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Stress Ulcer Prophylaxis in Children with Status Asthmaticus Receiving Systemic

Corticosteroids: A Descriptive Study Assessing Frequency of Clinically Important Bleeding

Objective: To determine the frequency of clinically important bleeding (CIB) among children
hospitalized for status asthmaticus with and without exposure to stress ulcer prophylaxis

(SUP).

Methods: We performed a single center, retrospective cohort in 217 children admitted for
asthma exacerbation aged 5-18 years from May 2015 to May 2017. Welassessed cohorts with
and without exposure to SUP to determine if differences in frequency of CIB exist. Study
outcomes included frequency of CIB, gastrointestinal complications (occult bleeding,
macroscopic bleeding, gastric perforation, and acquirgd gastritis), and SUP-related adverse
events (ventilator associated pneumonia, C. difficile calitis, necrotizing enterocolitis, and acute

thrombocytopenia).

Results: 92 (42%) children received SUP of which 82 were admitted to the pediatric intensive
care unit (PICU). There were'na,differences in asthma severity or known risk factors for CI1B

in children with and without SUP in the PICU sub-cohort. We observed no CIB or SUP-related
adverse events. Two.subjects acquired gastritis in the no-SUP cohort and one additional subject

experienced.occult-gastrointestinal bleeding with spontaneous symptom resolution.

Conclusion

Children admitted for status asthmaticus with and without SUP had no observed incidence of

CIB. In this specific population, we propose a prerequisite assessment for the presence of



known stress ulcer related gastrointestinal bleeding risk factors prior to the blanket

administration of SUP.

Keywords: pediatric intensive care unit; gastritis; gastrointestinal bleeding; steroids



Introduction

Stress-related ulceration and gastrointestinal (GI) bleeding among children hospitalized
in the pediatric intensive care unit (PICU) occurs as the result of impaired tissue perfusion, loss
of mucosal cytoprotection, and erosive, acidic gastric secretions in contact with the enteral
epithelium (1). The incidence varies by severity with endoscopic evidence noted in 75-100%,
occult bleeding in 15-50% and macroscopic bleeding in 5-25% (1-3). Though minarbleeding is
common, clinically important upper GI bleeding (CIB), defined as bleeding associated'with an
acute drop in serum hemoglobin (<7 mg/dL) or hemorrhagic shock requiring packed red blood
cell transfusion, is rare occurring in only 0.1-2.6% of PICU admissions (4-8). Known risk factors
for stress-related CIB have been identified and include mechanicalwentilation > 48 hours, PICU
length of stay (LOS) >7 days, presence of an enteric tube, pre-existing gastroesophagitis, acute
kidney injury, known coagulopathy (platelet count <'50,000 or INR > 1.5), or exposure to non-
steroidal anti-inflammatory (NSAID) agents.(2, 7, 9, 10). CIB is of particular interest to hospital-
based providers as it is directly associated with prolonged LOS and in-hospital mortality (11).

Children hospitalized with'status asthmaticus have been considered at higher risk for
stress-related ulceration and-G1'bleeding from corticosteroid exposure (12). Standard care for
status asthmaticus includes the early initiation of systemic corticosteroids to reduce
inflammatory dysregulation associated with asthma (13). Consequently, children hospitalized
with severe asthma exacerbations are frequently prescribed gastric acid suppression therapy as
stress ulcer prophylaxis (SUP) with either histamine-2 blockers (H2B) or proton pump inhibitors
(PP1) (14). There is a paucity of epidemiologic data to suggest a risk reduction for CIB from SUP
in this specific population (8, 10, 12, 15, 16). In addition, recent publications propose SUP is not

benign and may be associated with adverse events such as development of ventilator associated



pneumonia (VAP), C. difficile colitis, necrotizing enterocolitis, and acute thrombocytopenia (17-
23).

Data supporting the use of SUP for CIB prevention in children with status asthmaticus
receiving systemic corticosteroids are sparse and extrapolated from adult populations. We seek
to determine the frequency of CIB, GI complications, and SUP-related adverse events among
children hospitalized for severe asthma exacerbation with and without exposure to SUP, We
hypothesize the overall incidence of CIB is rare and no differences will exist in.coherts with and

without SUP exposure.



Materials and methods
Study design and setting

We performed a single center, retrospective cohort study from May 2015 through May
2017 including all children aged 5-18 years with the primary diagnoses of acute asthma
exacerbation and/or status asthmaticus. All research activities were conducted within a 259-bed,
university-affiliated, tertiary pediatric referral center and included admissions to the general
pediatric unit under the hospital medicine service and a 28-bed PICU under the ¢ritical care
medicine service. Research cohorts were identified by exposure to SUP during hospitalization
and initial admission disposition (PICU vs. general pediatric unit). EXclusion criteria included
children receiving preadmission H2B/PPI for preexisting gastroesophageal reflux disease,
coagulopathy, chronic liver disease, gastroesophagitis, or-chronic NSAID use. Children <5 years
of age were excluded to create a more homogeneous sample as it is difficult to retrospectively to
discriminate asthma from bronchiolitis inyoungerichildren. This study was reviewed and
approved by our local institutional review: board.
Study outcomes and definitions

The primary study outcomes were (1) frequency of CIB, defined as bleeding associated
with a reduction of serum-hemoglobin (< 7 mg/dL), concurrent acute hypotension requiring
intravenous volume resuscitation (isotonic fluid bolus > 20ml/kg), or hemorrhagic shock
requiring packed red blood cell (pRBC) transfusion, and (2) GI complications including occult
gastric bleeding (determined by positive heme-occult testing), radiographically-confirmed gastric
perforation, or symptomatic gastritis. Secondary outcomes included frequency of SUP-related
adverse events such as VAP, C. difficile colitis, necrotizing enterocolitis, or acute

thrombocytopenia (platelet count < 50,000 cells/mL). Descriptive data included demographics,



comorbidities, pediatric asthma severity scores (PASS, Figure 1), National Heart Lung and
Blood Institute (NHLBI) asthma severity classification, inpatient medication use (e.g.
terbutaline, magnesium sulfate, ketamine, aminophylline, montelukast, subcutaneous
epinephrine, and continuous inhaled albuterol), respiratory therapeutic interventions (e.g. oxygen
supplementation, non-invasive ventilation (NIV) use [e.g. bilevel positive airway pressure,
continuous positive airway pressure, or heated, humidified, high flow nasal cannula], inhaled
helium or mechanical ventilation), extracorporeal membrane oxygenation (ECMO);,,hospital
LOS, PICU LOS, and in-hospital mortality (24, 25). Primary outcomes were noted either directly
by hospital billing and physician documentation or indirectly by documented serum hemoglobin,
presence of pRBC transfusion, or the administration of medications historically applied in the
acute management of upper Gl bleeding (e.g. sucralfate,.PPI infusions, or octreotide). Additional
data collected included discontinuation timing of SUP:therapy, if discontinuation coincided with
initiation of enteral nutrition (within 6 hours) or transfer from the PICU to the general pediatric
unit, if SUP was prescribed at hospital discharge concurrently with enteral corticosteroids, and
individual charges for hospital SUP derived from our internal billing database (charges for drugs
only, not fees associated with'their administration).
Description of institutienal asthma-practice

Children admitted for acute asthma exacerbation in our center follow a status asthmaticus
clinical pathway. Interventions requiring higher level monitoring such as NIV, continuous
albuterol nebulization, vasoactive agents, inhaled helium, or mechanical ventilation are done so
in the PICU with collaborative pediatric pulmonology consultation. Inpatient level of care is
determined by our emergency department (ED) providers in collaboration with intensive care

and hospitalist subspecialties. Transfer to a lower level of care is encouraged once nebulized



albuterol treatments are reduced to every 2 hours and no other PICU-level interventions are
anticipated. Stress ulcer prophylaxis included H2Bs such as enteral ranitidine (1-2mg/kg/dose
every 12 hours with a maximum of 150mg per dose) or intravenous famotidine (0.5mg/kg per
dose every 12 hours with a maximum of 20mg per dose). Corticosteroids included 1-2mg/kg/day
of enteral prednisolone / prednisone or 2-4mg/kg/day of intravenous methylprednisolone.
Data collection

Subjects were identified by our local Health Informatics department that,queried our
database warehouse for billing and patient information for the primary admission diagnoses and
presence of at least two PASS values documented during hospitalization=Discrete and explicit
data fields were electronically compiled from an internal data warehouse and the Virtual PICU
Systems®© databases (Virtual PICU Systems, LLC, Los Angeles, CA). Any remaining data
deficits were extracted by research team members through-manual chart review.
Statistical plan

Descriptive data are reported as preportions, means + standard deviation, or medians
(IQR, interquartile range) depending on data type and variance. Data distributions were assessed
using the Shapiro-Wilk test. Subsequent comparative statistics included Fisher’s exact, student’s
t, Wilcoxon rank-sumgand paired testing where appropriate. Type | error was set at 0.05 and all
comparative tests were two-sided. All analyses were completed using Stata© v15.1 software

(Stata, College Station, TX).



Results
Sampling and general characteristics

During the study period, 217 children met study inclusion and exclusion criteria (Figure
2). Of those 42% (n = 92) received SUP during admission. Children who received SUP were
given a H2B and no child in our sample received a PPI. Of the 217, 43% (n = 94) were admitted
to the PICU. General sample and PICU subcohort descriptive characteristics can be found in
Table 1. Our study sample had a mean age of 8.5 + 3.4 years, mean weight of 35.7'+ 19.3
kilograms, body mass index of 19 + 5.2, male:female ratio of 1.5:1, median‘admission PASS
score of 8 (IQR: 5-10), and majority (59%) with a NHLBI severity classification of intermittent
or mild-persistent asthma. Children who received SUP had a higher frequency of admission to
the PICU (89% vs. 10%, P < 0.01), lower rate of intermittentasthma NHLBI classification (23%
vs. 40%, P < 0.01), and greater admission median PASS values (10 [IQR:6-10] vs 6 [IQR:4-8], P
<0.01).
Primary and secondary study outcomes

In our sample, we observed no'CIB or gastric perforation. Two children (0.9%) had
acquired gastritis by clinical examination of which one (0.5%) was found to have occult Gl
bleeding. Neither of these subjects received SUP during hospitalization or required treatment
interventions for/gastritis other than monitoring. Spontaneous resolution of symptoms occurred
in both patients'prior to hospital discharge without administration of H2B or PPI. Regarding
secondary outcomes, we observed no incidence of VAP, C. difficile colitis, necrotizing
enterocolitis, or acute thrombocytopenia. General study outcomes and other known risk factors
for CIB for the entire sample and PICU subcohort can be found in Table 2. In the PICU cohort,

no differences were noted in length of stay, applied respiratory therapies, medication



administration, or known risk factors for CIB for those patients receiving or not receiving SUP.
We observed no in-hospital mortality or use of ECMO for severe asthma exacerbation.
Additional SUP data

Sixty-four (70%) children had SUP discontinued during hospitalization of which 74%
occurred upon the initiation of enteral nutrition. The remaining 26% had SUP discontinued at the
time of hospital discharge. Upon discharge medication reconciliation, 178 children (82%)
received a prescription for extended corticosteroid treatment as an outpatient. Interesting, only 21
of those 178 (12%) also received a prescription for concurrent outpatient SUP. Total SUP

charges amounted to a median of $1 029 (IQR: $564-$1 701) per admission.



Discussion

In this retrospective, descriptive cohort study of 217 children admitted for acute asthma
exacerbation receiving systemic corticosteroids, we observed no frequency of CIB. These data
representing two years of asthma admissions in our institution and highlight the rare incidence of
CIB for this population. We noted only minor GI complications regardless of exposure to SUP,
nil per os status, or asthma severity. A majority of the 92 children who received SUP.were
admitted to the PICU (89%) without an alternative indication for SUP (e.g. preexisting
coagulopathy, nasoenteric tube placement, or prolonged mechanical ventilation) suggesting a
significant disparity among practice patterns between critical care and*hospitalist providers in our
institution. The use of H2B in our sample were uncomplicated witheut incidence of drug related
adverse events. There are no published guidelines for pediatric patients with status asthmaticus
recommending the use of SUP secondary to exposure frem corticosteroids and this report is the

first to specifically assess SUP utility, CIB:and GI'complications in this population.

The premise for SUP in children'with status asthmaticus is based on concerns that
systemic corticosteroid exposure,in eombination with asthma-related hypoxemia, severe
acidosis, low gastric pH, and impaired mucosal cytoprotection, leads to gastric epithelial injury
and ulceration. If ulceration were to occur adjacent to blood vessels, potential gastric hemorrhage
could ensue:*Narum.et al (12) performed a systematic review and meta-analysis of the risk of
upper Gl bleeding from corticosteroid exposure including over 33,000 adults with overall
incidence of acute Gl bleeding noted in 2.9 % for those on corticosteroids and 2% for placebo.
While their meta-analyses yielded an odds ratio (OR) of 1.43 (95% CI: 1.22-1.66) for bleeding
events in all patients, subanalyses by indication for corticosteroid use including pulmonary

disease showed no association (OR 1.7 [95% C1:0.55-5.22]) and documented “gastroprotective



drugs” were not found to reduce gastric bleeding (OR 1.29 [0.62-2.69]). In a systematic review
of SUP use in the PICU setting, Reveiz and colleagues (10) noted the presence of any antacid
therapy or sucralfate were not associated with death, endoscopic evidence of gastric ulceration,
or incidence of upper Gl bleeding. In a randomized, clinical trial of PPI versus placebo by
Alhazzani and colleagues (25) the frequency of upper Gl bleeding was no greater in those
receiving SUP and there was a trend towards increased VAP and C. difficile infection<in the PPI
cohort. A multi-network analysis also by Alhazzani (17) supported a potential association
between SUP with PPIs and VAP. In a recent multicenter, randomized controlled trial by Krag et
al (26), no differences were noted in CIB in adult ICU patients with and.without exposure to
pantoprazole. In sum, the scarcity of pediatric data, mounting data from adult trials suggesting
the lack of SUP efficacy, and our study results emphasizeshow.pediatric providers must weigh
the risk and benefit of potentially unnecessary exposure to=SUP without an existing concurrent,

established indication.

In other disorders where systemig corticosteroids are indicated, there exists variability in
SUP prescribing. For example, children‘admitted for status asthmaticus are typically placed on
either 1-2mg/kg/day of enteral prednisolone / prednisone or 2-4mg/kg/day of intravenous
methylprednisolone (13, 27)"Yet, in the treatment of acute rheumatologic flairs, autoimmune
disease, or acute infantile spasms the doses of pulse steroids such as methylprednisolone reach as
high as 1 gram/day, 4-20 times a typical dose for status asthmaticus (28-30). Pulse steroid doses
are routinely administered without recommendation for SUP or an elevated incidence of acute Gl
complications. One of the most striking examples of discrepant recommendations for SUP exist
in the management of pediatric inflammatory bowel diseases, such as Crohn’s disease or

ulcerative colitis. The hallmark symptom of these disorders is development of Gl ulceration



typically treated with a combination of immunomodulators including pulse corticosteroids (31,
32). Yet, there are no recommendations for routine concurrent SUP in chronically corticosteroid

exposed children with severe and acute Gl ulcerative disease.

The provision of enteral nutrition alone may be as effective as pharmacologic SUP.
Huang et al (33) noted in a meta-analysis that among patients receiving enteral nutrition, the
addition of SUP did not reduce CIB and was associated with hospital-acquired pneumonia (RR
1.53 (95%Cl: 1.04-2.27). These findings were consistent with contemporaneous publications
supporting the concept of enteral nutrition as SUP to prevent CIB (34). In our manuscript, we
noted 51% of children had SUP discontinued upon initiation of enteral'nutrition and an
additional 17% were discontinued at hospital discharge. It isanelearif hospitalist providers
elected simply to not continue SUP after initiation of enteral nutrition or if they believed enteral
nutrition acted as non-pharmacologic SUP, improved Gl perfusion, and enhanced cytoprotective

mechanisms.

One would expect if a clinician was concerned enough to prevent CIB with SUP, they
would order tests to assess for knewnurisk factors for GI bleeding such as thrombocytopenia or
coagulopathy. Yet, only 47% of our sample had a complete blood count drawn of which the
mean platelet count was 292,000 * 85,000 cells/mL. Four subjects (1.8%) had clotting times
ordered. Cansidering-other risks for CIB, only 3% (7/217) were intubated and all but two for less
than 48 hours. The PICU LOS was less than 7 days in 99% (91/92 subjects). Other risk factors
include poor perfusion and oxygenation to the Gl tract. Nearly 40% of patients in our study
required oxygen supplementation with either a simple mask or regular nasal cannula and one

subject was on an epinephrine infusion that may infer impaired gut perfusion. In sum, 4/217



(1.8%) children had clear alternative indications for SUP beyond corticosteroid exposure for

their asthma exacerbation.

From an economic perspective, charges associated with SUP amounted to a median of
just over $1 000 dollars per admission. Collectively these charges totaled $150 509. While these
fees may pale in comparison to total hospitalization charges, there are an estimated 200 000
admissions for pediatric status asthmaticus annually in the United States (35-37). Although,cost
to charge ratios vary by institution and region, the fiscal impact of potentially unnecessary SUP

on a national level is likely not insignificant.

Limitations

Given the low frequency of gastritis and CIB, this study is‘underpowered to assess
predictive factors and limited to descriptive analyses."/As'there is a paucity of data in pediatrics
and specifically asthma, the completion of a systematic review and metanalysis are not currently
achievable. The retrospective nature of this study limits our ability to determine causality, the
exact indication for SUP, and definitive identification of study outcomes. Most children in our
sample receiving SUP were admitted to the PICU, had a longer LOS, and greater asthma
severity. Compared to_the group of PICU patients who did not receive SUP, we did not detect
any major differences.'However, one could conclude that the reason we did not observe any
sizable frequeney.of CIB, Gl complications, or SUP-related adverse events was the provision of
SUP itself. To create a more homogeneous sample of children receiving SUP only for
corticosteroid exposure, we excluded children already prescribed a H2B/PPI or with an
alternative indication for SUP. Yet, these exclusions unlikely confound our study observations.
A multicenter randomized trial or large database query is needed to empower national guideline

development and institutional protocol changes. While we sought to assess rate of CIB, we did



not perform screening upper endoscopy or heme-occult stool testing on all subjects as the
procedural and anesthetic risk is too great. It may be that occult ulceration was underreported due
to the retrospective nature of this study. Asthma and SUP practice may vary across and within
institutions thus limiting the generalizability of these data. However, our data likely represents

similar experiences of tertiary pediatric referral centers.

Conclusions

We present a comparative study specifically addressing the incidencewf CIB to,assess the
utility of SUP in children hospitalized with status asthmaticus receiving.systemic corticosteroids.
SUP was commonly administered in our institution (92/217, 42%) and disparately within the
PICU sub-cohort (82/92, 89%). We observed no incidence of CIB, only minimal frequency of
gastritis (1%), and no SUP-related adverse events. Providers discontinued SUP in nearly 70% or
cases, typically after initiation of enteral nutrition."Qur findings suggest the blanket prescription
of SUP for children with asthma exacerbation,receiving systemic corticosteroids demands further
review. At this time, more judicious approach should include a targeted assessment of known
stress ulcer and CIB risk factors suchwas preexisting coagulopathy, prolonged intubation, and

compromised hemodynamics /_perfusion before administering SUP.
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Table 1. General study sample and pediatric intensive care unit subcohort descriptive

characteristics.

Entire Study Sample (n = 217)

PICU Subcohort (n = 94)

Characteristics SUP + SUP - P SUP + SUP - p
(n=92) (n=125) (n=82) (n=12)
Age, years = SD 8.8+3.8 8.3+3.2 034 | 84+36 | 85+36 | 0.97
Weight, kilograms + SD 38.8+221 |334+16.8 | 0.04 | 29.2+58 | 31.2+7.2 | >0.99
Gender ratio, male:female 1.4:1 1.5:1 0.89 1.4:1 0.7:1 >0.99
NHLBI category, n (%)
Intermittent 21 (23%) 50 (40%) | <0.01 | 18 (22%) | 4(33%) | 0.47
Persistent, mild 26 (28%) 30 (24%) | 0.53 | 26 (32%) | 21(17%) 0.5
Persistent, moderate 38 (41%) 39 (31%) | 0.15 | 32(39%) .| '5(42%) | >0.99
Persistent, severe 7 (8%) 6 (5%) 0.4 6 (7%) 1(8%) >0.99
Admit PASS, median (IQR) 10 (6-10) 6 (4-8) <0.01 | 10(8-k2) 11(8-12) | 0.8
Comorbid pneumonia, n (%) | 16 (17%) 8 (6%) 0.02 | 15 (18%) 0 (0%) 0.2
Comorbid obesity, n (%) 14 (15%) 10 (8%) 0.13 | 42(15%) | 2 (17%) | >0.99

IQR = interquartile range; NHLBI = National Heart Lung and Blood Institute; PASS = pediatric

asthma severity score; PICU = pediatric intensive care unit; SD'= standard deviation; SUP =

stress ulcer prophylaxis




Table 2. General study outcomes and known risk factors for CIB for the entire study sample and
pediatric intensive care unit sub-cohort.

Entire Study Sample (n = 217) PICU Subcohort (n = 94)
Characteristics SUP + SUP - p SUP + SUP - p
(n=92) (n=125) (n=82) (n=12)
Length of stay, day (IQR)

Hospital 2.1(15-3.1) | 1.1(0.8-1.7) | <0.01 | 2.2(1.6-3.2) | 1.0(1.4-2.4) | 0.21
PICU - - - 1(0.7-1.9) | 1(0.7-1.3) | 0.39
Mortality, n (%) 0 (0%) 0 (0%) >0.99 0 (0%) 0 (0%) >0.99

Medication use, n (%)
Ipratropium 85 (92%) 114 (91%) | 0.81 76 (93%) 114(92%) | >0.99
Magnesium sulfate 74 (80%) 41 (33%) | <0.01 | 69 (84%) 8 (67%) 0.22
Subcutaneous epinephrine 8 (9%) 1 (1%) <0.01 8 (10%) 0 (0%) 0.59
Montelukast 20 (22%) 28 (22%) | >0.99 | 19.(23%) 2 (17%) >0.99
Continuous albuterol - -- - 77.(94%) 9 (75%) 0.06
Terbutaline -- -- - 10.(11%) 9 (0%) 0.59
Aminophylline - -- - 0/(0%) 0 (0%) >0.99
Ketamine -- -- - 5 (5%) 0 (0%) >0.99

Respiratory therapies, n (%)
Regular nasal cannula 42 (46%) 46 (39%) 0.21 40 (49%) 8 (67%) 0.36
Simple face-mask 61 (66%) 25 (20%) $,.<0.01 | 59 (72%) 7 (58%) 0.33
Inhaled helium - == -- 4 (5%) 0 (0%) >0.99
Non-invasive ventilation - -= - 15 (18%) 2 (17%) >0.99
Mechanical ventilation -- -- - 7 (9%) 0 (0%) 0.58
ECMO -- - -- 0 (0%) 0 (0%) >0.99

Known CIB risk factors
Platelet count, mean + SD 287+ 81 299+90 | >0.99 | 28782 316 £139 | 0.48

<50,000 cells/mL, n (%) 0 (0%) 0 (0%) >0.99 0 (0%) 0 (0%) >0.99

INR < 1.5, n (%) 0(0%) 0 (0%) >0.99 0 (0%) 0 (0%) >0.99
Nasoenteric tube, n (%) 8 (9%) 0 (0%) <0.01 8 (0%) 0 (0%) 0.59
LOS > 7 days, n (%) 4 (2%) 0 (0%) >0.99 4 (5%) 0 (0%) >0.99
Intubation > 48hr, n (%) -- -- -- 2 (2%) 0 (0%) >0.99

CIB = clinically important upper gastrointestinal bleeding; ECMO = extracorporeal membrane
oxygenation; INR = international normalized ratio; IQR = interquartile range; LOS = length of
stay; PICU.= pediatric intensive care unit; SD = standard deviation; SUP = stress ulcer

prophylaxis




Figure Legends

Score 0 1 2 3
Respiratory rate
2 -3 years of age =16 27-34 35-39 =40
4 - 5 years of age =24 25-30 31-35 =36
6 - 12 years of age =20 21-26 27-30 =31
> 12 years of age =18 19-123 24-27 =28
Oxygen requirement = 98% cm 95-97% on room air 90 —94% on room air < 90% on room air
room air or on supplemental 02
. Nommal Minimal end- Notable expiratory Inspiratory + expiratory
Auscultation . . : . . .
aeration expiratory wheezing wheezing wheezing, or diminished breaths
Retractions None 1 site 2 sites = 3 sites
Dyspnea None Speaks in sentences, Partial sentences, Singlewords,

coos and babbles

short cry

short phrases, grunting

Figure 1. Pediatric Asthma Severity Score adapted from Gorelick et al (24):




n=272

Children with status asthmaticus
admitted from May 2015- May 2017

n=>55
Excluded from study

n=217
Study sample

n=30

GERD and/or chronic [
antacid therapy

n=11 n =92

Coagulopathy Recieved SUP

n=14 n=125

Chronic lung disease Did not receive SUP

Figure 2. Study sampling description.



