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Prevalence of H. pylori 
among patients undergoing 
coronary angiography (The 
HP‑DAPT prevalence study)
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Helicobacter pylori (H. pylori) screening and treatment is recommended for patients on chronic 
aspirin (ASA) therapy to reduce the risk of gastrointestinal bleeding. Coronary artery disease patients 
requiring combination antithrombotic therapy (dual antiplatelet therapy; DAPT, or dual pathway 
inhibition; DPI) are at an even higher risk of GI bleeding. Therefore, we aimed to evaluate the 
prevalence of H. pylori among patients referred for angiography and likely to receive DAPT or DPI. This 
single‑center prospective observational study recruited patients undergoing coronary angiography 
and with the possibility of requiring DAPT or DPI. All included patients underwent H. pylori serology 
testing. Multivariable logistic regression was performed to determine predictors of seropositivity. 
195 patients were included in the analysis. Mean age was 67 years, 50% had known prior CAD, and 
49% underwent coronary intervention. H. pylori serology was positive in 36%. Chronic kidney disease 
(odds ratio [OR] 2.76; 95% confidence interval [CI] 1.24 to 6.15; p = 0.01) and chronic obstructive 
pulmonary disease (OR 2.52; 95% CI 1.14 to 5.55; p = 0.02) history were independent predictors of 
H. pylori seropositivity. Given the clinically significant prevalence of H. pylori seropositivity among 
patients referred for angiography, systematic screening strategies and eradication of H. pylori could 
significantly reduce the incidence of GI bleeding in patients requiring DAPT or DPI.

Helicobacter pylori (H. pylori) is both the most common chronic bacterial infection in humans and a significant 
cause of chronic gastritis, most peptic ulcers, and gastric adenocarcinoma and  lymphoma1,2. A recent systematic 
review of H. pylori infection showed a prevalence of 37.1% in North  America3 and it has been shown to affect up 
to 75% of individuals in specific  populations4. Moreover, H. pylori infection is one of the most common cause 
of peptic ulcer  disease5. Fortunately, eradication of H. pylori prevents recurrence and ulcer complications such 
as bleeding or  perforation6.

Bleeding, most commonly gastro-intestinal (GI)  bleeding7, is one of the most important adverse events associ-
ated with dual antiplatelet therapy (DAPT) and related antithrombotic regimens in patients with coronary artery 
disease (CAD). H. pylori infection has also been recognized as a risk factor for GI bleeding while on chronic 
daily ASA  therapy8 and thienopyridine P2Y12-inhibitor antiplatelet  therapy9. This risk is likely amplified with 
the use of novel, more potent P2Y12-inhibitor-based DAPT or when antiplatelet therapy must be combined with 
oral anticoagulation (dual-pathway inhibition; DPI). Some studies have also suggested that prolonged DAPT 
should be considered following acute coronary syndrome (ACS) for up to three  years10,11, prolonging the period 
at increased of GI bleeding. The 2017 American College of Gastroenterology (ACG) guidelines recommend 
testing for H. pylori infection to reduce the risk of ulcer-related bleeding for those on chronic ASA  therapy12. 
Despite this, such a strategy is still not common practice in those on antiplatelet monotherapy. Moreover, to our 
knowledge, systematic screening for H. pylori has not been prospectively evaluated for CAD patients receiving 
DAPT or DPI, who might derive even greater benefit from eradication therapy. In this study, we aimed to report 
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the prevalence of positive H. pylori serology in an unselected population referred for coronary angiography and 
likely to required DAPT or DPI, as well as to determine clinical predictors of seropositivity.

Methods
Study design and setting. The HP-DAPT prevalence study was a single-center prospective observational 
study conducted at the Centre hospitalier de l’Université de Montréal (CHUM), a Canadian academic tertiary care 
center, between November 2018 and August 2019. Adult patients undergoing coronary angiography with the 
possibility of requiring DAPT or DPI afterwards were eligible for inclusion in this study, without restriction with 
regards to the acuity of the clinical presentation (unstable angina, NSTEMI, STEMI, and elective procedures 
included). Patients without the possibility of requiring DAPT or DPI post-procedure, such as those referred for 
diagnostic hemodynamic studies only, cardiac biopsy, or diagnostic angiography in anticipation of a surgical 
valve procedure, we excluded. Informed consent was obtained from all participants and all methods were carried 
out in accordance with the Declaration of Helsinki and its later amendments. The study protocol was approved 
by the institutional research ethics board of the CHUM.

Data collection, clinical endpoints and H. pylori eradication. Clinical data was abstracted from the 
medical record and included demographics, medical history, laboratory values, baseline medications, pre-pro-
cedure investigations, clinical presentation, coronary procedures performed and discharge medications. Avail-
able medical records for data collection included both the electronic medical record from our center, as well as 
any paper documentation that would have patients transferred from referring hospitals. All clinical variables 
were prospectively identified and defined. Blood samples for H. pylori serology testing were drawn at the time 
of vascular access for coronary angiography. Specific anti–H. pylori IgGs were measured by use of a commercial 
ELISA (H pylori IgG ELISA, Bio-Rad Platelia™). Titers were defined as positive if optical density ratio was > 1.10 
according to manufacturer’s instructions.

The primary endpoint of interest was the prevalence of H. pylori seropositivity. A key secondary objective 
was to determine clinical predictors of H. pylori seropositivity. Patients who were found to have positive serology 
were informed by phone. The patient’s primary caregiver was also informed by mail after obtaining the patient’s 
consent to communicate the results of the serology. Patients without a primary caregiver were offered eradication 
therapy by the research team. Eradication therapy, whether organized by the primary caregiver or the research 
team, was guided by a clinical decision aid (Table 1) developed by the investigators in accordance with published 
 guidelines13 that took into account possible drug-drug interactions with the cardiac medications prescribed, 
such that the eradication regimen was adapted to the patient’s prescribed cardiac regimen. The preferred cardiac 
management of the treating team was therefore never altered to accommodate H. pylori eradication.

Statistical analysis. Statistical analyses were performed using the Statistical Package for Social Sciences 
(SPSS, IBM, Version 25). Normally distributed data are presented as means ± standard deviation and categorical 
data as counts with percentages of the total. Continuous variables were compared using a t-test when normally 
distributed and categorical data with the χ2 test. The difference in medians is estimated using the Hodges-
Lehmann method where appropriate. Given the exploratory nature of the analysis, a two-tailed α of 0.05 was 
used for all analyses. Univariate predictors of positive H. pylori serology were identified using logistic regression. 
A multivariate logistic regression model was created including all univariate predictors with a P value < 0.05.

Results
From November 2018 to August 2019 a total of 206 patients provided consent, but serology was performed in 
only 195 (Fig. 1). Reasons for not performing serology included failure to obtain a blood sample because coronary 
angiography was ultimately not performed (3 patients) and laboratory mishandling of study samples (8 patients; 
H. pylori serology is no longer routinely performed for patients over 65 years of age at our center and 8 samples 
were not recognized as being study samples). Baseline patient characteristics are presented in Table 2. The mean 

Table 1.  H. pylori treatment algorithm in the presence of P2Y12-inhibitors or DOACs. 1 A reduction of 
Atorvastatin dose to 20 mg die is required with clarithromycin. 2 Other bismuth preparations than bismuth 
subsalicylate should be used whenever possible. BID twice daily; DOACs direct oral anticoagulants; PPI proton 
pump inhibitors.

Agent used Preferred regimen

Clopidogrel Usual non-bismuth quadruple therapy
  PPI BID
  Amoxicillin 1000 mg BID
  Metronidazole 500 mg BID
  Clarithromycin 500 mg  BID1 for 14 days

Prasugrel

Ticagrelor Bismuth quadruple therapy
  PPI BID
  Bismuth QID
  Metronidazole 500 mg TID or QID
  Tetracycline 500 mg QIDfor 14 days
Avoid clarithromycin
If absolutely required, use bismuth subsalicylate with caution2

DOACs
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Figure 1.  Patient flow diagram. Ab antibody.

Table 2.  Baseline patient characteristics. Values are counts and percentage of total unless otherwise stated. 
† Age is presented as mean difference. 1 Blood pressure > 140/90 despite three anti-hypertensive agents of 
different classes including a diuretic at maximum recommended doses. 2 Chronic kidney disease was defined 
as eGFR less than 60 mL/min/1.73 m2. 3 Clinical history of epigastric pain/burning or inflammation of the 
stomach or esophagus diagnosed with prior gastroscopy. 4 History of gastric or duodenal ulcers diagnosed 
with gastroscopy. 5 Current or past alcohol abuse (definition as per Canadian Centre on Substance Use and 
Addiction). 6 History of bleeding diathesis (when present, type to specify). ACO anticoagulation; CABG 
coronary artery bypass graft; CI confidence interval; COPD chronic obstructive pulmonary disease; CVA 
cerebrovascular accident; GI gastrointestinal; MALT mucosa-associated lymphoid tissue; NSAIDs nonsteroidal 
anti-inflammatory drugs; PCI percutaneous coronary intervention; SD standard deviation; TIA transient 
ischemic attack.

Total
(N = 195)

H Pylori + 
(N = 70)

H Pylori − 
(N = 125) Odds ratio (95% CI)

Age (years) mean ± SD 67.3 ± 8.8 67.4 ± 8.8 67.2 ± 8.8 − 0.19 (− 2.79, 2.41) †

Male 138 (70.8) 54 (77.1) 84 (67.2) 0.87 (0.73, 1.04)

Caucasian Ethnicity 185 (94.9) 65 (92.9) 120 (96.0) 1.05 (0.97, 1.13)

Another Ethnicity 10 (5.1) 5 (7.1) 5 (4.0) 0.54 (0.14, 2.10)

Hypertension 144 (73.8) 56 (80.0) 88 (70.4) 0.88 (0.75, 1.04)

 Resistant
  Hypertension1 5 (2.6) 3 (4.3) 2 (1.6) 0.37 (0.06, 2.18)

Diabetes 71 (36.4) 28 (40.0) 43 (34.4) 0.86 (0.59, 1.25)

Dyslipidemia 150 (76.9) 57 (81.4) 93 (74.4) 0.91 (0.79, 1.06)

Vascular Disease 134 (68.7) 50 (71.4) 84 (67.2) 0.95 (0.79, 1.15)

Coronary Artery Disease 98 (50.3) 37 (52.9) 61 (48.8) 0.92 (0.69, 1.23)

Previous PCI 61 (31.3) 19 (27.1) 42 (33.6) 1.24 (0.79, 1.95)

Previous CABG 37 (19.0) 13 (18.6) 24 (19.2) 1.03 (0.56, 1.90)

Peripheral Artery Disease 24 (12.3) 11 (15.7) 13 (10.4) 0.66 (0.31, 1.40)

CVA/TIA 15 (7.7) 6 (8.6) 9 (7.2) 0.84 (0.31, 2.26)

Heart Failure 31 (15.9) 13 (18.6) 18 (14.4) 0.78 (0.41, 1.49)

Chronic Kidney Disease2 33 (16.9) 18 (25.7) 15 (12.0) 0.47(0.25, 0.87)

Dialysis 1 (0.5) 1 (1.4) 0 (0.0) –

Dyspepsia, Gastritis, or  Esophagitis3 24 (12.3) 4 (5.7) 20 (16.0) 2.80 (1.00, 7.87)

GI Ulcer  History4 7 (3.6) 2 (2.9) 5 (4.0) 1.40 (0.28, 7.03)

MALT lymphoma 0 0 0 –

Cirrhosis 5 (2.6) 2 (2.9) 3 (2.4) 0.84 (0.14, 4.91)

Alcohol Abuse  History5 10 (5.1) 3 (4.3) 7 (5.6) 1.31 (0.35, 4.90)

Current NSAIDs Use 2 (1.0) 0 (0.0) 2 (1.6) –

Bleeding  History6 7 (3.6) 2 (2.9) 5 (4.0) 1.40 (0.28, 7.03)

COPD 34 (17.4) 18 (25.7) 16 (12.8) 0.50 (0.27, 0.91)

Atrial Fibrillation or Flutter 25 (12.8) 10 (14.3) 15 (12.0) 0.84 (0.40, 1.77)

Other ACO indications 7 (3.6) 2 (2.9) 5 (4.0) 1.40 (0.28, 7.03)
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age was 67.3 years, and 70.8% of patients were men. The vast majority of the cohort were Caucasian (90.3%). A 
history of hypertension was documented in 74% and 36% had diabetes. Pre-existing CAD was noted in 50% of 
patients, with 31% and 19% having had previous percutaneous coronary intervention (PCI) and coronary artery 
bypass grafting (CABG), respectively. A total of 69% had a history of atherosclerotic vascular disease.

Angiographies were elective in half of patients, whereas NSTEMI was the leading cause of acute coronary 
syndrome presentation (Table 3). PCI was ultimately performed in 49% of patients. Slightly more than half of 
patients were discharged on two or more antithrombotic agents. There was no difference in the rates of antithrom-
botic agent class prescription at discharge between those with and without positive serology. Of note, H. pylori 
serology status was not known until after discharge in most cases.

Independent predictors of H. pylori seropositivity (Fig. 2) included a history of chronic kidney disease defined 
as an estimated glomerular filtration rate (eGFR) less than 60 mL/min/1.73 m2 calculated with Chronic Kidney 
Disease Epidemiology Collaboration (CKD-EPI) equation (CKD; OR 2.76; 95% CI 1.24 to 6.15; p = 0.01) and 
chronic obstructive pulmonary disease (COPD; OR 2.52; 95% CI 1.14 to 5.55; p = 0.02). In contrast, patients 
with a history of dyspepsia, gastritis or esophagitis were less likely to be seropositive (OR 0.24; 95% CI 0.07 to 
0.78; p = 0.02).

Table 3.  Pre-procedure and procedural clinical data. Values are counts and percentage of total unless 
otherwise stated. † Hemoglobin is presented as mean difference. ‡ Platelets, Creatinine, and INR are presented 
as median difference. INR international normalized ratio; NSTEMI non-ST-segment elevation myocardial 
infarction; PCI percutaneous coronary intervention; STEMI ST-segment elevation myocardial infarction.

Total
(N = 195)

H Pylori + 
(N = 70)

H Pylori − 
(N = 125) Odds ratio (95% CI)

Baseline laboratories

Hemoglobin (g/L) mean ± SD 134 ± 18 134 ± 18 135 ± 18 0.54 (− 4.88, 5.97) †

Platelets (×  109/L) median[IQR] 222 [154,290] 215 [179,251] 213 [181,260] 1 (− 17, 19) ‡

Creatinine (μmol/L)
median[IQR] 93 [44,142] 90 [73,122] 80 [64,96] − 11 (− 18, − 3) ‡

INR
median[IQR] 1.06 [0.84,1.28] 1.02 [0.98,1.10] 1.00 [0.96,1.10] 0.00 (− 0.04, 0.01) ‡

Baseline medication

ASA 113 (57.9) 44 (62.9) 69 (55.2) 0.86 (0.68, 1.83)

P2Y12-inhibitors 30 (15.4) 8 (11.4) 22 (17.6) 1.53 (0.72, 3.25)

Vitamin K antagonists 2 (1.0) 1 (1.4) 1 (0.8) 0.57 (0.04, 8.96)

Direct oral anticoagulants 22 (11.3) 8 (11.4) 14 (11.2) 0.99 (0.44, 2.24)

Anticoagulant 24 (12.3) 9 (12.9) 15 (12.0) 0.94 (0.43, 2.04)

Proton pump inhibitors 77 (39.5) 22 (31.4) 55 (44.0) 1.37 (0.93, 2.04)

Pre-procedure investigations

None performed 129 (66.2) 47 (67.1) 82 (65.6) 0.98 (0.79, 1.20)

Exercise stress test 22 (11.3) 7 (10.0) 15 (12.0) 1.20 (0.51, 2.80)

Nuclear stress test 38 (19.5) 15 (21.4) 23 (18.4) 0.86 (0.48, 1.54)

Stress Echo 8 (4.1) 3 (4.3) 5 (4.0) 0.93 (0.23, 3.79)

Negative test 3 (1.5) 1 (1.4) 2 (1.6) 1.12 (0.10, 12.13)

Clinical presentation

Elective 96 (49.2) 36 (51.4) 60 (48.0) 0.93 (0.70, 1.25)

Unstable angina 21 (10.8) 5 (7.1) 16 (12.8) 1.79 (0.69, 4.68)

NSTEMI 68 (34.9) 23 (32.9) 45 (36.0) 1.10 (0.73, 1.65)

STEMI 10 (5.1) 6 (8.6) 4 (3.2) 0.37 (0.11, 1.28)

Procedure

PCI 96 (49.2) 37 (52.9) 59 (47.2) 0.89 (0.67, 1.19)

Reference surgery 26 (13.3) 11 (15.7) 15 (12.0) 0.76 (0.37, 1.57)

Discharge medication

ASA 166 (85.1) 60 (85.7) 106 (84.8) 0.99 (0.88, 1.11)

P2Y12-inhibitors 113 (57.9) 44 (62.9) 69 (55.2) 0.88 (0.69, 1.12)

Vitamin K antagonists 2 (1.0) 1 (1.4) 1 (0.8) 0.56 (0.04, 8.82)

Direct oral anticoagulants 27 (13.8) 10 (14.3) 17 (13.6) 0.95 (0.46, 1.96)

Anticoagulant 29 (14.9) 11 (15.7) 18 (14.4) 0.92 (0.46, 1.83)

Proton pump inhibitors 111 (56.9) 37 (52.8) 74 (59.2) 1.10 (0.85, 1.42)
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Discussion
In this first Canadian study of H. pylori prevalence among CAD patients, the rate of positive H. pylori serology 
was 36% in a contemporary all-comers cohort of patients with the possibility of requiring DAPT or DPI, sug-
gesting that a significant portion of the treated CAD population in Canada is at an increase, yet modifiable risk 
of GI bleeding.

While H. Pylori infection prevalence varies between and within  countries14, our results are consistent with 
previously reported Canadian data (38% seropositivity in the general population)3,15. A large Canadian multi-
center study also reported an H. pylori infection prevalence of 30% using histological assessment in patients with 
 dyspepsia16. To the best of our knowledge, ours is the first study to specifically evaluate H. pylori prevalence in 
a Canadian CAD population and confirms that global estimates of H. pylori prevalence likely also apply to the 
CAD subpopulation.

Other studies of H. pylori prevalence in CAD populations have shown a wide range of positivity rates. In the 
United States, a series of 890 patients undergoing coronary angiography showed a 56% prevalence of H. pylori 
 seropositivity17, whereas, in Europe, a German study showed a 44% seropositivity rate, but a United Kingdom 
analysis showed 79%18,19, reinforcing that knowledge of local seropositivity rates (and antibiotic resistances) 
should inform clinical decision-making.

In our cohort, three clinical characteristics were found to be independent predictors of seropositivity: CKD, 
COPD or a history of upper GI complaints (dyspepsia, gastritis or esophagitis), with the latter being protective. 
However, in the H. pylori literature, the strongest predictor of H. pylori infection is low socioeconomic status 
(SES) and poor living conditions early in  life20–22. Factors such as overcrowding, lack of running water and poor 
hygiene have been linked to a higher rate of H. pylori infection, which tends to occur mainly during  childhood23. 
It is possible that questioning patients on SES during childhood might have revealed additional risk factors. H. 
pylori seropositivity also increases with  age15 and ethnicity is a risk factor with blacks and Hispanics having higher 
rates of  infection24. It may therefore be that CKD and COPD are in fact surrogates for the combined effects of 
childhood SES and age at the time of angiography in our cohort and not necessarily themselves on the causal 
pathway of H. pylori seropositivity.

The association seen between a history of upper GI complaints and seronegativity is at first glance surpris-
ing. However, while some patients will remain seropositive following successful eradication therapy, others will 
seroconvert over time, particularly if there is a long interval between eradication therapy and repeat  serology25. 
Therefore, it is possible that patients with a remote history of dyspepsia, gastritis or esophagitis had previously 
benefit from eradication therapy in the past and subsequently lost their anti-H. pylori antibodies over time, 
which could explain our results. Unfortunately, data on prior eradication therapy were not collected in our study. 
Alternatively, it is also possible that patients with a history of upper GI complaints with or without a history of 
H. pylori infection might have been less likely to be referred for angiography or might have been less inclined 
to consent for this study. Additionally, one must consider that many patients in our cohort were referred from 
other centers and nearly all were referred by a cardiologist. It is therefore possible that the non-cardiovascular 
medical history may not have been complete in all cases. As such, a documented history of GI complaints could 
simply be a marker of better overall care or, possibly, better SES. In addition, while we cannot evaluate this sce-
nario with our dataset, it is conceivable that CAD is itself a strong predictor of seroposivity, such that a history 
of GI complaints may not have the same predictive impact as would be expected in the general population. The 
apparent protective effect of this variable observed here may therefore indeed be spurious due to a so-called 
index event bias (also known as collider stratification bias)26,27. For all of these reasons, the effect of a history of 
upper GI symptoms in this population should be interpreted with great caution.

Our results are also limited by the modest sample size of our exploratory study. Approximately 3300 diagnostic 
or interventional coronary procedures are performed annually in our center. A larger sample size could lead to 
both a refinement of the estimate of seropositivity and a clearer understanding of its predictors.

Figure 2.  Predictors of H. pylori seropositivity based on multivariate analysis. COPD chronic obstructive 
pulmonary disease; CKD chronic kidney disease; GI gastrointestinal. A multivariate logistic regression model 
was created including all univariate predictors with a P value < 0.05. 95% confidence intervals are presented in 
this figure with the corresponding OR.
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H. pylori serology is an inexpensive minimally invasive test with good sensitivity, but modest specificity for 
active infection (it cannot differentiate between current and prior infection). Studies have shown sensitivities 
ranging from 76 to 84% and specificities from 79 to 90%28. As such, treating H. pylori solely based on positive 
serology is controversial. Either a confirmatory urea breath test or stool antigen test is usually recommended 
before initiating treatment to confirm active infection. However, in the case of CAD patients receiving either 
DAPT or DPI, such confirmatory tests may not be immediately useful, as proton pump inhibitor (PPI) therapy 
increases the false negative rate of both the urea breath  test29,30 and the stool antigen  test31. Therefore, perform-
ing these confirmatory tests requires stopping PPI therapy for two weeks, which may not be considered optimal 
in patients on DAPT or DPI. In our study population, the majority patients were discharged on 2 or more 
antithrombotic agents and the majority were co-prescribed a PPI for gastric protection. Stopping PPI therapy 
could therefore increase the risk of bleeding for both patients with and without H. pylori. On the other hand, 
treating all patients with positive H. pylori serology would be expected to expose some false-positive (for active 
infection) patients to an unnecessary prolonged antibiotic treatment.

Moreover, typically recommended antibiotics against H. pylori infection are not always compatible certain 
P2Y12-inhibitors and direct oral anticoagulants (DOACs)13. Multiple regimens include macrolides, which are not 
compatible with either ticagrelor or any of the DOACs. Also, bismuth subsalicylate preparations have aspirin-like 
properties which can increase the risk of bleeding in the presence of other antithrombotic medication and should 
therefore be avoided or used with  caution32. Therefore, screening for H. pylori and eradication as needed should 
ideally be performed prior to referral for elective coronary angiography whenever feasible. When not possible, 
such as in the case of an acute coronary syndrome, we believe that screening for H. pylori seropositivity should 
be considered at the time of admission, with discussion of the pros and cons of immediate eradication treatment 
according to the algorithm that we have proposed (Table 1).

Conclusion
Given the clinically significant prevalence of positive H. pylori serology in this prospective Canadian cohort of 
patients referred for diagnostic coronary angiography, strategies of systematic screening and eradication of H. 
pylori could significantly reduce the incidence of GI bleeding in patients requiring DAPT or DPI. A prospective 
randomized clinical trial comparing either broad H. pylori screening or screening of patients with H. pylori risk 
factors compared to usual care is warranted.

Data availability
The datasets generated and analysed during the current study are available from the corresponding author on 
reasonable request.
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