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Introduction: Serotonin reuptake inhibitors (SRIs) are one of the most commonly prescribed
classes of medications with a relatively safe side-effect profile. However, SRIs are being increas-
ingly reported to be associated with bleeding complications in patients undergoing invasive
procedures resulting from inhibition of serotonin reuptake by platelets and impaired platelet
aggregation. The aim of our study was to determine whether there is an increased risk of post-
percutaneous endoscopic gastrostomy (PEG) bleeding in patients exposed to SRIs after control-
ling for other mediations known to increase the risk of bleeding and major comorbidities.
Methods: This was a single-center cohort study that included who underwent PEG tube
placement by standard pull-guidewire technique from July 2006 to June 2014. Patients were
categorized into groups based on the medications (SRIs, aspirin, non-steroidal anti-inflammatory
drugs, and anticoagulants) administered during the index hospitalization. The incidence of post-
PEG bleeding was noted in two distinct post-procedure periods: within 48 hours, and between
48 hours and 14 days.

Results: A total of 637 PEG tube placements were done on 570 patients during the study
period. There were 107 patients (18.8%) with major bleeding within 48 hours of PEG and
79 patients (13.9%) with major bleeding between 48 hours and 14 days. There was no sig-
nificant increase in the post-PEG bleeding in patients taking a combination of an SRI along
with aspirin or non-steroidal anti-inflammatory drugs. Patients on subcutaneous heparin for
prophylaxis against thromboembolic events were more likely to have oozing at the PEG site
requiring blood transfusion.

Conclusion: We did not notice an increase in post-PEG bleeding in patients on SRIs. However,
in view of the limitation that our study is retrospective and that there are no known significant
side effects of withdrawal of SRIs for a short duration, withholding SRIs could be a safe clinical
option in patients undergoing PEG tube placement.

Keywords: PEG bleeding, gastrostomy bleeding, PEG, gastrostomy, SSRI bleeding, SRI
bleeding

Introduction

Serotonin reuptake inhibitors (SRIs) are one of the most commonly prescribed classes
of medications. The relatively safe side-effect profile and their versatility in therapeutic
effect for a multitude of psychiatric disorders such as depression, anxiety disorders,
panic disorders, premature ejaculation, eating disorders, obsessive—compulsive
disorder, and even chronic pain have made them a first choice agent for many clini-
cians. However, with exponentially widened usage within the last decade,' deleteri-
ous effects of SRIs are being increasingly reported, particularly in special situations
such as surgery and unintentional trauma. SRIs have been associated with bleeding
complications that manifest with impaired platelet aggregation,? prolonged bleeding
time,* and spontaneous mucosal bleeds. Even though the exact pathophysiology of
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SRI-induced platelet dysfunction has not been elucidated,
the most widely accepted theory is that they inhibit serotonin
reuptake by platelets.** Platelets depend on absorption of
serotonin from blood stream for their serotonin stores, as they
lack intrinsic apparatus for its denovo synthesis. Serotonin
is known to be important in the formation of platelet plug
along with other co-factors such as adenosine diphosphate
and prothrombin. SRIs thereby reduce platelet aggregation
secondary to depletion of platelets’ serotonin stores.* It is
therefore imperative that clinicians attempting invasive
procedures on patients taking SRIs be aware of possible risk
of bleeding diathesis. This should of concern for the physician
placing a percutaneous endoscopic gastrostomy (PEG) tube.
Gastrointestinal bleeding is a rare complication of PEG tube
placement, the risk of which is increased with concomitant
administration of antiplatelet agents such as aspirin and
clopidogrel.® As per consensus, aspirin need not be stopped
in patients at a higher risk for thromboembolic events,” while
undergoing PEG tube placement. There is also evidence that
the use of SRIs increases the risk of bleeding following PEG
placement.® While no recommendations exist about stopping
SRIs in patients undergoing PEG placement, it is has been
suggested that stopping SRIs 24 hours before the procedure
might be associated with less complications.

The aim of our study was to determine whether there is an
increased risk of post-procedural bleeding in patients exposed
to SRIs, aspirin, clopidogrel, therapeutic anti-coagulation,
non-steroidal anti-inflammatory drugs (NSAIDs), and hepa-
rin for thromboembolic prophylaxis, before the procedure.

We also examined whether comorbidities such as cir-
rhosis, major cardiovascular disease, chronic kidney disease,
cerebrovascular disease, HIV, and malignancy increased the
risk of bleeding after PEG tube placement.

Methods

Study population and data sources

We conducted a retrospective, single-center cohort study that
included patients at Bronx Lebanon Hospital Center who
underwent PEG tube placement by standard pull-guidewire
technique from July 2006 to June 2014. The institutional
review board at Bronx Lebanon Hospital approved this
study. Patients included in the study were identified using
an electronic reporting system at the division of Gastroen-
terology. The electronic medical records for these patients
were reviewed for admitting history, physical examination
findings, progress notes, discharge summaries, medication
logs, laboratory values, endoscopy reports, operative notes,
and transfusion records.

Inclusion and exclusion criteria

We included all adult patients who underwent endoscopic
placement of gastrostomy tube by gastroenterologists at our
hospital between July 2006 and June 2014. All the procedures
involved the placement of a 20F (20 French) gastrostomy
tube. Among patients who underwent multiple procedures,
only the first PEG procedure was taken into account for the
study. All the PEG procedures were performed by an expe-
rienced gastroenterology attending while being assisted by
a fellow. All patients were under monitored anesthesia care
with sedation being achieved with a combination of Propofol
and Midazolam.

Patient data observed

We obtained data on the following patient characteristics
assessed at hospital discharge: age, sex, race comorbid
conditions (cirrhosis, HIV, hypertension, cerebrovascular
disease, cardiovascular disease, and malignancy) and indi-
cations for PEG tube placement. Medications administered
at the time of undergoing PEG tube placement including
SRIs, antiplatelet agents, NSAIDs, and anticoagulants
were noted. Laboratory values (hemoglobin, platelets,
creatinine, albumin, and international normalized ratio
[INR]) at the time of the procedure were retrieved. Most of
the patient had a repeat complete blood count done within
48 hours of the procedure. All the patients were followed
by a gastroenterology fellow within 24 hours of the proce-
dure. The post-procedure notes were reviewed for the PEG
site bleeding and management of the same. The records of
blood transfusion in the electronic medical records, where
applicable, were also retrieved.

Definitions used in the study

Definition of index medications

1. SRIs (serotonin reuptake inhibitors).

a. Selective serotonin reuptake inhibitors included
citalopram, escitalopram, fluoxetine, fluvoxamine,
paroxetine, and sertraline.

b. Selective serotonin and norepinephrine reuptake
inhibitors included venlafaxine and duloxetine
hydrochloride.

2. Prophylactic anticoagulants included prophylactic sub-
cutaneous (SQ) heparin.

3. Therapeutic anticoagulants included therapeutic dose
of intravenous heparin or low molecular weight and
warfarin.

4. NSAIDs included non-salicylate, non-COX-2 selective
NSAIDs such as ibuprofen and naproxen.
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5. Aspirin (any dose) and clopidogrel used for primary or
secondary prophylaxis.

Patients were categorized into groups based on the
medications (SRIs, aspirin, NSAIDs, and anticoagulants in
therapeutic or prophylactic dose) administered during the
index hospitalization.

Definition of exposure to the index medication

Exposure was considered as positive if the index drug
(aspirin, NSAIDs, SRIs, and SQ heparin) was dispensed to
the patient within 48 hours before or 48 hours after PEG tube
placement. The patients who were on the therapeutic antico-
agulation were bridged appropriately during the procedure.

Definition of outcome

Post-PEG tube placement bleeding was defined by one of

the following:

1. Overt upper gastrointestinal bleed including hematemesis
or melena, with or without a need for transfusion.

2. Decrease in hemoglobin level of =2 g/dL compared with
value just before the PEG tube placement.

3. Local PEG site bleeding or oozing that required blood
transfusion.

Interval considered for measuring the outcome

The study outcomes were noted in two groups based on the
duration of the post-PEG bleeding episode.

1. Post-PEG bleeding “within 48 hours”.

2. Post-PEG bleeding “between 48 hours and 14 days”.

Statistical analysis

Categorical and continuous demographics and clinical char-
acteristics (SRIs, aspirin, clopidogrel, NSAIDs, and antico-
agulation use before PEG, platelet counts, and hemoglobin
concentration) were individually compared between patients
who had a major bleed as per definition and those who did
not bleed after PEG placement by using the Student’s #-test
and j” test. Potential confounders such as liver cirrhosis were
adjusted before comparing the bleeders and non-bleeders.
All reported P-values were two-sided and a P-value of 0.05
was considered as significant. All statistical analyses were
performed by using SPSS version 19.

Results

Baseline demographics

A total of 637 PEG tube placements were done on 570
patients during the study period. The study population had
a mean age of 68.8 (£15.57) years (range 21-104 years).

It consisted of 47.7% (n=272) of males and 52.3% (n=298)
of females.

The study population included African Americans
(n=275, 48.2%), Hispanics (n=151, 26.5%), Caucasians
(n=32, 5.8%), and others (n=112, 19.5%). The indications of
PEG included dementia with failure to thrive (n=201, 35.3%),
dysphagia (n=115,20.2%), cerebrovascular accident (n=169,
26.7%), malignancy, and others (n=85, 14%)).

Demographic variables distribution and
post-PEG tube bleeding

There were total of 107 patients (18.8%) with evidence
of bleeding that met the criteria of major bleeding within
48 hours after PEG tube placement. Of these, 70 patients
(12.3%) had a drop in the hemoglobin by at least 2 g/dL and
33 patients (5.8%) required blood transfusion after oozing
was noted at the PEG site, while 9 patients (1.6%) manifested
upper gastrointestinal bleeding in the form of hematemesis or
melena. There were 79 patients (13.9%) with major bleeding
between 48 hours and 14 days. Of these, 69 patients (12.1%)
had a drop in the hemoglobin by at least 2 g/dL, 13 patients
(2.3%) required blood transfusion after oozing was noted at
the PEG site, and 2 patients (0.4%) had overt gastrointestinal
bleeding. The incidence of major gastrointestinal bleeding
has been tabulated in Table 1.

The distribution of baseline demographic variables
between the two groups of patients (those who bled within
48 hours of PEG placement and those who bled between
48 hours and 14 days after PEG tube placement) is shown in
Table 2. The patients with liver cirrhosis were more likely to
bleed in both these groups. Those who had bleeding within
48 hours of PEG placement were more likely to be older and
had a higher baseline hemoglobin level as compared with
those who did not have bleeding within 48 hours.

Index medications and post-PEG tube

bleeding

A total of 67 (11.8%) PEG tubes were placed in patients while
on SRIs, 221 (38.8%) PEG tubes were placed in patients
while on aspirin, and 16 (2.8%) PEG tubes were placed in
patients while on clopidogrel. Clopidogrel was stopped for
duration of more than 5 days in 15 patients and restarted after
48 hours of PEG placement. There were total of 28 patients
(5%) who were on therapeutic anticoagulation of whom 23
were on intravenous heparin while 5 patients were on low
molecular weight heparin (LMWH). Therapeutic antico-
agulants were held for 6-12 hours before the procedure and
initiated within 12—24 hours after the procedure. There were
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Table | Incidence of major gastrointestinal bleeding post-PEG tube placement

Type of bleeding event

Duration: PEG insertion to bleeding event

Less than 48 hours

Between 48 hours and 14 days

Patients with post-PEG bleed 107 (18.8%) 79 (13.9%)
Decrease in hemoglobin of more than 2 g/dL 70 (12.3%) 69 (12.1%)
PEG site oozing requiring blood transfusion 33 (5.8%) 13 (2.3%)
Hematemesis/melena 9 (1.6%) 2 (0.4%)

Abbreviation: PEG, percutaneous endoscopic gastrostomy.

294 (44%) patients on the prophylactic anticoagulation with
SQ heparin at the time of PEG tube placement. Twenty-six
patients (4.6%) were on NSAIDs. There was no significant
increase in the post-PEG tube bleeding in patients taking a
combination of an SRI along with aspirin or NSAIDs. The
correlation of the index medication with post-PEG tube
bleeding was analyzed after controlling for potential co-
founders like liver cirrhosis. Bleeding rates with different
index medications are shown in Table 3.

The distribution of presentations for gastrointestinal
bleeding was analyzed in patients who were on SRIs. There
was no statistical difference in these presentations in the
two study groups, except for the decrease in hemoglobin
by =2 g/dL. On reviewing the presentations for therapeutic
intravenous heparin, LMWH, and prophylactic SQ heparin,
it was noted that those on SQ heparin for prophylaxis against
thromboembolic events were more likely to have oozing at
the PEG site requiring blood transfusion. The incidences of

bleeding with different types of anticoagulation and SRIs
have been tabulated in Table 4.

Patients on SRIs were found not to have a significantly
increased risk of bleeding on multivariate analysis, after con-
trolling for confounding factors like the use of unfractioned
heparin in thrombophylactic dose, platelet count, INR, and
liver cirrhosis (Table 5).

Discussion

As per American Society for Gastrointestinal Endoscopy
classification, PEG tube placement is considered as a high-
risk procedure with up to 2.5% risk of bleeding.”!® The
definition of the post-PEG bleeding varies among different
studies. In our study, we noticed relatively higher rate of post-
PEG bleeding with the drop in the hemoglobin of =2 g/dL
accounting for the majority of it. The parental hydration, cen-
tral venous access, and longer lengths of stay with repeated
phlebotomies can have also contributed to interval decrease

Table 2 Distribution of baseline demographic characteristics, medical comorbidities, and laboratory parameters in the two

study groups

Baseline patient Bleeding interval

characteristics

<48 hours after PEG (107) P-value Between 48 hours and P-value
14 days (79)

Demographic No bleeding Bleeding No bleeding Bleeding
Age (+SD) 6816 72£16 0.04 69tl16 69+16 0.9
Sex 0.54 0.59
Male (%) 218 (38.2%) 54 (9.5%) 242 (42.5%) 30 (5.3%)
Female (%) 244 (42.8%) 53 (9.3%) 248 (43.5%) 49 (8.6%)
Comorbidity
CVA (%) 134 (23.5%) 340 (59.6%) 0.58 146 (25.6%) 22 (3.9%) 0.71
DM (%) 155 (27.2%) 33 (5.8%) 0.3 159 (27.9%) 29 (5.1%) 0.54
CAD (%) 37 (6.5%) 6 (1.1%) 0.39 39 (6.8%) 4 (0.7%) 0.36
Cirrhosis (%) 3 (0.5%) 3 (0.5%) 0.04 3 (0.5%) 3 (0.5%) 0.01
ESRD (%) 9 (1.6%) 5 (0.9%) 0.1 10 (1.8%) 4 (0.7%) 0.1
Laboratory parameter
Hemoglobin (+ SD) 10.5+2.6 11.04+2.6 0.005 10.8+2.6 10.7£2.5 0.57
Platelet count (+ SD) 277+135 281116 0.57 280+131 272+135 0.78
Albumin (£ SD) 2.87+1.05 2.87+0.7 0.96 2.87+| 2.91+0.98 0.7
INR (+SD) 1.1£0.31 1.13+0.29 0.4 1.11+0.29 1.1+0.37 0.84

Abbreviations: CAD, coronary artery disease; CVA, cerebrovascular accident; DM, diabetes mellitus; ESRD, end-stage renal disease; INR, international normalized ratio;

PEG, percutaneous endoscopic gastrostomy; SD, standard deviation.
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Table 3 Incidence of bleeding post-PEG tube placement with concomitant use of different index medications

Index medication Bleeding interval

<48 hours after PEG P-value Between 48 hours and 14 days P-value
SRIs 52 (9.1%) 14 (2.5%) 0.595 56 (9.8%) 10 (1.8%) 0.751

No bleeding Bleeding No bleeding Bleeding
SSRIs 0.177 0.805
Citalopram 6 (1.1%) I (0.2%) 7 (1.2%) 0 (0%)
Escitalopram 9 (1.6%) 4 (0.7%) I (1.9%) 2 (0.4%)
Fluoxetine 10 (1.8%) 3 (0.5%) 10 (1.8%) 3 (0.5%)
Fluvoxamine
Paroxetine
Sertraline 26 (4.6%) 5 (0.9%) 28 (4.9%) 3 (0.5%)
SNRIs 0.67 0.72
Duloxetine 0 (0%) I (0.2%) 1 (0.2%) 0 (0%)
Venlafaxine 2 (0.4%) I (0.2%) 2 (0.4%) | (0.2%)
Antithrombotic
Aspirin 175 (30.7%) 45 (7.9%) 0.42 187 (32.8%) 33 (5.8%) 0.54
Aspirin dose 0.802

Aspirin (81 mg) 158 (27.7%) 40 (7%)
Aspirin (325 mg) 17 (3%) 5 (0.9%)

Plavix 10 (1.8%) 6 (1.1%) 0.052 14 (2.5%) 2 (0.4%) 0.087
Therapeutic anti-coagulation
Heparin 14 (2.5%) 9 (1.6%) 0.011 19 (3.3%) 4 (0.7%) 0.619
LMWH 4 (0.7%) I (0.2%) 0.945 3 (0.5%) 2 (0.4%) 0.09
Coumadin 10 (1.8%) 5 (0.9%) 0.144 I (1.9%) 4 (0.7%) 0.147
Prophylactic anti-coagulation
Heparin 248 (43.5%) 35 (6.1%) 0.011 204 (35.8%) 45 (7.9%) 0.011
Others
NSAIDs 22 (3.9%) 4 (0.7%) 0.645 21 (3.7%) 5 (0.9%) 0.422
Synergistic effect with SRIs
SRI + aspirin 24 (4.2%) 5 (0.9%) 0.825 25 (4.4%) 4 (0.7%) 0.988
SRI + NSAIDs 5 (0.9%) I (0.2%) 0.893 4 (0.7%) 2 (0.4%) 0.166

Abbreviations: LMWH, low molecular weight heparin; NSAIDs, non-steroidal anti-inflammatory drugs; PEG, percutaneous endoscopic gastrostomy; SD, standard deviation;
SNRIs, selective serotonin and norepinephrine reuptake inhibitors; SRIs, serotonin reuptake inhibitors; SSRIs, selective serotonin reuptake inhibitors.

in the hemoglobin of =2 g/dL." In our study, most of the
PEG tube placements were done on patients while hospital-
ized. They were more likely to receive excess of intravenous
fluids to compensate for the loss of enteral feeding.
Antiplatelet agents like aspirin pose increase the risk
for post-surgical bleeding.!> However, in the absence of an

underlying bleeding disorder, aspirin has not been shown
to increase the risk of bleeding after PEG tube placement
and hence can be continued.®" In our study, aspirin was not
linked with increased risk of bleeding. The aspirin doses of
81 mg and 325 mg did not have any statistically significant
difference in terms of post-PEG bleeding. The bleeding

Table 4 Incidence of presentations of gastrointestinal bleeding post-PEG tube placement in the presence of different index medications

Type of bleeding event

Medication during the index PEG

SRIs Heparin LMWH Heparin SQ
Difference in hemoglobin
<48 hours 8 (1.4%) 2 (0.4%) 1 (0.2%) 44 (7.7%)
48 hours to 14 days 3% (0.5%) 5 (0.9%) 2 (0.4%) 36 (6.3%)
PEG site oozing requiring blood transfusion
<48 hours 4 (0.7%) 6% (1.1%) 0 (0%) 23 (4%)
48 hours to 14 days 1 (0.2%) 5% (0.9%) I (0.2%) 10 (1.8%)
Hematemesis or melena
<48 hours 2 (0.4%) 3(0.5%) 0 (0%) 7 (1.2%)
48 hours to 14 days 0 (0%) 0 (0%) 0 (0%) I (0.2%)

Note: *P-value <0.005.

Abbreviations: LMWH, low molecular weight heparin; PEG, percutaneous endoscopic gastrostomy; SQ, subcutaneous; SRIs, serotonin reuptake inhibitors.
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Table 5 Multivariate analysis of the risk of post-PEG bleeding

Parameters P-value
SRls 0.446
Subcutaneous heparin 0.035
Aspirin 0.576
Platelet count 0.736
INR 0.480
Liver cirrhosis 0.111

Abbreviations: INR, international normalized ratio; PEG, percutaneous endoscopic
gastrostomy; SRls, serotonin reuptake inhibitors.

risk from clopidogrel and therapeutic anticoagulation when
continued during high-risk procedures such as PEG, sphinc-
terotomy, and polypectomy is substantial. It is hence recom-
mended to postpone the procedure until discontinuation of
clopidogrel is safe.’

The versatility of SRIs has made them the first-line
therapy for a multitude of psychiatric disorders.” Abrupt
cessation of the SRIs for 1 week may lead to “The selective
serotonin reuptake inhibitor discontinuation syndrome”,'
which usually does not have any life-threatening outcomes'
and resolves upon re-instating the SRI. There has been data
correlating SRIs with the gastrointestinal hemorrhage.'s!”
There has been a study showing increased odds of bleeding
(odds ratio: 4.1) with SRIs administered within 24 hours of
an invasive procedure.® In our study, all patients on SRIs
received the medication 48 hours before and after PEG
tube placement. However, we did not notice any correla-
tion between SRI use and post-PEG bleeding. The analysis
did not show correlation between SRIs use and decrease in
hemoglobin by =2 g/dL between 48 hours and 14 days; or
other bleeding manifestations like oozing from the PEG site,
hematemesis, and melena. There have been multiple reports
in the literature about a synergistic effect of the combination
of SRI with antithrombotic agents, on platelet function.'®
However, in our study we did not notice any difference in
the bleeding rates when SRIs were administered along with
aspirin or NSAIDs. The other confounding factors could
have nullified the post-PEG bleeding effect of the SRIs but
multivariate analysis done for the same did not show any
significantly increased risk of post-PEG bleeding in patients
on SRIs even after controlling the use of unfractionated
heparin in thrombophylactic dose, platelet count, INR, and
liver cirrhosis. There is not enough literature to suggest
that the interaction of either of the agents used for sedation
(Midazolam or Propofol) with SRIs have a clinically signifi-
cant effect on bleeding risk.

An increased risk of post-operative bleeding in the
patients receiving thromboembolism prophylactic dose of the

unfractionated heparin was observed in multiple studies done
in the past,'*? a finding that was replicated in our study. How-
ever, none of the bleeding events was life-threatening. There
is no consensus yet to stop prophylactic dose of unfractionated
heparin in patients undergoing PEG tube placement.

Limitations

The study was of retrospective design limited to one
single inner city hospital. Although we had a sizeable study
population of 570 patients, the study was most likely under-
powered secondary to overestimation of prevalence of usage
of SRIs. We also could not delineate if the patients had any
other source of blood loss apart from gastrointestinal losses
that might have contributed to the numbers in major blood
loss group. We could not follow patients for a prolonged
period of time post-discharge and therefore could not ascer-
tain if more patients had major bleeding.

Conclusion

We did not notice an increase in post-PEG bleeding in
patients on SRIs. However, in view of the limitation that our
study is retrospective and that there are no known signifi-
cant side effects of withdrawal of SRIs for a short duration,
withholding SRIs could be a safe clinical option in patients
undergoing PEG tube placement. Further studies, preferably
prospective, are needed for better elucidation of SRI-induced
risk of bleeding. Similarly, SQ heparin in thrombophylactic
doses may cause non-life-threatening bleeding post-PEG but
the safety and utility of alternative thrombophylactic strate-
gies such as leg compression devices is yet to be verified.
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