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Aim: Prophylaxis against stress ulcer in mechanically ventilated patients is one of the causes for ventilator-associated pneumonia (VAP).
Our aim was evaluating the effect of intravenous pantoprazole and ranitidine in the incidence of VAP in critically ill patients.
Materials and Methods: Patients with at least 48 h of expected mechanical ventilation were allocated randomly to receive either 50 mg
ranitidine (R) every 8 h or 40 mg pantoprazole (P) every 12 h intravenously from admission. VAP diagnosis was according to the Clinical
Pneumonia Infection Score and positive culture. Results: Eighty-six patients during a 15-month period were analyzed; the study showed a low
difference between VAP incidence in the ranitidine and pantoprazole groups. No significant difference was observed in terms of gastrointestinal
bleeding, intensive care unit, hospital length of stay, and mortality between the groups. Conclusion: VAP incidence is hardly related to the
type of stress ulcer prophylaxis agent with a high rate of VAP and low utilization of VAP prophylaxis bundle.
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INTRODUCTION

Nowadays, hospital-acquired infections are the most
widespread phenomena among the critically ill patients.!"
Comparing to the patients who are not admitted to the intensive
care unit (ICU), pneumonia is one of the most lethal
hospital-acquired infections which is 5-10 times higher
among the ICU patients and twenty times higher among those
under mechanical ventilation.'! Based on morbidity and the
consequences cost rise due to hospital-acquired pneumonia,
the recommended clinical guidelines have been established to
avoid the related risk factors.*

Ventilator-associated pneumonia (VAP) is a pneumonia which
develops under mechanical ventilation condition for longer
than 48 h with no clinical evidence of presence or possibility
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of pneumonia since the early intubation.!®” The mortality rates
of VAP were evaluated about 20%—75%!®! which is mainly due
to the multidrug-resistance bacteria.!!!

VAP is spread by microorganisms entering the sterilized
lower respiratory system through oral-aspiratory secretions,
including endemic or external bacteria of the digestive system
produced by the contamination of health-care instruments
or personnel.l'>!3] Prophylaxis of gastric stress ulcer with
acid-suppressive therapy increases the risk of VAP in critically
ill patients. Gastrointestinal PH rise could lead to overgrowth
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of gastric bacteria and consequently the aspiration of gastric
contents into the trachea may cause respiratory infection
development.[-12:14]

The preventive strategies include reduction of bacterial
colonization in the mouth and throat, reduction of aspiration
frequencies, preservation of immunity system, and hooking
off the patient from the ventilator.l”! Intervention strategies
to reduce the patient-related risk factors have focused on
intubation, duration of mechanical ventilation, aspiration and
nutrition, and nutrition and modulation of colonization.!!

Prophylaxis of gastric stress ulcers by H2RA in patients under
mechanical ventilation, in comparison with those receiving
no medication, has led to less stomach hemorrhage but still
more VAP.'Y On the other hand, the findings suggested
that the outbreak of VAP in the patients of intravenous
pantoprazole was three times higher than the patients of
intravenous ranitidine.!'” While two meta-analyses comparing
proton-pump inhibitor (PPI) and H2RA in terms of prophylactic
effectiveness for gastric stress ulcer in critical patients have
showed no apparent differences in both the groups with regard
to upper gastric ulcer prophylaxis, pneumonia, and mortality
in patients admitted to ICU.!'&!]

Our aim in this study was to compare the outbreak of VAP in the
two groups of patients receiving either intravenous ranitidine or
intravenous pantoprazole in prophylaxis of gastric stress ulcers.

MareriaLs AND METHODS

This double-blind pilot study (IRCT2013072014079N1)
was conducted on the admitted patients in the ICU wards of
Nemazee Hospital affiliated to Shiraz University of Medical
Sciences, Shiraz, Iran, from June 2013 to September 2014.
Ethical approval was received from the Ethics Committee of
Shiraz University of Medical Sciences, and the written consent
was obtained from the legal guardian of patients >18 years old
who met the inclusion criterion. The patients were allocated
into two groups based on the generated random numbers from
http://www.randomizer.org/. In this study, main investigator
and patients are blind.

Inclusion criteria covered all the medical and surgical
patients admitted to the ICU and were >18 years old
and needed intubation for more than 48 h. Patients with
diagnosed pneumonia within the past 3 months and on
admission, significant dysphagia clinical symptoms, definite
aspiration during hospitalization, case history of receiving
immunosuppressant, gastrointestinal hemorrhage, previous
gastrectomy, erosive gastritis, gastroesophageal reflux, history
of lung cancer and transferring of patient from other ICUs,
drug interference, drug side effects, and kidney failure were
excluded from the study.

Following admission to the ICU, Group P received 40 mg
intravenous pantoprazole every 12 h and Group R received
50 mg intravenous ranitidine every 8 h. For all the patients,
either nasogastric or orogastric tube was inserted. In these

patients the aspirated contents of nasogastric or orogastric
tubes were monitored and in case there were symptoms of
gastric hemorrhage, the patient was excluded from the study.

Gastrointestinal bleeding was characterized as evident
hemorrhage complicated by one of the following factors within
24 h: sudden decrease of more than 20 mm Hg of systolic blood
pressure, increase in heart rate more than 20 beats/min, and
reduction of hemoglobin more than 2 g/d1.5202!!

Tracheostomy and reintubation time were also recorded. Patients’
feeding was done according to intensivist diagnosis and based on
their condition through nasogastric or orogastric tube. Gastric
ulcer prophylaxis was continued during the patient stay in ICU.
Intravenous forms of medications were persisted until the patient
caught VAP or 48 h after extubation or hooking off from the
mechanical ventilator and then were turned into nutritional forms.

Patient’s profile, record of underline disease, addiction to
smoke or narcotics, the cause of admission to ICU, APACHE
IV score, and vital signs were checked, and routine laboratory
examinations (e.g., complete blood count, blood urea nitrogen,
creatinine, electrolyte, and arterial blood gas) conducted
until the required time and the scores were documented in
information gathering forms.

Forty-eight hours after the mechanical ventilation, Clinical Pneumonia
Infection Score (CPIS) which included five parts was checked. The
score was calculated as follows: fever: 0 (36.5°C-38.4°C), 1 (38.5—
39), and 2 (<36.0 or >39.0); leukocytosis: 0 (4000—11,000 white
blood cells/mm? of blood), 1 (11,000-17,000), and 2 (>17,000); new
infiltrate: 0 (none), 1 (patchy), and 2 (localized); secretions: O (none
to minimal), 1 (moderate), 2 (large); and PaO,/FiO, 0 (more than
240 and acute respiratory distress syndrome [ARDS]) and 2 (<240
and no ARDS).

If CPIS was more than 6 or the patient was clinically suspicion to
infection, the sputum sample taken by the mini-bronchoalveolar
lavage technique was sent to the laboratory. The results of
cultivation were semiquantitatively reported. In case it was
moderate or severe, the patient was diagnosed with VAP and
examined for other consequences (such as being hooked off from
mechanical ventilation, discharged from ICU, transferred to the
ward, and listed as mortality). If the result of the cultivation was
reported negative, the patient was monitored 48 h after extubation
or off-hook from the mechanical ventilation, and the intravenous
medication was turned into enteral medication.

In this study, the primary outcome is the incidence of VAP and
the secondary outcome, including ICU and hospital mortality
and length of stay, ventilator free days, and mechanical
ventilation days in two groups of patients receiving either
intravenous ranitidine or intravenous pantoprazole.

The data were analyzed using the SPSS version 19
software (SPSS Inc., Chicago, IL, USA). The Kolmogorov—
Smirnov, Chi-square, Student ¢-test, and Mann—Whitney
U-tests were utilized to examine the normality and to compare
the variables between the two groups.
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Assessed for eligibility

Table 1: Patients’ demographic information in both groups
of pantoprazole and ranitidine and data are presented as
patients’ numbers (percentage)

Variable Pantoprazole Ranitidine P

Sex (male) 25(58.1) 24 (55.8) 0.8
Underline disease 28 (40.9) 24 (47.6) 0.37
Smoking 6(14) 11 (25.6) 0.17
Pervious use of antibiotics 24 (55.8) 24 (55.8) 0.38
Tracheostomy 14 (32.6) 13 (30.2) 0.81
Reintubation 0 2(4.7) 0.15

Table 2: Consequences comparison in both groups of
pantoprazole and ranitidine and data are presented
as mean=standard deviation or patients’ numbers
(percentage)

(n=179)
Not include (n = 70)
Renal failure=28
- Pneumonia=18
5 Gl bleeding=9
é Decrease PLT=4
2 Other ICU =4
w Chemotherapy=3
Gasterctomy=2
Lung cancer=1
Randomized (n = 109) Pancreatic trans plant=1
Allocated to intervention AllqcfaFed to |nte.rverlt|on
o ranitidine group: (n = 59)
pantoprazole group: (n = 50) Received allocated
Received allocated . X _
. - _ intervention (n = 43)
intervention (n = 43) . ’ _
) : intervention (n =16)
Did not receive allocated L
c . ) = Early extubation= 8
o intervention (n =7) ) _
® early extubation =2 Renal failure =1
Q . _ Brain death<48 hr =1
kel Renal failure =3 _
=z : _ HAP =1
Brain death<48 h =1 -
HAP = 1 Decrease PLT= 2
Coffee ground =1 Death =2

Analyzed (n=43) |

Analyzed (n = 43) |

Figure 1: Consort flow diagram

ResuLts

Of 179 patients who were screened for enrollment, 70 patients
were excluded from the trial. Beyond 109 qualified patients,
86 were brought to the statistical analysis [Figure 1].

Outbreak of VAP in both groups of intravenous pantoprazole
and intravenous ranitidine were 27.9 and 32.6%,
respectively (odds ratio: 0.496-3.137, P = 0.63). The mean
and standard deviation for number of age and APACHE IV
in the pantoprazole group and ranitidine group are 51 + 19
and 51.5+17.2and 72.8 £ 19.7 and 71 + 21.3, respectively.
No significant differences were detected regarding
demographic data of patients, including sex, underlying
disease, smoking, pervious use of antibiotic, tracheostomy,
and reintubation (P > 0.05) [Table 1].

There were no statistically detectable differences in the
important outcomes of both groups of pantoprazole and
ranitidine, including ICU and hospital mortality or length
of stay, ventilator-free days, and mechanical ventilation
days (P > 0.05) [Table 2].

A large number of patients had no underline disease, but in the
population of patients with such illnesses, the majority was
belonged to hypertension and hypertension/diabetic mellitus.
Furthermore, intracranial hemorrhage, cerebrovascular
attack, and traumatic patients were the major causes of
admission to ICU, affecting 28%, 24.4%, and 10% of patients,

Variable Pantoprazole Ranitidine P
Hospital stay length (day) 21.7+£13.5 25.8¢1533 0.2
ICU stay length (day) 18.2+12.7 20.4+14.3  0.38
Mechanical ventilation length (day) 12.39+13.4 10.94£10.22  0.77
Ventilator-free (day) 7.48+7.83 9.48+10.6  0.51
Mechanical ventilation irrespective 10.748.4 9.26+£5.53  0.85
of ICU death (day)

ICU mortality 8 (18.6) 5(11.6) 0.36
Hospital mortality 9(20.9) 6 (14) 0.39

ICU: Intensive care unit

respectively. Overall, neurologic causes constituted the
majority of ICU hospitalization cases with 59% incidence.
A fairly large amount of 30.2% in outbreak of VAP in the
study set for the patients were enrolled in this study.

Discussion

The present study aimed to compare the effects of intravenous
pantoprazole (as a PPI) and intravenous ranitidine (as a H,
blockers [H2RA]) on VAP incidence in critically ill patients.
The findings of our study demonstrated no significant difference
in terms of increase in outbreak of VAP between the two groups
of patients receiving intravenous pantoprazole and intravenous
ranitidine as a gastric stress ulcers prophylactic medication.

Our data are in consistence with the study of Beaulieu et al.
showed no significant correlation between prior use of
proton-pump inhibitor and developing risk of nosocomial
pneumonia.?*! Although it is shown that in critically ill
patients, PPI seem to be more effective than H2RA preventing
gastrointestinal bleeding,!'”! the results of Miano et al.
represented that PPI could increase the chance of nosocomial
infection comparing to H2RA.!"? In another study, intravenous
omeprazole and ranitidine were compared, and the outcomes
showed ICU patients using PPI have a three-fold increase risk
of developing VAP comparing to H2RA receivers.!'”!

In our study, no significant difference was observed in both
medication groups regarding the factors affecting VAP. One
of the reasons could be the low number of samples, despite
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being identical in terms of other factors affecting VAP.
Another reason may be the lack of enough time to choose
the high-risk patients. Moreover, a number of factors, chiefly
the intubation and mechanical ventilation, are more effective
in the development of VAP than the drug of choice for the
prevention of stress ulcers and gastrointestinal bleeding.!
On the other hand, PH elevation of the stomach, growth of
bacteria, aspiration of the oropharynx contents into the upper
respiratory tract, and lower esophageal sphincter relaxation
could contribute to increased incidence of pneumonia.

Our results showed that the pervious use of antibiotic,
tracheostomy, and reintubation incidence is higher in the patients
with VAP which are in consistent with other studies showing
antibiotic usage can increase the incidence of pneumonia and
infections resistant to antibiotics.?* Furthermore, the length of
ICU and hospital stay and mechanical ventilation were higher
in the group with VAP which could be predictable according
to the previous studies.*

Limitations

In addition to time constraints, lack of similar protocol
performance and acceptance of different kinds of patients in
the ICU caused only three ICUs eligible for the pilot project,
which, in turn, slowed the study. On the other hand, the lack of
postICU for patients who required only mechanical ventilation
but not further diagnostic evaluation and specific medical
support led to longer hospitalization in ICU. This also prevents
the entry of eligible patients to the ICU and sending them to
the wards. The high prevalence of renal failure in patients
admitted to ICU and their need for drug dose adjustment was
the other restriction in patients’ recruitment of this study.

CONCLUSION

In the present study, we have shown that intravenous pantoprazole
and ranitidine as a stress ulcer prophylactic agent could not
increase the outbreak of VAP in critically ill patients. In addition,
length of ICU and hospital stay and mechanical ventilation would
increase in patients with VAP which also related to the previous
antibiotic use, tracheostomy, and reintubation in these patients.
It is recommended that other factors be taken into consideration
such as the severity of illness, medicine price, drug interferences,
drug side-effects, and factors causing gastric hemorrhage in
critical patients. More studies are warranted to find the safety of
these prophylactic medications in ICU patients.

Acknowledgments

The authors would like to deeply thank all the staff working
in ICUs and microbiology laboratory of Nemazee hospital for
their kind help in conducting this study.

Financial support and sponsorship

Financial support was exclusively provided by the Shiraz
University of Medical Sciences with a grant number 4227.
This article is the result of a thesis written by H. Faghihi MD
to fulfillment of the requirements for the degree of specialty
in anesthesiology.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1.

20.

Kasuya Y, Hargett JL, Lenhardt R, Heine MF, Doufas AG, Remmel KS,
et al. Ventilator-associated pneumonia in critically ill stroke patients:
Frequency, risk factors, and outcomes. J Crit Care 2011;26:273-9.
Battaglia CC, Hale K. Hospital-acquired infections in critically ill
patients with cancer. J Intensive Care Med 2019;34:523-36.

Cook D, Guyatt G, Marshall J, Leasa D, Fuller H, Hall R, et al.
A comparison of sucralfate and ranitidine for the prevention of upper
gastrointestinal bleeding in patients requiring mechanical ventilation.
Canadian critical care trials group. N Engl J Med 1998;338:791-7.
Akga O, Koltka K, Uzel S, Cakar N, Pembeci K, Sayan MA, et al.
Risk factors for early-onset, ventilator-associated pneumonia in critical
care patients: Selected multiresistant versus nonresistant bacteria.
Anesthesiology 2000;93:638-45.

Schumacher M, Allignol A, Beyersmann J, Binder N, Wolkewitz M.
Hospital-acquired infections — Appropriate statistical treatment is
urgently needed! Int J Epidemiol 2013;42:1502-8.

Lacherade JC, De Jonghe B, Guezennec P, Debbat K, Hayon J,
Monsel A, et al Intermittent subglottic secretion drainage and
ventilator-associated pneumonia: A multicenter trial. Am J Respir Crit
Care Med 2010;182:910-7.

Prescott HC, O’Brien JM. Prevention of ventilator-associated
pneumonia in adults. F1000 Med Rep 2010;2. pii: 15.

Alp E, Voss A. Ventilator associated pneumonia and infection control.
Ann Clin Microbiol Antimicrob 2006;5:7.

Monteiro-Neto V, Lima-Neto LG, Abreu AG, Monteiro CR.
Microbiology of Ventilator-Associated Pneumonia. Contemporary
Topics of Pneumonia: IntechOpen; 2017.

. Koenig SM, Truwit JD. Ventilator-associated pneumonia: Diagnosis,

treatment, and prevention. Clin Microbiol Rev 2006;19:637-57.

. Kalanuria AA, Ziai W, Mirski M. Ventilator-associated pneumonia in

the ICU. Crit Care 2014;18:208.

. Miano TA, Reichert MG, Houle TT, MacGregor DA, Kincaid EH,

Bowton DL. Nosocomial pneumonia risk and stress ulcer prophylaxis:
A comparison of pantoprazole vs. ranitidine in cardiothoracic surgery
patients. Chest 2009;136:440-7.

. Ergul AB, Cetin S, Altintop YA, Bozdemir SE, Ozcan A, Altug U, et al.

Evaluation of microorganisms causing ventilator-associated pneumonia
in a pediatric intensive care unit. Eurasian ] Med 2017;49:87-91.

. Solouki M, Mar’ashian SM, Koochak M, Nasiri A, Mokhtari M,

Amirpour A. Ventilator-associated pneumonia among ICU patients
receiving mechanical ventilation and prophylaxis of gastrointestinal
bleeding. Arch Clin Infect Dis 2009;4:177-80.

. Bonten MJ, Kollef MH, Hall JB. Risk factors for ventilator-associated

pneumonia: From epidemiology to patient management. Clin Infect Dis
2004;38:1141-9.

. Kahn JM, Doctor JN, Rubenfeld GD. Stress ulcer prophylaxis in

mechanically ventilated patients: Integrating evidence and judgment
using a decision analysis. Intensive Care Med 2006;32:1151-8.

. Bashar FR, Manuchehrian N, Mahmoudabadi M, Hajiesmaeili MR,

Torabian S. Effects of ranitidine and pantoprazole on ventilator-associated
pneumonia: A randomized double-blind clinical trial. Tanaffos
2013;12:16-21.

. Lin PC, Chang CH, Hsu PI, Tseng PL, Huang YB. The efficacy and

safety of proton pump inhibitors vs. histamine-2 receptor antagonists
for stress ulcer bleeding prophylaxis among critical care patients:
A meta-analysis. Crit Care Med 2010;38:1197-205.

. Alhazzani W, Alenezi F, Jaeschke RZ, Moayyedi P, Cook DJ. Proton

pump inhibitors versus histamine 2 receptor antagonists for stress
ulcer prophylaxis in critically ill patients: A systematic review and
meta-analysis. Crit Care Med 2013;41:693-705.

Tofil NM, Benner KW, Fuller MP, Winkler MK. Histamine 2
receptor antagonists vs. intravenous proton pump inhibitors in a
pediatric intensive care unit: A comparison of gastric pH. J Crit Care
2008;23:416-21.

.International Archives of Health Sciences | Volume 6 | Issue 4 | October-December 2019




SMIAGZIUMIPXZOBBAeOATIAEIDVIHSALLIAIPOOAEIEAHIOINI/AOAU

/\/\V'[)(:)M/(:)L{O!V\])(VOH|Sq62§|b|"|[‘>1+ET7NJO],'[LUI’\OHZ'[/\E)|Hdag}l/\]cll,lg /(C] SLIE!/LUOC)'N\/\M'S|EUJnO[//Zd11L{ wioJ} paspeojumoq

€202/¥1/90 uo

21.

22.

23.

Nikandish, ef al.: Ventilator-related pneumonia with pantoprazole or ranitidine

Deerojanawong J, Peongsujarit D, Vivatvakin B, Prapphal N. Incidence
and risk factors of upper gastrointestinal bleeding in mechanically
ventilated children. Pediatr Crit Care Med 2009;10:91-5.

Scannapieco FA, Yu J, Raghavendran K, Vacanti A, Owens SI,
Wood K, et al. A randomized trial of chlorhexidine gluconate
on oral bacterial pathogens in mechanically ventilated patients.
Crit Care 2009;13:R117.

Beaulieu M, Williamson D, Sirois C, Lachaine J. Do proton-pump
inhibitors increase the risk for nosocomial pneumonia in a medical

24.

25.

intensive care unit? J Crit Care 2008;23:513-8.

Werarak P, Kiratisin P, Thamlikitkul V. Hospital-acquired pneumonia
and ventilator-associated pneumonia in adults at Siriraj hospital:
Etiology, clinical outcomes, and impact of antimicrobial resistance.
J Med Assoc Thai 2010;93 Suppl 1:S126-38.

Yal¢insoy M, Salturk C, Takir HB, Kutlu SB, Oguz A, Aksoy E, et al.
Case fatality rate related to nosocomial and ventilator-associated
pneumonia in an ICU: A single-centre retrospective cohort study. Wien
Klin Wochenschr 2016;128:95-101.

International Archives of Health Sciences | Volume 6 | Issue 4 | October-December 2019 -




