-γ in the stomachs 
of H. pylori-infected patients is dependable with 
the expansion of a Th1- largest response and an-
other study by [31] reported that IL-8 is in-
creased within H. pylori-infected mucosa where 
it localizes to gastric epithelial cells, and levels 
of IL-8 are directly associated to the strictness of 
gastritis as well IFN-γ, IL-8 increased values co-
incided with increased inflammation and with 
increased H. pylori density in humans [32] in ad-
dition to in animal model studies [33].  
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Table 7: Statistical analysis of Interferon Gamma (IFN-γ) and Interleukin-8 (IL-8) concentration in H. Pylori infected and 
noninfected group.  

Study groups INF- γ pg/ml, Mean ± SD 
IL-8 pg/ml, Mean ± 

SD 

Infected (42) 254.63±17.8 2.82±0.32 

Noninfected (71) 23.76±1.2 0.26±0.04 

P Value 0.001 0.001 

 
The present results found out that there was a 
relationship between the results of rapid anti H. 
pylori ECO test, antibody titer in ELFA, immu-
noglobulin (IgG and IgA) and (IFN-γ) , (IL-8) 
concentration. Also, all these data were related to 
the results of the histological changes and the 
results of the urea CLO test of patients when 
compared with the noninfected members, Such 
results could might be considered a first step for 
determining the susceptibility of infection and to 
confirm the diagnosis by use one more test in 
each time. On the other hand, there was no rela-
tionship between IgM concentration with any of 
the other results of diagnostic methods used in 
our study,may be because of IgM antibodies 
against H pylori decrease with older age patients, 
which, since this is frequently asymptomatic, 
makes it difficult to identify cases of primary in-
fection [34].  
The majority of research merge two methods or 
further to get a magnificent diagnosis, including 
invasive or noninvasive methods and/or molecu-
lar method to advance diagnosis of H. pylori in-
fection [35]. H. pylori in extraordinary in its abil-
ity to colonize the stomach and adhere to the epi-
thelial cells by producing adhesions and causing 
gastric and peptic ulceration and other unusual 
changes,where low ph normally protects against 
bacterial infection[5]. For the reason that of the 
severe complicatedness that escort H. pylori in-
fection which might have awful penalty ,it is es-
sential to clutch an early diagnosis to pass up the 
progress of the infection. Many particular meth-
ods had been used [36] or newly developed mo-
lecular techniques like Multiplex PCR was used 
for amplication the CagA genes assay to identify 
H. pylori in gastric biopsies [16] [36].  
Our results indicate that there were a relationship 
between the results of rapid anti H. pylori ECO 

test, antibody titer in ELFA, immunoglobulin 
(IgG and IgA) and (IFN-γ), (IL-8) concentration. 
Also, all these data were related to the results of 
the histological changes and the results of the 
urea CLO test of patients when compared with 
the noninfected members, this result showed 
highly significant differences among patient 
groups in comparison with noninfected group at 
(P. Value < 0.001). On the other hand, there were 
no relationship between IgM concentration with 
any of the other results of diagnostic methods 
were used. Such results could might be consid-
ered a first step for determining the susceptibility 
of infection and to confirame the diagnosis by 
use one more test in each time especialy Histolo-
gy (invasive teq.) and ECO rapid 
test(noninvasive teq.) correlated with estimation 
of (IgG and IgA) and (IFN-γ), (IL-8) concentra-
tion.  

References 
[1]  Graham, D. Y., Malaty, H. M., Evans, D. 

G., Evans Jr., D. J., Klein,P. D. and Adam, 
E. Epidemiology of Helicobacter pylori in 
an asymptomatic population in the United 
States. Elect of age, race, and socioeco-
nomic status. Gastroenterology; 100: 1495-
1501. (1991)[2] Kreiss, C., Blum, A. L. 
and Malfertheiner, P. Peptic ulcer patho-
genesis. Curr. Opin. Gastroenterol; 11:25-
31. (1995) 

[3]  Correa P, Piazuelo MB. Evolutionary His-
tory of the Helicobacter pylori Genome: 
Implications for Gastric Carcinogenesis. 
Gut Liver; 6: 21-28. (2012)  

 [4]  Suzuki H, Saito Y, Hibi T. Helicobacter 
pylori and Gastric Mucosaassociated Lym-
phoid Tissue (MALT) Lymphoma: Updat-
ed Review of Clinical Outcomes and the 



Naji Comparative Study for the Accuracy of Helicobacter pylori Diagnostic Methods Associated with Some Inflammatory Factors 2017 

 

27 
 
 

Molecular Pathogenesis. Gut Liver; 3: 81-
87. 2009. 

[5]  Kienesberger, S., L. M. Cox, A. Livanos, 
X. S. Zhang, J. Chung, G. I. Perez-Perez, 
G. Gorkiewicz, E. L. Zechner and M. J. 
Blaser. Gastric Helicobacter pylori Infec-
tion Affects Local and Distant Microbial 
Populations and Host Responses. Cell re-
ports; 14(6): 1395-1407. 2016 

[6] Guarner J, Kalach N, Elitsur Y, Koletzko 
S. Helicobacter pylori diagnostic tests in 
children: review of the literature from 1999 
to 2009. Eur J Pediatr; 169: 15-25. 2010.  

[7]  Tian XY, Zhu H, Zhao J, She Q, Zhang 
GX. Diagnostic performance of urea breath 
test, rapid urea test, and histology for Heli-
cobacter pylori infection in patients with 
partial gastrectomy: a meta-analysis. J Clin 
Gastroenterol; 46: 285-292. 2012. 

[8]  Frenck RW, Fathy HM, Sherif M, Mohran 
Z, El Mohammedy H, Francis W, Rocka-
brand D, Mounir BI, Rozmajzl P, Frierson 
HF. Sensitivity and specificity of various 
tests for the diagnosis of Helicobacter py-
lori in Egyptian children. Pediatrics; 
118:e1195-e1202. 2006.  

[9]  Koletzko S, Jones NL, Goodman KJ, Gold 
B, Rowland M, Cadranel S, Chong S, Col-
letti RB, Casswall T, Elitsur Y, Guarner J, 
Kalach N,Madrazo A, Megraud F, Oderda 
G. Evidence-based guidelines from ES-
PGHAN and NASPGHAN for Helicobac-
ter pylori infection in children. J Pediatr 
Gastroenterol Nutr; 53: 230-243. 2011. 

[10]  Fan, X-G., Chua, A., Fan, X-J. and Keel-
ing, P. W. N. Increased gastric production 
of interleukin-8 and tumour necrosis fac-
torin patients with Helicobacter pylori in-
fection. J. Clin. Pathol; 48:133-136. 1995. 

[11]  Dixon, M. F., Genta, R. M., Yardley, J. H., 
Correa, P., Participants in the International 
Workshop on the Histopathology of Gas-
tritis, Houston 1994 Classifcation, grading 
of gastritis. The updated Sydney System. 
Am. J. Surg. Pathol; 20:1161-1181. 1996. 

[12]  Ando, T., Kusugami, K., Ohsuga, M., Shi-
noda, M., Sakakibara, M., Saito, H., Fu-
katsu, A., Ichiyma, S. and Ohta, M. Inter-
leukin-8 activity correlates with histologi-
cal severity in Helicobacter pylori-
associated antral gastritis. Am. J. Gastroen-
terol; 91: 1150-1156. 1996. 

[13]  Yamaoka, Y., Kita, M., Kodama, T., 
Sawai, N., Kashima, K. and Imanishi, J. 
Expression of cytokine mRNA in gastric 
mucosa with Helicobacter pylori infection. 
Scand. J. Gastroenterol; 30: 1153-1159. 
1995.  

[14]  Quiding-Ja rbrink, M., Lundin, B. S., 
Lo nroth, H. and Svennerholm, A. -M. 
CD4+ and CD8+ T cell responses in Heli-
cobacter pylori- infected individuals. Clin. 
Exp. Immunol; 123: 81-87. 2001.  

[15]  Glupczynski, Y. The diagnosis of Helico-
bacter pylori infection: a microbiologist’s 
perspective. Rev. Med. Microbiol; 5:199–
208. 1994.  

 [16]  Lage, A., P. Gogforid, E. Fauconnier, A. 
Burette, A., Diagnosis of Helicobacter py-
lori Infection by PCR: Comparison with 
Other Invasive Techniques and Detection 
of cagAGene in Gastric Biopsy Specimens. 
J. of Clin Microbiol; 33(10):2752-2755. 
1995.  

[17]  Miftahussurur, M., Y. Yamaoka. Diagnos-
tic Methods of Helicobacter pylori Infec-
tion for Epidemiological Studies: Critical 
Importance of Indirect Test Validation. Bi-
oMed Res Int; 4: 419-423. 2016.  

 [18]  AK-Jumaily, S., T. Essa, R., H. Muhsin,I. 
,M. Immunological study og gastric-ulcer 
patients infected with Helicobacter pylori. 
World J. of Pharmaceutical Research, 
4(1):320-335. 2014.  

[19]  Al-Jubori, S., S. Al_Kademy, M., S. Ali, 
M., R. Mohamed Ali., A. S.2016 Occur-
rence of Helicobacter pylori among Iraqi 
patients with suspected gastric ulcer 
:histopathological study for mucosal biop-
siesAdvancesces in Environmental Biolo-
gy; 10(7): 224-230. 2016. 

[20]  Cover, L., and M. J. Blaser. Helicobacter 
pylori in health and disease. Gastroenterol-
ogy; 136(6):1863-1871. 2009.  

[21]  Patel SK, Pratap CB, Jain AK, Gulati AK, 
Nath G. Diagnosis of Helicobacter pylori: 
What should be the gold standard? World J 
Gastroenterol;20:12847 59. 2014. 

[22]  Lee HC, Huang TC, Lin CL, Chen KY, 
Wang CK, Wu DC. Performance of Rou-
tine Helicobacter pylori Invasive Tests in 
Patients with Dyspepsia. Gastroenterol Res 
Pract; 13:184-889. 2013.  



Al-Mustansiriyah Journal of Science  
ISSN: 1814-635X (print), ISSN: 2521-3520 (online) Volume 28, Issue 2, 2017 DOI: http://doi.org/10.23851/mjs.v28i2.495 

 

28 
 

 

Copyright © 2017 Authors and Al-Mustansiriyah Journal of Science. This work is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International Licenses.  

 

[23]  Gisbert JP, Calvet X, O’Connor A, 
Mégraud F, O’Morain CA. Sequential 
therapy for Helicobacter pylori eradication: 
a critical review. J Clin Gastroenterol; 
44:313-325. 2010. 

[24]  Logan,R. ,P. Walker,M. ,M. ABC of the 
upper gastrointestinal tract Epidemiology 
and diagnosis of Helicobacter pylori infec-
tion. BMJ ;323(20):920-922. 2001.  

[25]  Shah, H., P. Shah, M. Jarag, R. Shah, P. 
Shah, K. Naik. Prevalence of Helicobacter 
pylori infection in gastric and duodenal le-
sions as diagnosed by endoscopic biopsy. 
Int J Med Sci Public Health; 5(1): 93-96. 
2016.  

[26]  Puetz T, Vakil N, Phadnis S, Dunn B, Rob-
inson J. The Pyloritek test and the CLO 
test: accuracy and incremental cost analy-
sis. Am J Gastroenterol; 92: 254-257. 
1997. 

[27]  Çakmak SK, Tantoglu BH, Onan D, 
Yorulmaz A,Tamer E, Artüz F. The fre-
quency of Helicobacter pylori infection in 
vitiligo patients. Pigment Int;2:81-4. 2015. 

[28]  She, C. R. ; Wilson, A. R. and Litwin, C. 
M. Evaluation of Helicobacter pylori Im-
munoglobulin G (IgG), IgA, and IgM Se-
rologic Testing Compared to Stool Antigen 
Testing. Clin Vaccine Immunol; 16(8): 
1253–1255. 2009.  

[29]  Bimczok, D. ; Grams, J. M. ; Stahl, R. D. ; 
Waites, K. B. ; Smythies, L. E. and Smith, 
P. D. Stromal regulation of human gastric 
dendritic cells restricts the Th1 response to 
Helicobacter pylori. Gastroenterology; 
141: 929–38. 2011.  

 [30]  Holck, S., N ّ◌rgaard, A., Bennedsen, M., 
Permin, H., Norn, S. and Andersen, L. P. 
Gastric mucosal cytokine resonses in Heli-
cobacter pylori-infected patients with gas-
tritis and peptic ulcers. Association with 
inflammatory parameters and bacterial 
load. FEMS Immunol. Med. Microbiol; 36: 
175–180. 2003. 

[31]  Peek, R. M. ; Jr. ; Fiske, C. and Wilson, K. 
T. Role of Innate Immunity in Helicobac-
ter pylori-Induced Gastric Malignancy. 
Physiol Rev; 90(3): 831–858. 2010.  

[32]  Ren, Z., Pang, G., Lee, R., Batey, R., 
Dunkley, M., Borody, T. and Clancy, R. 

Circulating T cell response to Helicobacter 
pylori infection in chronic gastritis. Heli-
cobacter 5, 135–141. 2000.  

[33]  Eaton, K. A., Mefford, M. and Thevenot, 
T. The role of T cell subsets and cytokines 
in the pathogenesis of Helicobacter pylori 
gastritis in mice. J. Immunol;166, 7456–
7461. 2001.  

[34]  Ramis, I. B., E. P. Moraes, M. S. Fer-
nandes, R. Mendoza-Sassi, O. Rodrigues, 
C. R. Juliano, C. J. Scaini,P. E. Almeida da 
Silva. Evaluation of diagnostic methods for 
the detection of Helicobacter pylori in gas-
tric biopsy specimens of dyspeptic pa-
tients. Braz J Microbiol; 43(3):903-908. 
2012. 

[35]  Boklage, S. H., W. M. Allen, V. Ramamo-
han, D. Mladsi, T. Wang. Impact of patient 
adherence on the cost-effectiveness of non-
invasive tests for the initial diagnosis of 
Helicobacter pylori infection in the United 
States. Patient preference and adher-
ence;10:45-55. 2016.  

[36]  Al-Jubori, S., S. Al_Kademy,M., S. Ali, 
M. ,R. Mohamed Ali. ,A. S. Emergency of 
Helicobacter pylori resistance isolates ob-
tained from Iraqi patients suffering Acute 
and chronic gastritis World J Pharm Sci; 
4(7): 18-23. 2016. 

 


