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In the perioperative medicine special issue, Borges et al.1
discussed aspects of myocardial injury after noncardiac surgery
(MINS) care and recommend initiating aspirin and moderate-tohigh dose statin in all patients diagnosed with MINS. One aspect
of MINS management that was not discussed in the article was
whether MINS management might differ in certain subgroups of
patients, such as those on dialysis or those without evidence of
ischemia. Borges et al. are not alone in this regard: the CCS
perioperative guidelines do not mention any specific exclusions
for the initiation of ASA and statin in patients diagnosed with
MINS.2 However, there is insufficient evidence to generalize
MINS care by recommending ASA and statins in all patients
diagnosed with MINS.
The studies cited by the CCS perioperative guidelines as
evidence for statin and aspirin use in MINS either examined
patients undergoing elective infrarenal aortic reconstruction,3
who are known to have a high likelihood of coexisting coronary
artery disease, or patients diagnosed with perioperative MI,4 who
comprise only a small portion of MINS diagnoses. In the
VISION trial,5 94% of patients underwent non-vascular
surgeries, and 78% of MINS patients did not meet criteria for
perioperative MI. Therefore, data to support the use of ASA and
statin in all patients with MINS is extrapolated in the majority of
cases.
If patients on dialysis are considered, the evidence is even
weaker. Devereaux et al.4 had 4.8% of patients with a creatinine
above 175 μmol/L (the number of dialysis patients was not
reported) and the study by Foucrier et al.3 reported that only
1.2% of enrolled patients had received dialysis. In the MANAGE
trial,6 patients who had an estimated glomerular filtration rate of
less than 35 ml/min that persisted for 35 days after suffering
MINS were excluded, which would exclude chronic dialysis
patients. In VISION,5 3.6% of patients had an eGFR < 30 mL/
min/1.73m2 or were on dialysis.
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Current KDIGO guidelines recommend not initiating
statin therapy in patients on dialysis, due to a lack of evidence
of benefit.7 Although some evidence exists for statin therapy
in dialysis patients presenting with acute coronary syndrome,
their use in primary prevention of coronary artery disease is
controversial.8 It seems prudent, therefore, not to extend a
recommendation for statin therapy to patients receiving
dialysis who present with MINS, especially in those without
ischemic features.
Could the authors comment on the strength of the
evidence behind the recommendation to treat all MINS
patients with ASA and statin? Should certain MINS patients,
such as those undergoing non-vascular surgery who do not
meet criteria for perioperative MI and those undergoing
dialysis, be managed differently?
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In the perioperative medicine special issue (March 2021), we
had the opportunity to discuss the current evidence for the
management of patients with myocardial injury after noncardiac
surgery (MINS) and perioperative atrial fibrillation (POAF).1 A
specific concern was raised regarding the use of cardiovascular
medications, especially Aspirin (ASA) and statin, to prevent
further cardiovascular complications in the setting of patients
with end-stage renal disease (ESRD) and dialysis suffering
MINS. Our article intended to review the current evidence on
MINS and POAF. However, to cover the broader interest and
because of limited space, we could not include the challenges
that specific subgroups of patients could pose, such as patients
on dialysis. Although patients with ESRD are a minority of
patients undergoing surgery (<3%),2 they are at higher risk for
mortality and clinical complications,3 particularly perioperative
cardiovascular complications.4
Patients with ESRD on dialysis have been underrepresented
in randomized controlled trials (RCTs) on cardiovascular
medications, in general, and in the perioperative setting. As we
pointed out in our review article, there are no RCTs on MINS
management apart from the MANAGE trial, which excluded ESRD
patients.5 Therefore, recommendations about the use of these
medications (i.e., ASA and statin) on dialysis patients with MINS
should be based on the best evidence available. Although these
patients have high bleeding risk, especially in the perioperative
setting, they are also at high risk for postoperative cardiovascular
outcomes.4 In the nonoperative setting, dialysis patients are
more likely to have atypical clinical presentations and are less
likely to receive evidence-based therapies after presenting with
Canadian Journal of General Internal Medicine

an acute coronary syndrome (ACS).6 Available data suggest that
ASA and statin therapy should be considered in chronic kidney
disease patients presenting with ACS in the nonoperative setting
to reduce the risk for future cardiovascular events.7 Morover, a
recent meta-analysis of seven RCTs and two prospective cohort
studies showed that the use of a single antiplatelet therapy did
not increase the risk of bleeding in dialysis patients (relative
risk, 0.88; 95% confidence interval, 0.51−1.50; I2 = 0).8 Data on
statin therapy in patients on dialysis is inconsistent, and a recent
observational study provides some evidence of the benefit of
statin initiation among dialysis patients.9
It is unlikely that dialysis patients would have a lower risk
for subsequent cardiovascular events after a MINS episode. The
key considerations for this population in the perioperative period
are the bleeding risk, and the interpretation of the troponin
elevation considering dynamic changes in the troponin values
to characterize an acute event, as opposed to chronic troponin
elevation. We recommend an individualized approach, with a
careful balance of the risk and benefits, considering the limited
available evidence among patients on dialysis when implementing
treatment strategies for MINS. A multidisciplinary approach
involving a nephrologist, ideally the patient’s nephrologist, in
the management of these patients should be recommended.
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Abstract
Post-thrombotic syndrome (PTS) describes residual leg swelling, pain, and venous
insufficiency that persists after acute deep vein thrombosis (DVT). PTS occurs in 40 to 60%
of patients and contributes significantly to patient morbidity and healthcare costs. Despite
standard therapy including anticoagulation, early ambulation, and compression stockings.
PTS is more common in iliofemoral DVT. Despite conflicting evidence, there has been
increasing use of endovascular therapies such as thrombolysis, thrombectomy, and venous
stenting to reduce the incidence of PTS. May-Thurner Syndrome (MTS) is a significant risk
factor for the development of iliofemoral DVT and PTS because of the compression of the left
common iliac vein by the overlying right common iliac artery. The main objective is to
review the evidence for endovascular management of iliofemoral DVT using MTS as an
illustration of a patient population that may benefit from this therapy. Currently,
endovascular therapies are not the recommended routine management of nongangrenous
iliofemoral DVT. But can be considered in exceptional cases, such as MTS or other
compressive syndromes, for obtaining venous patency and potentially prevent severe PTS.

Résumé
Le syndrome postphlébitique (SPP) correspond à un œdème résiduel des jambes, à de la
douleur et à une insuffisance veineuse qui persiste après une thrombose veineuse profonde
(TVP) aiguë. Il survient chez de 40 à 60 % des patients et contribue grandement à la
morbidité du patient et aux coûts en soins de santé, malgré les traitements classiques
comprenant l’anticoagulothérapie, l’ambulation précoce et les bas de contention. Le SPP est
plus fréquent dans les cas de TVP iliofémorales. Malgré des données probantes
contradictoires, on utilise de plus en plus les traitements endovasculaires comme la
thrombolyse, la thrombectomie et la mise en place d’endoprothèses veineuses pour réduire la
fréquence du SPP. Le syndrome de May-Thurner (SMT) est un facteur de risque important
de l’apparition d’une TVP iliofémorale et du SPP en raison de la compression de la veine
iliaque commune gauche par l’artère iliaque commune droite contre le plan vertébral. Le

principal objectif consiste à examiner les données probantes relatives à la prise en charge
endovasculaire de la TVP iliofémorale en utilisant le SMT pour illustrer une population de
patients qui pourrait bénéficier de ce traitement. À l’heure actuelle, on ne recommande pas
les traitements endovasculaires dans la prise en charge courante de la TVP iliofémorale non
gangréneuse, mais dans des cas exceptionnels, comme le SMT ou autres syndromes de
compression, ils peuvent être envisagés pour obtenir une perméabilité veineuse et prévenir
les cas graves de SPP.

Highlights and Learning Points
1. Anticoagulation in the treatment of DVT aims to stop thrombus progression, prevent
embolization, and reduce and prevent long-term sequelae of DVT such as PTS and
chronic thromboembolic pulmonary hypertension.
2. PTS is a common and serious long-term complication of DVT.
3. Secondary analyses of the CaVenT, ATTRACT, and CAVA trials show a reduction in
moderate-to-severe PTS and faster resolution of DVT symptoms with large iliofemoral
clots when catheter-directed thrombolysis is used.
4. Most patients with nonlife or limb-threatening DVT, including iliofemoral DVT, should
initially be offered anticoagulation alone, without endovascular management (catheterdirected thrombolysis, thrombectomy, and venous stenting).
5. Endovascular management of DVT is only recommended after a trial of anticoagulation
in select patients with iliofemoral DVT, severe symptoms, a low risk of bleeding, and risk
factors for severe PTS.

Introduction

(0.3 increase in Villalta score per 10-year increase in age),
Deep vein thrombosis and post-thrombotic syndrome previous ipsilateral DVT, and female sex, among others.4
Deep vein thrombosis (DVT) affects over 35,000 Canadians
each year and most commonly occurs in the proximal leg May-Thurner syndrome (MTS)
veins, with iliofemoral DVT ranging between 4.4 to 25%of all MTS is an anatomical variant resulting in left common iliac vein
cases. 1,2 Therapeutic anticoagulation is the standard treatment obstruction by the right common iliac artery (Figure 1). It is a
for DVT and prevents thrombus extension and embolization significant risk factor for iliofemoral DVT and PTS.7 Despite
and reduces the long-term sequelae of DVT. 3 Despite initial treatment with therapeutic anticoagulation, recurrence
treatment with therapeutic anticoagulation, use of compression
of DVT because of venous compression is increased by 73%.8
stockings, and early ambulation, up to 40–60% of patients
A recent publication of the Japanese ATOMIC registry reported
3,4
develop post-thrombotic syndrome (PTS). PTS includes several
that venous stenting in 59 MTS patients reduced the recurrence
symptoms, like residual leg swelling, pain, chronic venous
rate of DVT to 8% in those with adequate follow-up, and only
5, 6
insufficiency, and, in severe cases, venous ulceration.
The
9
3%
of
patients
developed
mild
PTS.
severity of PTS is measured using the Villalta score, which
considers the patient’s symptoms and clinical signs of venous
insufficiency. Mild PTS is more common than moderate or Options for endovenous management
severe PTS but is still associated with a poor quality of life, as The traditional approach of anticoagulation alone is ineffective
measured by the quality of life questionnaires comparable with in treating iliofemoral DVT as venous patency is often not
other chronic diseases, such as arthritis, diabetes, and restored and can result in recurrent thrombosis, PTS, and venous
10,11
4,6
hypertension.
However, systemic thrombolysis is avoided
obstructive lung disease. The ineffectiveness of traditional
therapies for PTS has necessitated the investigation of in the management of iliofemoral DVT as it is associated with
10,11
These difficulties in treating
endovascular management, particularly for iliofemoral DVT, an increased risk of bleeding.
where PTS occurs more commonly. The incidence of PTS is higher iliofemoral DVT and preventing PTS has led to the increasing
in proximal than distal DVT with the strongest overall predictor interest in endovascular approaches, including catheter-directed
for PTS being thrombus location (2.23 increase in Villalta score thrombolysis (CDTL), pharmaco-mechanical thrombolysis
for iliofemoral venous thrombosis vs. calf venous thrombosis (PMT), and venous stenting.2,10,11 The theoretic advantage of
[95% confidence interval, 1.29–3.16]).4,6 Additional risk factors endovascular approaches is quick degradation of the thrombus
for the occurrence of PTS include increasing body-mass index and return of venous patency.11 According to the ‘open-vein
(0.14 increase in Villalta score per 1 kg/m2 increase), older age hypothesis,’ early recanalization and stenting should maintain
(0.3
5
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Figure 1. Venogram illustrating left common iliac vein obstruction by compression
from the right common iliac artery, consistent with May-Thurner Syndrome.

venous patency and theoretically reduce both venous reflux and
the incidence of PTS.12
CDTL is the delivery of a thrombolytic agent directly to the
thrombus via an infusion catheter positioned within the vein
and is the most commonly used endovenous therapy for DVT.11
CDTL allows high local thrombolytic drug concentrations but
reduces the systemic effects of the agent.11 PMT is commonly
performed with CDTL and involves mechanical thrombus
removal using various techniques and devices.11 It can be delivered
using rotating motorized systems, rheolytic instruments, and
ultrasound-enhanced devices.11 There are unique advantages of
the combination of PMT and CDTL, such as reduced required
doses of thrombolytic agents, increased rates of complete clot
resolution, and shorter treatment times.11 Following CDTL and
PMT, venous stenting is often performed as an adjunct therapy
in cases where there are persistent obstructive lesions, venous
stenosis, or increased venous pressure.11

Illustrative Case for the Use of Endovenous
Management
We present a case of a 38-year-old female presented to the
emergency department with a six-day history of isolated left leg
Canadian Journal of General Internal Medicine

edema and pain with no personal or family history of DVT. She
was on oral contraception (levonorgestrel 0.10 mg and ethinyl
estradiol 0.02mg) for the preceding 6 months and had a 3-hour
flight 2 weeks before presentation. She was a lifelong nonsmoker.
On examination, the patient was normotensive (blood
pressure, 127/95 mmHg) and mildly tachycardic (heart rate,
104 beats/minute) with a respiratory rate of 20 breaths per minute
and oxygen saturation of 100% on room air. She appeared to be
in pain. Cardiovascular, respiratory, and abdominal examination
was unremarkable. Her entire left leg was edematous, warm, and
erythematous when compared with her right leg. Her left calf
measured 39 cm, while her right calf measured 37 cm. Motor
and sensory functions of the lower limbs were intact bilaterally.
Bilateral femoral, popliteal, dorsalis pedis, and posterior tibial
pulses were observed in the Doppler ultrasound, with no clinical
features of ischemia.
Routine investigations included a hemoglobin of 132 g/L,
platelet count of 225 × 109 /L, creatinine of 71 µmol/L, INR of 1.1,
aPTT of 35 seconds, and serum β-hCG <1 IU/L. An abdominal
and pelvic contrast computed tomography scan demonstrated
extensive thrombus within the left superficial femoral, common
femoral, external iliac, and common iliac veins with extension
into the distal inferior vena cava. A venogram, performed to
assess for interventional therapy, confirmed left femoral vein
thrombosis (Figure 2). There was a compression of the left
common iliac vein by the right common iliac artery consistent
with MTS.
The patient underwent successful PMT with the aspiration
of large quantities of clot roughly 12 hours after presentation.
A Cragg-McNamara catheter was inserted, and an initial 5 mg
bolus of recombinant tissue plasminogen activator (rTPA)
was administered, followed by a continuous infusion of rTPA
initiated at a rate of 2 mg/hour. Heparin was infused separately
through the side port of the catheter and adjusted according to
the standard nomogram.
Repeat venography was performed at 12, 24, and 48 hours.
The rTPA infusion was increased to 4mg/hour at 12 hours and
5mg/hour at 24 hours because of extensive persistent residual
thrombosis. Later was decreased to 4 mg/hour, then to 2mg/
hour, and discontinued after 60 hours when venography showed
clot dissolution with the improved flow (Figure 3). Repeat
venography 10 hours after discontinuing rTPA showed a patent
and thrombus-free left venous system with confirmed indentation
of the left common iliac vein by the right common iliac artery
(consistent with MTS).
A 12×42 mm bare-metal stent was deployed across the left
common iliac vein stenosis. There was successful percutaneous
transluminal angioplasty of the inferior vena cava (IVC) of up to
10 mm. Venography post procedure showed good flow within
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Figure 3. Repeat venography showing complete clot dissolution after
administration of recombinant tissue plasminogen activator before stenting.

Figure 2. Preintervention venogram demonstrating extensive thrombus within
the left femoral vein.

both iliac venous systems and into the IVC. No immediate local
complications and no evidence of bleeding.
The patient was discharged on dalteparin 200 units/Kg and
enteric-coated aspirin 81mg daily. She discontinued her oral
contraceptive pill. On 1 month follow-up, the patient reported
complete symptom resolution, and her legs were equal in size.
Ultrasound with doppler showed no evidence of left leg DVT.
So, the dalteparin and aspirin were replaced with rivaroxaban
20 mg once daily till the end of her therapy. The patient was
clinically well without DVT recurrence, the development of PTS,
or major clinical bleeding for the last 7 years. We contribute this
patient’s recovery and postthrombotic course to the combination
of PMT and CDTL followed by venous stenting. The PMT
and CDTL restored venous patency, and the endovenous stent
maintained venous flow and prevented DVT recurrence because
of continued compression of the left common iliac vein by the
right common iliac artery.
7
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Review of the Evidence for Endovenous
Management of DVT
Evidence for CDTL in the management of DVT
The Norwegian CaVenT study demonstrated a clinically
significant reduction in mild-to-severe PTS with CDTL in high
proximal DVT. 13 This small randomized controlled trial (n=209)
examined the incidence of PTS following catheter-directed rtPA
with anticoagulation versus standard anticoagulation alone for
above-thigh DVT affecting the femoral vein, isolated pelvic deep
vein, or combined iliofemoral veins. PTS was measured using
the validated Villalta scale and was defined with a score of 5/33
or higher. The addition of CDTL to standard anticoagulation
resulted in a 14% absolute risk reduction (95% confidence interval
[CI], 0.2–27.9) in PTS and an absolute benefit increase of 18.5%
in venous patency when compared with anticoagulation alone.
In 2017, the ATTRACT study aimed to validate the findings
of the CaVenT trial and investigated the use of mechanical
thrombectomy by aspiration or maceration following CDTL. 14
This trial included 692 patients at 56 centers across the United
States with randomization to CDTL/PMT and subsequent
Canadian Journal of General Internal Medicine
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anticoagulation versus anticoagulation alone. Venous stenting
was advocated if the lesions caused 50% or higher narrowing
of the vein diameter. PTS was defined as ulceration secondary
to index DVT or a Villalta score of at least 5/33 (5–9, mild;
10–14, moderate; 15+, severe). There was no difference in
overall PTS or DVT recurrence between the two groups at 24
months, yet the intervention group suffered more major
bleeding in the first 10 days than anticoagulation alone (1.7%
vs. 0.3%; P = 0.049). A subgroup analysis for iliofemoral
DVT demonstrated a statistically significant reduction in
both moderate and severe PTS (RR, 0.73; 95% CI, 0.54–0.98),
as well as improvement in venous-disease specific quality of
life at 24 months (P = 0.029), for those randomized to
intervention.15 This benefit was not observed for those with
femoral-popliteal DVTs.16
Most recently, the Dutch CAVA trial (2019) randomized
184 patients exclusively with iliofemoral DVT to ultrasound
accelerated CDTL versus standard anticoagulation.3 Again,
venous stents were advocated in compressive syndromes, such as
MTS, or those with a venous diameter narrowing of 50% or more.
PTS was defined as a Villalta score of at least 5/33 (5–9, mild;
10–14 moderate; 15+, severe). Similar to the ATTRACT study,
there was no significant difference between groups for the
development of overall PTS at 1 year (odds ratio [OR], 0.75; 95%
CI, 0.38–1.5) or recurrent DVT (OR, 1.23; 95% CI, 0.32–4.78).
However, in contrast, to ATTRACT, CTDL was not associated
with a significant increase in major bleeding.
The results of the ATTRACT and Dutch CAVA trial differ from
the earlier TORPEDO trial (2010), where percutaneous endovenous
intervention consisting of thrombectomy, balloon venoplasty,
stenting, and local thrombolytic therapy with anticoagulation
was compared with anticoagulation alone.17 This study enrolled
169 patients and reported reduced development and severity of
PTS as well as decreased recurrence of VTE at 6-month follow-up
than anticoagulation alone, similar to the findings of the ATTRACT
iliofemoral subgroup analysis and the CaVenT trial. As with the
Dutch CAVA trial, the increase in the risk of bleeding with the
percutaneous endovenous intervention was not significant.
Despite the increasing use of interventional modalities for
iliofemoral DVT, the evidence remains uncertain regarding the
long-term benefit for PTS and DVT recurrence. While there
was initial promise for PTS reduction with the use of CDTL
in the TORPEDO and CaVenT trials, the larger ATTRACT
and CAVA studies demonstrated no benefit of CTDL for the
overall reduction of PTS and came with an associated increased
risk of bleeding compared with anticoagulation alone. 3,13,14,17
Canadian Journal of General Internal Medicine

Smaller, secondary analyses of these trials, however, do show
trends toward benefit for a reduction in moderate-to-severe
PTS and faster resolution of DVT symptoms with large
iliofemoral clots.3,14 The results of the TORPEDO,
CaVenT, ATTRACT, and CAVA trials are shown in Table
1. It is important to note that participants, investigators, or
analysts were not blinded in these studies, introducing the
possibility of bias in the analysis and reporting of results.
The nature of the intervention makes blinding challenging
in these trials, and potential bias was minimized with
objectively measured outcomes.

Evidence for venous stents in the management of DVT
The goal of venous stenting is to maintain venous patency and
prevent PTS. But the majority of patients with DVT do not have
an underlying persistent risk factor that necessitates stenting.18
Venous thrombolysis and stenting are therefore not the standard
of care for most patients with DVT of any size/location, with the
most recent American College of Chest Physicians’ guidelines
recommending against this practice except in exceptional
situations.18 However, patients with MTS, other compressive
syndromes such as Nutcracker syndrome (compression of the
left renal vein by the abdominal aorta or superior mesenteric
artery), or chronic venous stenosis may benefit from thrombolysis
and stenting.13,14,19
There is a lack of consensus concerning the use of
venous stents following the restoration of patency despite
multiple studies (Table 2) showing the use of venous stents
following CDTL to be safe and effective in maintaining venous
recanalization.17–21 Additionally, while baseline differences in
population demographics preclude direct comparisons, the
rates of PTS following stenting in the ATOMIC registry were
numerically lower than documented rates from the larger
CaVenT, ATTRACT, and CAVA trials. However, these trials are
of varying quality (differences in sample size, duration of
follow-up, and reported outcomes) and often did not report
the long-term clinically relevant outcomes such as PTS or
recurrent DVT. The risks associated with venous stenting
include stent migration, stent occlusion, stent fracture, and
bleeding. Complications are rare and in appropriately selected
patients do not outweigh the potential benefits.9,19,20,21 The
Canadian guideline on the use of venous stents was published
in 2015. Since then, multiple studies have been published,
necessitating a review of the literature and the creation of upto-date guidelines.1
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Vedantham
et al.14

Randomized
control trial

Enden et al.12 Randomized
control trial

Notten et al.3 Multicentre,
randomized,
single-blind,
allocationconcealed,
parallel group,
superiority trial

Reference

Type of
study

Anticoagulation alone with venous
stenting in those with compressive
syndromes or a venous diameter of
50% or less.

LMWH and warfarin.

Intervention Anticoagulation with pharmacomechanical thrombolysis with
stenting for 50% or more venous
diameter narrowing, robust collateral
filling, or a mean pressure gradient of
2 mmHg or more.
Control
Anticoagulation with stenting for
50% or more venous diameter
narrowing, robust collateral filling, or
a mean pressure gradient of 2 mmHg
or more.

Control

Intervention LMWH and warfarin with CDTL.

Control

75

108 Control

55%

Intervention 41%

P = 0.047

Absolute risk reduction (95%
CI),14.4% (0.2%–27.9%)

Control

355

Intervention 336 PTS at 24 Months (measured by Villalta score > 5 or venous ulceration)
Intervention 47%
P = 0.56
RR (95% CI) = 0.96 (0.82–1.11)
Control
48%

Control

Result (efficacy and safety)

(Continued)

Pharmaco-mechanical catheter directed
thrombolysis and anticoagulation
resulted in a significantly higher risk for
major bleeding within 10 days compared
with anticoagulation alone.

The addition of pharmaco-mechanical
catheter directed thrombolysis to
anticoagulation did not significantly
lower the risk for PTS but did result
in fewer cases of moderate-to-severe
PTS at 24 months and significantly less
severe PTS between 6 and 24 months
follow-up.

There were 20 bleeding complications
(19.8%) in the intervention group,
including three major and five clinically
relevant bleeds and no bleeding
complications in the control group.

CDTL and anticoagulation significantly
decreased the occurrence of PTS at 24
months comparedwith anticoagulation
alone.

PTS at 12 Months (measured by Villalta score > 5 or venous ulceration)
Catheter directed thrombolysis did not
Intervention 29%
P = 0.42
Odds ratio (95% CI),0.75 (0.38–1.50) significantly reduce the risk for PTS or
recurrent DVT after 1 year.
Control
35%
There was no significant increase
in major bleeding with catheter
directed thrombolysis compared with
anticoagulation alone.

Outcome

Intervention 101 PTS at 24 Months (measured by Villalta score >5 or venous ulceration)

Control

Intervention Anticoagulation with ultrasound
Intervention 77
accelerated CDTL and venous stenting
in those with compressive syndromes
or a venous diameter of 50% or less.

Intervention and control

Number of
patients

Table 1. Summary of Trials Comparing Anticoagulation with Endovascular Management to Anticoagulation Alone In Acute DVT
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Randomized
control trial

Sharifi
et al.17

81

Control

160

Control

Control

Intervention 88

Anticoagulation alone

Outcome

Control
27.2%

Intervention 3.4%

There was no significant increase in
major bleeding for those treated with
pharmaco-mechanical thrombolysis
and anticoagulation compared with
anticoagulation alone.

There was no significant difference in
the occurrence of PTS at 24 months
between the anticoagulation and
pharmaco-mechanical thrombolysis
group and anticoagulation alone group
but the severity of PTS at 24 months
was significantly lower in those treated
with pharmaco-mechanical thrombolysis
and anticoagulation compared with
anticoagulation alone.

Result (efficacy and safety)

There was no significant increase
in bleeding with PEVI and
anticoagulation compared with
anticoagulation alone.

PEVI with anticoagulation was
associated with significantly less
P < 0.001 No other statistics were reported.
development of PTS at 6 months
compared with anticoagulation
alone and significantly less severe
PTS at 6 months.

PTS at 6 monthsa

Intervention 140 PTS at 24 Months (measured by Villalta score > 5 or venous ulceration)
Intervention 49%
P = 0.59
RR (95% CI),0.95 (0.78–1.15)
Control
51%

Intervention Anticoagulation with
percutaneous endovenous
intervention (PEVI) consisting
of thrombectomy, balloon
venoplasty, stenting, and local
thrombolytic therapy.

Intervention Anticoagulation with pharmacomechanical thrombolysis with
stenting for 50% or more venous
diameter narrowing, robust collateral
filling, or a mean pressure gradient of
2 mmHg or more.
Control
Anticoagulation with stenting for
50% or more venous diameter
narrowing, robust collateral filling, or
a mean pressure gradient of 2 mmHg
or more.

Intervention and control

Number of
patients

aPTS defined as the presence of at least two new symptoms of: leg burning, pain, aches, discomfort, restlessness, and tingling plus the following signs: edema plus venous reflux, skin
hyperpigmentation, or lipodermatosclerosis, and healed or active ulcer.

PTS, post thrombotic syndrome; DVT, deep vein thrombosis; CDTL, catheter-directed thrombolysis; CI, confidence interval; RR, risk ratio; low-molecular weight heparin.

Randomized
control trial

Comerota
et al.15

Reference

Type of
study

11

Retrospective case series

Prospective case series

Retrospective cohort study

Retrospective case series

Srinivas et al.20

Liu et al.21

Funatsu A et al. 9

Type of study

Park et al.19

Reference
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Venous stents for left iliac vein stenosis
(of any degree) with acute DVT.

Staged stenting after angioJet
thrombectomy plus catheter-directed
thrombolysis with urokinase.

Direct stenting after angioJet
thrombectomy.

Venous stenting following CDTL in
patients with proximal lower limb DVT in
patients with residual venous obstruction
or large clot burden.

Iliac vein stenting after catheter-directed
thrombolysis.

Intervention

Table 2. Endovenous Stenting Following CDTL for the Maintenance of Venous Patency

59

Staged stenting after
thrombectomy plus catheterdirected thrombolysis = 45

Direct stenting after
thrombectomy = 46

8

51

Number of patients

Primary patency was 84% at 19 months and
secondary patency was 93% at 20 months.

7% of patients experienced stent occlusion in the
acute phase (during hospitalization), whereas 9% of
patients experienced stent occlusion in the chronic
phase (after discharge).

8% of patients experienced PTS during follow- up
(mean follow-up of 40 months).

8% of patients experienced recurrent DVT.

There were no significant differences in complication
rates or primary patency rates at 1 year. Major
bleeding occurred in no patients in either direct or
staged stenting and minor bleeding occurred only in
one patient who underwent staged stenting.

Direct stenting was associated with significantly
less success in thrombolysis and a higher risk of
developing PTS at 1 year.

One patient (12.5%) developed PTS and only one
patient experienced stent occlusion during the 12
months follow-up.

Zero patients (0%) experienced a recurrence of VTE.

3.9% of patients experienced complications from
the stenting procedure.

7.8% had recurrent thrombotic occlusion during
follow-up (mean follow-up was 15.6 months).

Primary patency rate was 95.8%, 87.5%, , and
84.3% at 6, 12, and 24 months, respectively.

Result
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Management of Iliofemoral DVT
It is important to note that endovascular management of DVT is
often nonemergent. In the absence of an indication for urgent/
emergent thrombolysis (i.e., phlegmasia cerulea dolens, venous
infarct, or limb ischemia), patients with large clot burden,
low bleeding risk, and additional risk factors for PTS may be
considered for thrombolysis within 14 days of symptom onset.18
However, endovascular management is best performed in the
acute phase before the chronic transformation of the blood clot
occurs, and there is subsequent vein and venous valve damage.5
The mean time to randomization in the previous studies was
approximately 6–7 days.3,13,14 Acknowledging that thrombolysis
is likely more effective the more proximate to thrombosis onset,
the current Canadian guideline from 2015 recommends that
clinicians should treat initially with therapeutic anticoagulation
(UFH or low-molecular weight heparin), early mobilization,
and rapid follow-up, reassessing the need for an endovascular
approach following immediate response to anticoagulation.
1,5
Heparin is the preferred initial anticoagulation therapy in
patients with iliofemoral DVT who do not receive endovenous
management as it can be more easily adjusted or reversed if the
need for thrombolysis arises.1
The optimal long-term antithrombotic therapy following
endovascular treatment of DVT and stenting remains controversial.
In general, the duration of anticoagulation should be based on
patient-specific risk for recurrent thrombosis (informed by
provoking factors preceding thrombosis) and bleeding.22 In
patients with venous stents, the need for concurrent anticoagulant
and antiplatelet therapy is unclear. Similarly, the duration of
anticoagulation or antiplatelet therapy is not well established.
A 2019 systematic review of antithrombotic therapies in MTS
patients following venous stents identified only five small
retrospective studies with no consistency in antithrombotic
choice or duration.23 A subsequent larger retrospective study
showed similar variability following venous stenting in the MTS,
PTS, and acute DVT populations.24 This equipoise is reflected
by the huge variation in practice regarding antithrombotic
choices.25 While there has been a recent proliferation of evidence
regarding optimal anticoagulant/antiplatelet combinations
in patients with percutaneous coronary interventions and an
indication for anticoagulation, this evidence cannot be directly
applied to endovenous procedures because of differences in the
mechanical properties of the stents, the structural constitution,
flow patterns within the vessels, and the rate and ramifications
of in-stent thrombosis.26–29

Conclusion
The mainstay of treatment for DVT remains therapeutic
anticoagulation and early mobilization. While there remains
Canadian Journal of General Internal Medicine

conflicting data on the use of CDTL and PMT, endovascular
approaches may be considered using a risk-benefit analysis
on a case-by-case basis for patients with iliofemoral DVT, low
bleeding risk, and other risk factors for the development of severe
PTS. Patients with MTS have an anatomical variation that both
predisposes to iliofemoral DVT and may plausibly benefit from
intervention. We present a case of a 38-year-old female with MTS
who underwent CDTL and stenting with an excellent result despite
a large thrombotic burden. While CDTL and stenting should
not be utilized routinely in the treatment of DVT, they can be
judiciously considered in select circumstances, such as MTS, to
obtain and maintain venous patency. Further investigations are
required to evaluate the efficacy of the percutaneous intervention
in the MTS population and to determine optimal antithrombotic
therapy following stenting.
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Abstract
Giant cell arteritis (GCA) is a primary vasculitis of large and medium-sized arteries. It is the most
common vasculitis affecting the elderly. GCA involves the cranial branches of the carotid arteries
and classically presents with cranial symptoms such as headache or jaw claudication. Aortitis can
occur, and cases of mesenteric ischemia have been reported. Diagnosis can be challenging, and
subclinical mesenteric ischemia in GCA may be more prevalent than previously recognized.

Résumé
L’artérite temporale est une vasculite primaire des artères de gros et de moyen calibre. Il s’agit
de la vasculite la plus courante chez les personnes âgées. Elle touche les ramifications
crâniennes des carotides, et la forme classique se manifeste par des symptômes crâniens comme
la céphalée ou la claudication intermittente de la mâchoire. Une aortite peut survenir, et des cas
d’ischémie mésentérique ont été rapportés. Le diagnostic peut être difficile à poser, et l’ischémie
mésentérique infraclinique dans les cas d’artérite temporale est peut-être plus fréquente que ce
que l’on croyait auparavant. Ce cas met en évidence la nature systémique et l’évolution clinique
potentiellement imprévisible de l’artérite temporale. Nous décrivons les caractéristiques
histopathologiques de l’atteinte mésentérique et résumons l’état actuel de la documentation
scientifique sur le sujet en mettant l’accent sur des stratégies de prise en charge.

Case presentation
A 70-year-old woman went to the emergency room complaining of a new-onset pan-cranial
headache and a sensation of periorbital fullness with a blurred vision of the right eye. History
taking revealed increased fatigability with scalp sensitivity, jaw claudication, nausea, and mild
epigastric pain. Initial workup revealed augmented erythrocyte sedimentation rate and C-reactive
protein. The patient was started empirically on oral prednisone with a presumptive diagnosis of
GCA, which was subsequently confirmed by temporal artery biopsy. Unfortunately, the patient
discontinued taking prednisone because of significant nausea and was prescribed on intravenous
(IV) methylprednisolone.
An abdominal computed tomography angiogram excluded any infiltration or stenosis of the
primary vascular trunk of the abdominal aorta. However, a significant thickening of the wall of the
descending thoracic aorta was observed. Despite IV methyprednisone (1 mg/kg), the
abdominal pain continued to worsen. A simple abdominal radiograph detected free air, and a
CT scan confirmed bowel perforation. Emergent laparotomy identified and resected 100 cm of
ischemic appearing small intestine. Histologic slides of the intestinal resection showed multifocal
mucosal ischemia, with transmural lymphohistiocytic infiltration, which included rare multinucleated giant cells. Despite requiring a second surgery for anastomotic leak, the patient
tolerated weaning of corticosteroids and was discharged with a daily dose of prednisone and
followed as an outpatient.
Canadian Journal of General Internal Medicine
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Conclusion
This case highlights the systemic nature of GCA and the potential
for an unpredictable clinical course and life threatening
complications despite early clinical diagnosis and treatment. A
high index of clinical suspicion of involvement of non-cranial
arteries by GCA and prompt treatment are key to favourable
clinical outcomes in this disease.

Introduction

Giant cell arteritis (GCA), also known as temporal arteritis,
involves the cranial branches of the carotid arteries, especially
the temporal artery. Symptoms at presentation usually
include headache, jaw claudication, and ophthalmologic
disturbances. This systemic vasculitis can affect medium to Figure 1. Cross-sectional view of the circumferential thickening of the aortic
large vessels including the aorta and its major branches. wall, as seen in the thorax CT angiography.
Mesenteric involvement in GCA is a rare occurrence, mm/h and a C-reactive protein (CRP) at 361.5 mg/L.
Consultation by internal medicine noted scalp sensitivity and a
especially severe mesenteric ischemia.
history of mandibular pain when chewing. The neurological
In this article, we report the case of a patient with classic
examination and temporal artery pulse remained normal.
GCA who didn’t improve with the recommended prednisone
With a presumptive diagnosis of GCA, a temporal biopsy was
treatment and subsequently developed extensive mesenteric
ordered. The patient was initiated on prednisone (60 mg orally
ischemia that required surgical resection. We also summarize
per day) and was discharged with a follow-up three days later.
the state of the literature on this disease with a focus on
At the follow-up, the patient reported that she was unable
management strategies.
to start prednisone because of nausea. She was immediately
admitted for intravenous (IV) corticosteroid therapy for 48
Case Presentation
A 70-year-old woman, with a history of high blood pressure,
hours and was initiated on methylprednisolone 40 mg IV q6h
went to the emergency room for a pan-cranial headache. Earlier
from prednisone. Because of persistent abdominal pain, an
the same day, she had an episode of lightheadedness followed by a
abdominal computed tomography angiogram was ordered
fall and head trauma during a training session at the gymnasium,
and excluded any infiltration or stenosis of the primary
without loss of consciousness, convulsions, or post-ictal period.
vascular trunk of the abdominal aorta. However, aortitis
Upon arrival, the patient had a 5/10 pulsatile pan-cranial headache
remained in the differentials as a significant thickening
with neck pain, without focal neurological symptoms, which were
(3 mm) of the wall of the descending thoracic aorta was
relieved by treatment with acetaminophen. The patient reported a
observed (Figure 1).
sensation of periorbital fullness with a blurred vision of the right eye,
Pathology of the temporal artery was consistent with a
fluctuating over a couple of weeks. She also complained of fatigue,
diagnosis of active arteritis with luminal thrombosis.
nausea, and epigastric pain that had been progressing for a few days.
However, no giant cells were observed (Figure 2).
Initial assessment revealed tachycardia (110 bpm) with
normal blood pressure (131/83 mmHg), without tachypnea
or fever, or orthostatic hypotension. The remaining physical
examinations including neurologic exam, visual fields, and acuity,
were unremarkable. Initial workup revealed a leukocytosis of 15.8
with significant neutrophilia (13.75), thrombocytosis (619), and
normal hemoglobin (119). Serum electrolytes and liver function
tests were in normal range. A cranial computed tomography (CT)
scan was performed, which revealed a mild leukoencephalopathy
without focal lesions. Electrocardiogram was in sinus rhythm.
An ophthalmology consultation reported narrow, closable
angles and evolving cataracts without convincing evidence of Figure 2. Histologic images (hematoxylin and eosin stain) of the biopsied
temporal arteritis. However, clinical suspicion of the latter temporal artery, showing intense transmural lymphohistiocytic
inflammation and luminal stenosis.
remained, as further workup revealed an elevated ESR of 90
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Figure 3. Histologic images of intense transmural lymphohistiocytic inflammation and luminal stenosis of the mesenteric arteries (a). Representative section
of the small ischemic bowel, showing complete loss of the intestinal epithelium and villi in the area fed by affected arteries (between dotted lines) (b).

The patient showed a slight initial improvement in her
general well-being on corticosteroids yet continued to
complain of abdominal pain. In the days that followed,
nausea persisted with frequent bilious vomiting and no bowel
movement. Plain abdominal radiographs were compatible with
subocclusive phenomena and no sign of constipation. Repeat
laboratory tests demonstrated a reduction in CRP from 361.5
to 156.0 mg/L, and normal lactate reassured the treating team
of any significant ischemic event.
Abdominal pain and distension continued to worsen, and
by day 10 of hospitalization, a simple abdominal radiograph
demonstrated free air. An emergent CT scan was compatible
with a bowel perforation with severely collapsed ileal loops.
However, the site of the perforation could not be determined
radiologically. So, an emergent laparotomy was performed, and
a continuous 100 cm section of the ischemic appearing small
intestine was identified and resected, with a nodular appearance
and numerous apparent microperforations.
On histologic examination there was extensive mesenteric
arteritis with ocassional giant celles, associated with multifocal
mucosal ischemia (Figures 3 and 4).
A complete vasculitis panel showed no significant titers
of antineutrophil cytoplasm antibodies, rheumatoid factors,
and anti-nuclear antibodies. After the surgical resection, the
patient received 500 mg/day of methylprednisolone in addition
to aggressive rehydration and vasopressor support. Unfortunately,
an anastomotic leak occurred 2 weeks later, requiring a
temporary ileostomy while on prednisone 60 mg orally per

day tapering doses. After a few weeks, the patient successfully
went through reanastomosis and is currently at home on weaning
prednisone doses.

Discussion
GCA is a primary vasculitis of large and medium-sized arteries,
with an incidence of approximately five per 100,000 people
≥50 years old. The incidence increases with age, and it’s three
times more common in women than men.1
GCA commonly involves the cranial ramifications of the
carotid arteries, such as the temporal arteries, but can also
involve the aorta. While the most feared complication of GCA

Figure 4. Rare intramural multinucleated giant cells (arrow) identified within
the inflamed mesenteric arteries.

Canadian Journal of General Internal Medicine

V o l u m e 16 , I s s u e 3, 2 0 2 1 18

Classically Presenting GCA with an Unusual Evolution: a Case Report

(permanent blindness) is irreversible, involvement of the
mesenteric arteries can be life-threatening. The mesenteric
involvement by GCA is rare, but it is associated with mortality
rates reaching 70%.2
In a meta-analysis of 17 studies, the most frequent causes of
death in GCA were cardiovascular disease (39%), cerebrovascular
disease (14%), infection (13%), and malignancy (12%). However, no
difference in the long-term mortality in GCA was observed at the
populational level. Deaths attributed to gastrointestinal (GI)
problems comprised 4% in this review. Increased mortality in GCA
because of GI (ulcer/hemorrhagic) bleeding was also reported.3
While mesenteric ischemia can be the presenting manifestation of
GCA, it also can develop during ongoing treatment. From a
series of 28 histologically proven mesenteric-GCA cases, 12
were diagnosed before the appearance of GI symptoms.
Mesenteric ischemia occurred either soon after initiation of
steroid therapy (n = 6; mean time to onset after starting
steroid, 12±11 days) or with a low-dose steroid regimen (n = 6;
dosages, 0–10 mg/day).4
From case reports, it was noted that the clinical manifestations of
GCA-associated mesenteric ischemia and biological markers
(CRP), are very nonspecific. Previous studies reported that the
mesenteric vasculature has an extensive network of collateral
vessels that are vital for ensuring visceral perfusion. During the
occlusion of a major vessel, these collateral vessels can dilate
and maintain perfusion of the entire adjacent territory.2 This
might explain why the serum lactate levels remained normal in
this case of mesenteric ischemia with extensive abdominal wall
necrosis. Furthermore, the patient in this study presented only a
few abdominal symptoms until the development of an acute
abdominal event, suggesting the increased prevalence of subtle or
subclinical mesenteric ischemia in patients with GCA than
previously recognized.
As mesenteric involvement is rare, one must explore the
differential diagnosis when faced with this unusual presentation,
including polyarteritis nodosa (PAN) and the ANCA-associated
vasculitides. In this case, we considered the latter unlikely given the
ANCA negativity, lack of eosinophilia, and lack of typical
histopathologic findings. Although PAN typically affects small-and
medium-sized arteries and arterioles, there are reported cases of
the temporal arteries affected by PAN. No reference standard
test to diagnose PAN is available, and as such, the PAN diagnosis
often rests on the appropriate clinical context and the classic
histopathology findings of segmental transmural inflammation of
muscular arteries with fibrinoid necrosis.5 In contrast to PAN,
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GCA typically lacks fibrinoid necrosis and contains scattered
multinucleated giant cells.
Takayasu arteritis is extremely rare in North America
but remains in the differential diagnosis. It can be difficult to
distinguish from GCA, and the diagnosis relies heavily on the
demographics of the presenting patient, as it predominantly
afflicts young women of Asian or Middle Eastern descent.7 The
histopathologic features of Takayasu arteritis overlap with
GCA. The inflammatory infiltrate is more severe in the
adventitia and outer half of the media, wheras the opposite is
true for GCA.
Of particular note is the well documented yet poorly
known fact that giant cells are not required for a histologic
diagnosis of GCA. Indeed, multi-nucleated giant cells can be
absent in up to 50% of patients with GCA.6 Therefore, in the
appropriate clinical context, as seen in this case, the diagnosis
of GCA should not be put into question if there is histologic
evidence of arteritis in the absence giant cells.
Minimal data exist concerning the medical treatment of
mesenteric ischemia in GCA. According to the recommendations
of EULAR 2018, a reasonable dose would be prednisone 40 to
60 mg/day or equivalent. For a fleeting amaurosis or acute vision
loss, methylprednisolone 0.25 to 1 g/day for 3 days should be
considered.8
Adjunctive therapy should be used in selected patients
with GCA (refractory or relapsing disease, an increased risk for
glucocorticoid-related adverse effects or complications) using
tocilizumab, a humanized monoclonal antibody against IL-6
receptors. However, it has been associated with an increased
incidence of GI perforation and hence was avoided in our
situation.9
Other lines of treatment are controversial, such as antiplatelets,
and few guidelines currently recommend their use. Statins failed
to demonstrate any benefit in GCA.10 Methotrexate may be used
as an alternative but was not tested in our patient.8
In summary, this case illustrates the systemic nature and
potentially unpredictable clinical course of GCA despite early
recognition and treatment of the disease. Mesenteric involvement
by GCA may well be underrecognized, which underlines the
importance of having a low threshold for vascular imaging in
the context of bowel symptomatology. Given the potentially
grave consequences of this disease, aggressive initial treatment
(intravenous methylprednisolone) should be considered not only
in cases with significant visual impairment but also when there
is a high index of suspicion of mesenteric ischemia.
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Abstract
Objectives
To identify patient characteristics associated with physicians’ decision to continue empiric
antibiotics in patients with a lower respiratory tract infection and a positive nasopharyngeal
swab (NPS).

Methods
A retrospective cohort study of inpatient adults empirically treated with antibiotics and subsequent
positive NPS during 2018. We compared patients whose antibiotics were stopped within 48 hours
of a positive NPS with those whose antibiotics continued.

Results
Empiric antibiotics were continued despite confirmation of a viral respiratory infection in 54
(54%) patients. Consolidation on a chest X-ray (odds ratio [OR], 3.6; 95% confidence intervals
[CI], 1.5–8.3; P = 0.003) and a respiratory rate of ≥ 22 breaths per minute at the time of
diagnosis (OR, 2.4; 95% CI, 1.1–5.4; P =0.03) were associated with continuation of antibiotics.

Conclusion
An increased respiratory rate upon diagnosis and consolidation on chest X-ray were associated
with the physicians’ decisions to continue empiric antibiotics after diagnosis of a viral infection.

Résumé
Objectifs
Déterminer les caractéristiques des patients associées à la décision des médecins de
poursuivre le traitement empirique par antibiotiques chez les patients atteints d’une infection
des voies respiratoires inférieures et ayant un résultat positif par écouvillonnage
nasopharyngé (ENP).

Méthodologie
Une étude de cohorte rétrospective menée chez des adultes hospitalisés recevant un
traitement empirique par antibiotiques et ayant obtenu un résultat positif par ENP a été
Canadian Journal of General Internal Medicine
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réalisée au cours de l’année 2018. Nous avons comparé les patients qui ont cessé la prise
d’antibiotiques dans les 48 heures suivant un résultat positif par ENP et ceux qui ont
poursuivi le traitement par antibiotiques.

Résultats
Le traitement empirique par antibiotiques s’est poursuivi chez 54 patients (54 %) malgré la
confirmation d’une infection respiratoire virale. La présence d’une consolidation sur la
radiographie pulmonaire (rapport de cotes [RC] de 3,6; intervalle de confiance [IC] à 95 % de
1,5 à 8,3; P = 0,003) et la fréquence respiratoire égale ou supérieure à 22 respirations par minute
au moment du diagnostic (RC de 2,4; IC à 95 % de 1,1 à 5,4; P = 0,03) sont associées à la
poursuite du traitement par antibiotiques.

Conclusion
Une fréquence respiratoire accélérée au moment du diagnostic et la présence d’une consolidation
sur la radiographie pulmonaire sont associées aux décisions des médecins de poursuivre le
traitement empirique par antibiotiques après le diagnostic d’une infection virale.

Introduction
Studies have shown that up to 50% of antimicrobial prescribing
is inappropriate.1 Inappropriate antibiotic prescribing for lower
respiratory tract infections (LRTIs) is the primary driver with
reported rates of improper use as high as 65%.2
Although most LRTI is because of viruses,3 it is challenging to
reliably identify relevant pathogens in patients with LRTI, leading
to a high prevalence of inappropriate antibiotic prescription.4
A recent study has shown that in patients with radiographic
evidence of pneumonia, a pathogen was detected in only 38%
of cases, of which 23% were viruses, 11% were bacteria, and 3%
were bacterial-viral coinfections.3 However, rates of bacterial
coinfections vary widely in studies from 2%–65%5 and there
is no reliable test to rule out coinfections in patients who have
a confirmed viral LRTI. Furthermore, bacterial coinfections
were found to be implicate up to 55% of deaths in the swine flu
pandemic of 2009.6 Therefore bacterial coinfections may be of
great concern to clinicians, even if a nasopharyngeal swab (NPS)
detects a virus. In patients with severe influenza, patient factors
such as younger age and lower comorbidities are predictive of
acquiring a bacterial coinfection.7 It may be possible that some
of these patient factors also impact the decision of clinicians to
continue, discontinue, or change the patient’s antibiotics in light
of a positive viral swab.
Antimicrobial stewardship programs (ASP) are now a
required organizational practice in Canada and have been shown
to improve patient care.8 ASP programs have been successful in
improving appropriate antibiotic prescribing, reducing pathogen
resistance, and improving clinical outcomes among inpatients
for community-acquired pneumonia (CAP) treatment.9 The use
of clinical pathways as an ASP strategy for the management of
CAP has been shown to reduce the length of stay and days of
intravenous antibiotic therapy.10
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Hence, we aimed to determine patient characteristics that
trigger the continuation of empiric antibiotics in patients with
laboratory-confirmed viral respiratory tract infection for the
final goal of developing a clinical pathway to improve antibiotic
prescribing for the treatment of LRTIs. Additionally, we assessed
whether antibiotic management is associated with length of stay,
mortality rates, and risk for Clostridioides difficile infection.

Methods
This retrospective cohort study was conducted at two tertiary
care teaching sites in Hamilton, Ontario, Canada, with 607 and
353 beds, respectively. The study was approved by the Hamilton
Integrated Research Ethics Board.
We received a list of all patients admitted during the period
between January 1 and December 31, 2018, who had an NPS
positive for a respiratory virus from the microbiology lab. Patients
were then randomly assigned into rank order and checked for
eligibility from the first-ranked patient until the 100 eligible
patients were identified. The eligibility criteria were 18 years
of age or older, admitted to the medicine service with a formal
diagnosis of a lower respiratory tract infection, and started on
empiric antibiotics while the results of the NPS were pending.
Patients were excluded if they had a history of HIV, febrile
neutropenia, or received antibiotics for another indication/
infection. We compared the characteristics and presentation of
patients in whom antibiotics had been continued with those in
whom antibiotics were stopped within 48 hours of the positive NPS
results. Our in-house multiplex polymerase chain reaction (PCR)
viral panel identifies the following viral pathogens: adenovirus,
influenza A, influenza B, metapneumovirus, parainfluenza
1-3, rhino/enterovirus, and respiratory syncytial virus (RSV).
This study included patients from 2018 and therefore excluded
COVID-19 infections.
Canadian Journal of General Internal Medicine
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Potential predictors for the continuation of empiric antibiotics
investigated were age, sex, the presence of respiratory and cardiac
comorbidities, consolidation on chest X-ray, fever (≥ 38°C),
positive bacterial blood or respiratory culture, white blood cell
(WBC) count, type of virus isolated, and the components of
the quick sepsis-related organ failure assessment (qSOFA) tool
on presentation: high respiratory rate (RR, ≥ 22 breaths/
minute [bpm]), an altered level of consciousness (Glasgow
coma scale< 15), and decreased systolic blood pressure (SBP;
≤ 100 mmHg). The qSOFA is used to identify patients with a
suspected infection that are at risk for a poor outcome. A
score of ≥2 is associated with increased mortality and the
need for intensive care (ICU) admission.11 We hypothesized
that higher qSOFA scores would be associated with a higher
rate of antibiotic continuation post-NPS result. The rate of
bacterial co-infection was also determined and defined as a
sputum or blood culture that was positive for bacteria
deemed to be causal of a respiratory tract infection. The
following patient outcomes were evaluated: length of stay,
inpatient mortality, and C. difficile infection (CDI).
We first conducted a Chi-squared univariate analysis
comparing patients who had their antibiotics continued with
those who did not and reported odds ratio (OR) and the 95%
confidence interval (CI) for the binary data. For nonnormally

distributed continuous data, we used the Mann-Whitney U-test.
Potential predictors for the continuation of empiric antibiotics
with a P-value of < 0.2 in univariate analysis were included in
the logistic regression multivariate analysis.

Results
Among 1068 patients with positive NPS, 293 patients were
screened for eligibility to achieve the sample size of 100 eligible
patients. The most common reason for exclusion was being
admitted to another service (37%; Figure 1).
Of the included patients, 52% were male, the median age
was 80 (intraquartile range (IQR), 67–88) years, and the median
length of stay was 4 (IQR, 2-9) days. The most frequently isolated
viruses were Rhino/Enterovirus (36%) and Influenza A/B (37%).
Ceftriaxone and azithromycin were the most frequent (37%)
antibiotic regimen, followed by levofloxacin (31%). Fifty-four
(54%) had their empiric antibiotics continued beyond 48 hours
after the positive NPS results. Only 12 patients with a severe
illness (qSOFA=2 or 3) were eligible, of which 67% (eight) had
their antibiotics continued. Eight patients (8%) had a confirmed
bacterial co-infection, of which seven had their antibiotics continued.
Both consolidation on a chest X-ray and a respiratory rate
of ≥22 bpm were associated with continuing antibiotics in the

Figure 1. Patient screening.
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univariate analysis, whereas male sex, age, WBC count, presence
of respiratory or cardiac comorbidities, severity of illness, the
isolated virus (P = 0.94; Figure 2), and choice of empiric antibiotic
regimen (P = 0.23; Figure 3) were not (Table 1).
In multivariate analysis, consolidation on a chest X-ray
(OR, 3.9; 95% CI, 2.4–6.2; P = 0.004) and a respiratory rate of 22
bpm (OR, 2.8; 95% CI, 1.8–4.5; P = 0.02) remained significantly
associated with continuing antibiotics whereas WBC count (OR,
1.07; 95% CI, 1.03– 1.12; P = 0.10) and age (OR, −0.01; 95% CI,
0.97–1.00; P = 0.36) were not.
Inpatient mortality or length of stay were not statistically
associated with a physician’s decision to continue antibiotics
(Table 1). Only two cases of C. difficile infection occurred (one
patient/group).

Discussion
A positive chest X-ray and a high respiratory rate were associated
with a physician’s decision to continue empiric antibiotics after
laboratory confirmation of a viral respiratory tract infection.
The type of virus, initial antibiotic choice, comorbidities, and
severity of illness were not associated with the decision of
continued antibiotics.
We hypothesized that patients with more severe presentations
(i.e., a higher qSOFA score) would be more likely to have their
antibiotics continued. However, no association between the
qSOFA score and the decision to continue antibiotics, and only
a higher respiratory rate –one of the qSOFA components- was

found to be significantly associated with the decision to continue
empiric antibiotics. We may have missed an association because of
the small number of severely sick patients. Most patients with
qSOFA scores of two and higher were most likely admitted to
the ICU and not under a medicine service and were hence, not
eligible.
Only 8% of patients had bacterial culture suggesting
coinfection, and current literature reports a wide range of
bacterial coinfections from 2–65%. However, given limitations in
sputum cultures, and difficulties in diagnosing a bacterial
coinfection, this likely under-represents the original value.
More than half of the patients with a confirmed viral infection
had their empiric antibiotic treatment continued; only a few of
these had a confirmed bacterial coinfection, because of the lack
of a local clinical pathway for the management of these
patients. Such pathways may reduce unnecessary continuation of
antibiotics8 in some of these patients, similar to previous
studies that have found improvement inappropriate antibiotic
ordering for CAP.9
Our study is limited by the fact that it is a retrospective study.
Hence, we can only hypothesize that antibiotic discontinuation
was triggered by a positive NPS but are unable to establish a
causal relationship. Additionally, our study was not powered to
detect differences in clinical outcomes. Therefore, no
conclusions regarding the impact of to continue antibiotics
on patient outcomes. Future studies should assess the role of
prescriber characteristics and evaluate the effect of continuing
versus discontinuing antibiotics on patient-important outcomes

Figure 2. Empiric antibiotic regimen.
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Figure 3. Isolated virus.

Table 1. Clinical Factors.

Antibiotics continued
(n = 54)

Antibiotics
stopped (n = 46)

OR/MD (95% CI)

P value

Male

29 (54%)

23 (50%)

1.16 (0.53−2.55)

0.71

Respiratory comorbidity

26 (55%)

21 (45%)

1.11 (0.50−2.43)

0.80

Cardiac comorbidity

46 (53%)

40 (47%)

0.86 (0.28−2.70)

0.8

4 (7%)

4 (9%)

0.84 (0.20−3.56)

0.81

RR ≥ 22 bpm

34 (63%)

19 (41%)

2.42 (1.08−5.41)

0.03a

GCS < 15

7 (13%)

7 (15%)

0.83 (0.27−2.57)

0.75

qSOFA = 0

16 (30%)

20 (43%)

−

qSOFA = 1

30 (56%)

22 (48%)

0.59 (0.25−1.40)

0.23

qSOFA = 2

8 (15%)

4 (9%)

0.41 (0.09−1.60)

0.21

qSOFA = 3

0

0

−

−

Consolidation on CXR

32 (59%)

13 (28%)

3.58 (1.54−8.32)

0.003a

Febrile (T ≥ 38 °C)

16 (30%)

13 (28%)

1.07 (0.45−2.55)

0.88

Positive bacterial culture (sputum and blood)

7 (13%)

1(2%)

6.60 (0.80−308.60)

0.099

WBC

9.6 (7.3−14.50)

8.45 (6.125−12)

3.39 (0.26−6.51)

0.09b

Age

75 (65.25 to 86.5)

83 (70.5−88.75)

−4.04 (−9.92 to 1.84)

0.07b

3 (6%)

6 (13%)

0.39 (0.09−1.67)

0.19

5 (2.0−9.75)

3 (1.0−8.75)

8.07 (−5.26 to 21.40)

0.195

Patient characteristic

SBP ≤ 100 mmHg

Outcomes
Inpatient mortality
Length of stay (days)

OR, odds ratio; MD, mean difference; SBP, systolic blood pressure; RR, respiratory rate; bpm, breaths per minute; GCS, Glasgow coma scale;
CXR, chest X-ray; WBC, white blood cell count; qSOFA, quick Septic-related Organ Failure Assessment; T, temperature.
a statistically significant, b Other variables that qualified for multivariate analysis (P value = 0.05−0.2)
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such as time to clinical improvement, length of stay, in-patient
mortality, and C. difficile infection rates.
In conclusion, our study has enhanced the understanding
of physician decision-making regarding antibiotics in patients
with laboratory-confirmed viral respiratory tract infections. An
increased respiratory rate and consolidation on chest X-rays were
associated with the physician decision to continue antibiotics
after laboratory confirmation of a viral infection.

Disclosure
Approval for the study was granted by The Hamilton Integrated
Research Ethics Board (HiREB) which represents the institutions
of Hamilton Health Sciences, St. Joseph’s Healthcare Hamilton,
Research St. Joseph’s-Hamilton and the Faculty of Health Sciences
at McMaster University.
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Abstract
Background
Point-of-care ultrasound (POCUS) has become a useful diagnostic tool across multiple
specialties. However, no standardized curriculum is currently in place for Canadian Internal
Medicine (IM) residency programs. This report aims to describe the development of a
longitudinal POCUS curriculum at Dalhousie University and reports on resident knowledge,
confidence, and perceived clinical utility of POCUS also.

Methods
Residents in the core IM program were invited to complete a POCUS survey and knowledge
test in December 2019. The survey evaluated self-reported confidence in acquired POCUS
skills and clinical use in practice, whereas the knowledge test evaluated image interpretation
skills.

Results
A total of 34/45 (75.6%) residents participated, who agreed that POCUS training should be a
formal component of residency (4.56 ± 0.56). Scores on the knowledge test improved based
on time spent in the curriculum, with postgraduate year (PGY) 1s scoring an average of 70.0%
(21/30) and PGY3s 82.8% (24.9/30; P = 0.02). Residents reported the strongest confidence in
lung imaging for detecting A and B lines (4.10 ± 0.79), pleural effusions (3.92 ± 0.90), and
lung sliding (3.89 ± 0.92).

Conclusion
Dalhousie University is among the first IM programs in Canada to implement a formal
longitudinal POCUS curriculum, which has enabled the incremental acquisition of POCUS
knowledge, confidence, and clinical utility amongst residents.
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Résumé
Contexte
L’échographie au point d’intervention (POCUS) est devenue un outil de diagnostic
utile dans de multiples spécialités. Toutefois, aucun programme normalisé n’est en
place actuellement dans les programmes de résidence en médecine interne au
Canada. Ce rapport vise à décrire l’élaboration d’un programme longitudinal sur la
POCUS à l’Université Dalhousie et rend compte des connaissances et de l’assurance
des résidents relatives à la POCUS et de leur perception quant à son utilité clinique.
Méthodologie
Des résidents du programme de médecine interne tronc commun ont été invités à
répondre à un sondage sur la POCUS et à effectuer un test de connaissances en
décembre 2019. Le sondage a évalué le degré d’assurance quant aux compétences
acquises sur la POCUS et à son utilisation clinique dans la pratique, tandis que le test
de connaissances a évalué les compétences en matière d’interprétation des images.
Résultats
Au total, 34 des 45 résidents ayant participé au sondage (75,6 %) sont d’avis que la
formation sur la POCUS devrait être une composante officielle de la résidence (4,56
± 0,56). Les scores du test de connaissances s’améliorent en fonction du temps passé
dans le programme, le score des résidents de première année d’études postdoctorales
(PGY-1) étant de 70,0 % (21/ 30) en moyenne et celui des résidents de troisième
année (PGY-3) de 82,8 % (24,9/30; P = 0,02). Les résidents mentionnent faire preuve
de la meilleure assurance en matière d’imagerie pulmonaire dans la détection des
lignes A et B (4,10 ± 0,79), des épanchements pleuraux (3,92 ± 0,90) et des
glissements pulmonaires (3,89 ± 0,92).
Conclusion
L’Université Dalhousie figure parmi les premiers programmes de médecine interne au
Canada à mettre en œuvre un programme longitudinal officiel sur la POCUS, ce qui a
permis l’acquisition progressive parmi les résidents des connaissances et de l’assurance
relatives à la POCUS et de l’utilité clinique de cet outil de diagnostic.
Introduction
Bedside point-of-care ultrasound (POCUS) has been increasingly
recognized as a useful diagnostic tool across multiple medical
subspecialties over the last decade.1–4 Integrating POCUS into
the traditional history and physical examination enhances patient
assessment and can reduce time to diagnosis. POCUS is portable,
accessible, and uses no ionizing radiation. 5,6 Additionally, studies
have demonstrated reduced procedure-related complications
with the use of ultrasound guidance.7–10
With its increasing use, POCUS has successfully been
incorporated into multiple subspecialty training programs.
Emergency and Critical Care Medicine programs have been
early adopters of this technology, while uptake by Internal
Medicine (IM) programs has been more gradual. The American
College of Physicians published a statement in 2018 formally
acknowledging the importance of POCUS in IM.3 Despite this,
no formal curriculum currently exists for core IM residency
programs across Canada.11–13 Cited challenges to implementing
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such a curriculum include lack of experienced faculty, cost of
and access to equipment, and lack of educational time. 14–17
In 2017, the Canadian Internal Medicine Ultrasound
(CIMUS) Group published a series of consensus recommendations
for incorporating POCUS into core IM training programs
including applications and ultrasound-guided procedures.17
This was followed by 22 education indicators in 2018 to
guide curriculum development.18 These indicators include
recommendations about teaching time, equipment access,
faculty-to-learner ratio, and mechanisms for appropriate
quality assurance.
At Dalhousie University, a longitudinal POCUS curriculum
was launched in July 2017 for all core IM residents, with the first
cohort recently completing the program in June 2020. This report
aims to describe the development of a POCUS curriculum at
our center and share our assessment of knowledge, confidence,
and perceived clinical utility of POCUS amongst residents at
different stages in the curriculum.
Canadian Journal of General Internal Medicine

Implementation of a Longitudinal POCUS Curriculum

POCUS Curriculum Overview
Session structure
The curriculum begins with an introductory session during the
postgraduate year (PGY) 1 Bootcamp week in July. This session
combines a didactic component focusing on the fundamentals
of POCUS with a hands-on session where residents practice
scanning under direct supervision. This model accounts for
an expected range of prior POCUS exposure among learners.
Following the PGY1 Bootcamp, residents begin a rotating
schedule comprising weekly respiratory, cardiovascular, and
integration POCUS sessions from September through May. Each
week, there are separate junior (PGY1) and senior (PGY2/3)
sessions. Stratification of groups allows residents to demonstrate
an increasing level of competence as they progress through the
curriculum. In a year, a resident will attend at least 5–6 unique
sessions. Each session is 90 minutes in length and includes
a 15-minute didactic component focusing on the topic to be
covered, followed by supervised, hands-on scanning of inpatients.
Residents attend sessions in groups of 3–4 learners supervised
by an attending physician (general internist, respirologist, or
cardiologist). Senior residents have the option to revisit the
didactic component as a review before hands-on scanning or
can proceed directly to hands-on scanning. A schedule assigning
residents and staff to their respective sessions is created at the
beginning of the year. Faculty training sessions are held separately
through dedicated elective course offerings and guided access
to recommended online resources.
Curriculum content
Curriculum content focuses primarily on the respiratory and
cardiovascular exams, as these were felt to be most relevant for
IM residents (Figure 1). The junior (PGY1) curriculum is divided
into 10 respiratory, 10 cardiovascular, and 10 integration sessions,
each with its specific learning objectives (Table 1). The sessions
are administered in a linear incremental program, incorporating
both acquisition and interpretation skills simultaneously. The
integration sessions are incorporated into the latter third of
the year for junior (PGY1) learners and year-round for senior
(PGY2/3) learners. Residents are also provided with specific
online resources to be accessed before each session.
Complementary to the sessions described above, ultrasoundguided procedures including central venous catheter insertion,
thoracentesis, chest drain insertion, paracentesis, and peripherally
inserted central catheter (PICC) line use were taught biannually
in the simulation lab during full-day sessions.
Curriculum Evaluation
Formal POCUS teaching sessions are regularly assessed
using electronic evaluations on the One45 medical education
Canadian Journal of General Internal Medicine

management platform. Evaluations are completed by residents
after each session, allowing them to provide feedback on both
the session and their instructor. Evaluations are compiled and
reviewed by the POCUS Committee at quarterly meetings to
ensure the changes that can be made to the session structure
or content based on the received feedback. Session instructors
also receive a copy of evaluations from residents who attended
their session.
A POCUS survey and knowledge test were administered
to all residents in the program in December 2019 during an
academic half-day, as described in Appendices 1 and 2. The
survey evaluated self-reported confidence in acquired POCUS
skills and clinical use in practice, whereas the knowledge test
evaluated image interpretation skills. The survey also provided
residents with the opportunity to give feedback on the formal
teaching sessions. The test knowledge was particularly useful
as it provided an assessment of our curriculum and identified
the learning gaps, which was helpful to guide future changes.

Methods
Residents in the core IM program were invited to complete an
anonymous survey and knowledge test in December 2019. All
participants had been taught POCUS since PGY1 using the
curriculum described in Figure 1.
The anonymized survey and knowledge test (Appendices
1 and 2) were administered during an academic half-day session
in paper format. The nonvalidated survey contained nine
questions that evaluated the clinical use of POCUS outside of
formal teaching sessions concerning the frequency and specific
application and self-reported confidence in acquired POCUS
skills. Residents were also surveyed on their perception of the
relevance of POCUS in IM and future subspecialty training,
as well as their comfort in teaching POCUS to junior
learners. All questions were administered using a five-point
Likert scale.
The 30-item knowledge test included a series of short
answer questions that evaluated the resident’s understanding
of technical POCUS skills and ability to interpret images of
the respiratory and cardiovascular exams. More specifically,
residents were assessed on their ability to identify an A versus
B line pattern, presence of a pleural effusion, and utility of
lung sliding in the respiratory POCUS exam. Questions also
addressed the ability to identify a parasternal long axis,
parasternal short axis apical 4-chamber, and subcostal view
in the cardiovascular POCUS exam.
Data from the survey and knowledge test were analyzed
in Microsoft Excel. Knowledge test scores were compared
between PGY1 and PGY3 residents using an unpaired t-test.
A P value of 0.05 was considered the threshold for statistical
V o l u m e 16 , I s s u e 3 , 2 0 2 1
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Table 1. Objectives for respiratory, cardiovascular, and integration POCUS learning sessions.

POCUS session
Respiratory

Cardiovascular

Integration

Objectives
Acquire standard views for a respiratory POCUS exam including at least four zones in each hemithorax, with the
diaphragm in one of those views.
Demonstrate optimization of POCUS images and recognize when an image is not satisfactory for interpretation.
Demonstrate a systematic approach to interpreting images of the respiratory POCUS exam.
Interpret POCUS images, commenting on lung sliding, presence of A- lines versus B lines, signs of consolidation, and
presence/absence of pleural effusions.
Acquire standard views for a cardiovascular POCUS exam including PLAX, PSAX, apical 4/5 chambers to primarily assess
LV and RV size and function, and to appreciate normal valvular, aortic, and left atrial appearance also.
Limited color flow doppler may be used for the assessment of massive regurgitant valvulopathy.
Acquire subcostal views to assess for pericardial effusions and visualize the IVC with dynamic respiratory assessment for
volume status.
Demonstrate optimization of POCUS images and recognize when an image is not satisfactory for interpretation.
Interprets POCUS images, commenting on gross LV size and function, presence/absence of a pericardial effusion, and
features of the IVC.
Acquire and interpret images from both the respiratory and cardiovascular POCUS exams within the context of a
patient’s presentation to formulate a diagnosis and management plan.
Understand the limitations of POCUS.

PLAX, parasternal long axis; PSAX, parasternal short axis; LV, left ventricular; RV, right ventricular; IVC, inferior vena cava.

Figure 1. Longitudinal POCUS curriculum overview for core internal medicine residents at Dalhousie University.
LV, left ventricular; RV, right ventricular; IVC, inferior vena cava.
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A total of 33/34 (97.1%) residents reported practicing
POCUS exams outside of formal learning sessions, with an
average use of 3.78 ± 2.39 times per month (Figure 2). The
applications used most often include respiratory POCUS exams
for lung sliding, A/B lines, pleural effusions, and visualization of
the inferior vena cava to aid in volume assessments.
The survey assessed residents reported confidence (Figure 3)
in obtaining and interpreting standard POCUS views of
the respiratory and cardiovascular exams, which was
strongest in lung imaging for A/B lines (4.10 ± 0.79), pleural
effusions (3.92 ± 0.90), and lung sliding (3.89 ± 0.92). The lowest
reported confidence was reported in obtaining apical 4/5
chamber views (3.32 ± 0.77), subcostal view (3.13 ± 0.72), and
Figure 2. Resident reported use and application of
assessing gross left ventricular systolic function (2.79 ± 0.96).
POCUS outside of formal teaching sessions.
A separate 30-item knowledge test was administered
significance. The Research Ethics Board approval for to evaluate the resident understanding of technical POCUS skills
this study was waived by the Nova Scotia Health and ability to interpret images of the respiratory and
Authority as it was deemed to be a Quality cardiovascular exams. Scores on the knowledge test improved
Improvement Initiative.
based on time spent in the curriculum, with PGY1s scoring an
average of 70.0% (21/30) and PGY3s 82.8% (24.9/30; P = 0.02).

Results

A total of 34/45 (75.6%) residents participated in the survey
and knowledge test including residents from all postgraduate training years, with 12/14 (85.7%) of PGY1’s, 12/16
(75.0%) of PGY2’s, and 10/15 (66.7%) of PGY3’s. Residents
agreed that POCUS should be a formal component of
residency training (4.56 ± 0.56), and felt that it would be
useful in their future subspecialty training and/or career
(4.03 ± 1.00). Residents felt less comfortable with their
abilities to teach POCUS to more junior learners (3.56 ±
0.99).

Discussion
Dalhousie University is one of the select IM programs in
Canada to implement a formal longitudinal POCUS
curriculum into its training program.20 Overall, the survey
and knowledge test demonstrated that the curriculum has
contributed to graded improvements in POCUS knowledge,
confidence, and clinical utility amongst residents.
The survey revealed that residents agree that POCUS
training should be a formal component of core IM residency
training. Surveyed residents were at different levels in training
and pursuing diverse subspecialties. Despite this, residents felt
acquired skills would be useful in future practice. These results
support the need for broad implementation of a formalized
POCUS curriculum in core IM training programs.
Results also indicated a high uptake of residents
practicing POCUS skills independently outside of formal
teaching sessions. POCUS is highly user-dependent, which
emphasizes the need for deliberate hands-on practice to refine
skills.21 Residents reported practicing their skills most often on
respiratory and vascular exams, consistent with the higher selfreported confidence in these same applications. Residents are
less comfortable with the cardiac POCUS exam, explained
by the increased complexity of views involved. This helps
identify areas for future improvement, which includes adding
more cardiac focused sessions with trained faculty.

Figure 3. Resident reported confidence in various POCUS
skills using a five-point Likert scale.
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Average scores on the 30-item knowledge test increased
between PGY1 versus PGY3 residents. Several studies have
examined the efficacy of longitudinal curriculums versus
isolated POCUS workshops and have shown benefits to both
approaches.22–25 Two recent studies in favor of longitudinal
curriculums suggest that ongoing repetition and practice are
required to maintain competency.22,23 The increase in scores
amongst IM residents beginning versus completing the program
supports the success of a longitudinal curriculum at our center.
There are many reported challenges in implementing a
formal POCUS curriculum, some of which were encountered
during this experience. A commonly cited barrier is the lack of
equipment.14,26 At our center, there are two cart-based portable
ultrasound machines (Sparq, Philips.com) and four hand-held
ultrasound devices (three Vscan’s, GE Healthcare.com; one
Lumify, Philips.com) dedicated to the Department of Medicine
(DOM) and available for use by residents, fellows, and staff. These
machines are kept on our Medical Teaching Unit (MTU) and
Intermediate Medical Care Unit (IMCU) and are used for the
weekly formal POCUS sessions. In addition, some individual
faculty and divisions possess hand-held devices, which were
shared during teaching sessions. There is also a portable Sparq
ultrasound machine in the emergency department; however, it
is not dedicated to IM, meaning that it may be in use by either
the emergency department staff or another consulting service
at any given time.
Another cited barrier is the lack of trained faculty to teach
hands-on sessions. At our center, we are fortunate to have a mix
of five general internists, two respirologists, and nine cardiologists
who volunteer to teach sessions. We focused our initial POCUS
curriculum on cardiopulmonary system assessment. However, in
future iterations, we intend to expand to other system assessments
of importance to the internist including genitourinary and
musculoskeletal applications. Collaboration with and guidance
from radiologists at our center would enable optimal teaching
and learning opportunities.
Outside of these formal sessions, exposure to POCUS
teaching can be variable depending on the rotation. There are
not always faculty trained in POCUS present in day-to-day
work (i.e., MTU bedside rounding). This lack of consistency
in encouraging and supervising POCUS by faculty members
hampers the reinforcement of the formal curriculum and is an
area for improvement in our program. Training sessions for
faculty are available through dedicated intensive learning
opportunities within DOM, in collaboration with the
Department of Anesthesia and Critical Care. The ultimate goal
is to eventually develop POCUS champions for each division
32 V o l u m e 16 , I s s u e 3 , 2 0 2 1
CJGIM_482_178434.indd 6

and/or service. As residents’ cycle through the curriculum,
there are more senior residents becoming comfortable with
POCUS, which allows for mentoring and informal teaching
onwards and overnight call shifts. Lastly, time can be a
significant barrier as it can be difficult for residents to fit
POCUS into already busy days or evening call shifts. Targeted
teaching and role modeling of efficiency skills could improve
this.
Patient identification for formal teaching sessions was also
an early challenge for our curriculum, resulting in time spent
during each session searching for suitable inpatient volunteers. As
a solution, a system was developed to ensure patient identification
before each session. Each week, a designated resident would
identify and obtain consent from 2 patients + 1 “back-up”
patient per group from the MTU, IMCU, or cardiology ward.
These residents were also responsible for bringing the ultrasound
machines to the sessions.
In 2019, the CIMUS group published several educational
indicators as a framework to encourage the implementation
of POCUS curriculums.18 Many factors would be useful to
incorporate into our curriculum in the future. For example,
efforts are currently being directed towards developing a userfriendly archiving system for learners to save scans for later
review by staff. The current system in place is cumbersome.
A more convenient system would encourage archiving and
provide learners with feedback on their ability to acquire
and interpret images. Given that learners independently
practice their skills outside of formal POCUS sessions, this
is a needed component to an effective POCUS curriculum
from a patient safety perspective. It would also contribute to
the development of a culture of quality assurance and affect
the hidden curriculum.
The indicators also suggest a target number of scans for
acceptable proficiency in a given application which will be
gradually incorporated into our curriculum in the form of an
entrusted professional activity (EPA) given the recent development
of Competency by Design in core IM.27 We are currently drafting
separate EPAs for the respiratory and cardiovascular POCUS
exams, with a target number that should be met during each
level of training based on published accepted thresholds and
criteria.28,29
The POCUS curriculum evaluation component of our report
has limitations. The resident response rate for both the Likert
scale survey and knowledge test was 75.56% (34/45 residents),
with the lowest response rate amongst PGY3s. Additionally,
this was a cross-sectional study, which is associated with its
limitations. A longitudinal intraparticipant comparison
would
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would have allowed us to compare the learners’ scores as they
progress through the curriculum.

Conclusion
The longitudinal POCUS curriculum at Dalhousie University,
taught by both general internists and subspecialists, was
launched in July 2017 for all core IM residents with the first
cohort completing their program in June 2020. We have
presented a description of our curriculum along with an
assessment of its impact. Results revealed that the
curriculum has enhanced POCUS knowledge, confidence,
and clinical utility amongst residents. EPAs, thresholds, and
criteria for competency are under development. Our center is
actively pursuing the adoption of a cost-efficient archiving
system, which is a needed component for both patient safety
and resident education. Overall, the POCUS curriculum
implementation into Dalhousie’s core IM residency program,
along with challenges encountered along the way, can
hopefully serve as a model for other IM programs across the
country.

Disclosure
This study was reviewed by the Nova Scotia Health Authority
Research Ethics Board. The Board agreed that this project was
a Quality Improvement initiative and according to Article 2.5
of the TCPS does not require ethics approval.
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Appendix 1

POCUS Knowledge Test
1.
a. What is the name of this view?
b. Identify the structures:
i. A)_________________
ii. B)_________________
iii. C)_________________
iv. D)_________________

2. Please name each probe and give an example of what you
would use each for:
a.
b.
c.
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3. What is the name of this view?
a. Please identify the structures in this view:
A)
B)

4.
a. Describe what is seen?
b. Give two differential diagnosis for this finding:
i.
ii.

5.

C a n a d i a n

J o u r n a l

a. What is the name of this view?
b. Please identify 3 different structures you see in this view:
i.
ii.
iii.
o f

G e n e r a l

I n t e r n a l

M e d i c i n e
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6.

7.

a. Where do you look for lung sliding?
b. List 2 causes of absent lung sliding?
a. What is the name of each view?

i)___________________ ii)____________________ iii)_________________________

b. Identify the landmarking to obtain the view above, including direction of the probe:
8.
a. Where do you measure the IVC in a volume assessment?
b. What are 2 criteria that suggest a patient has an elevated central venous pressure?
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9. Interpret the image.

10.
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a. What is the structure?
b. Normal or abnormal?
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POCUS Survey
1. What year are you in?
PGY1

PGY2

PGY3

2. Approximately how many POCUS sessions have you attended throughout your IM
residency?
a. Lung ________
b. Cardiac________
3. POCUS training should be a formal component of IM residency:
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

4. I use POCUS on my own (outside of formal teaching sessions)?
Yes

No

a. If yes, how often do you use POCUS outside of formal teaching sessions? (approximate
#/month)?
b. What do you use it for?
Interpreting Ejection Fraction
Assessing for pericardial effusion
Measuring IVC size and variability to assess volume status
Imaging the pleura for lung sliding and obtain A vs B lines
Assessing for pleural effusion

5. POCUS has changed my management of patients?
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

6. I anticipate using POCUS in my future subspecialty training and/or career.
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

7. I teach POCUS to junior learners (informally or formally).
Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

8. Do you have any feedback on the formal POCUS teaching sessions?
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9. I am confident in using POCUS to obtain the following cardiac/lung images (a-d) and determine
the following via image interpretation (e-k):
1 - Strongly Disagree
2 – Disagree
3 – Neutral
4 – Agree
5 - Strongly Agree

Prior to starting residency?
1

2

3

4

5

Now?
1

2

3

4

5

a) Parasternal
long and short
axis views
b) Subxiphoid 4
chamber view
c) Apical 4/5
chamber view
d) Image the IVC
e) Interpreting
Ejection Fraction
f) Assessing for
pericardial
effusion
g) Measuring IVC
size and
variability to
assess volume
status
h) Imaging the
pleura and
obtain A vs B
lines
i) Assess for
pleural effusion
j) Assess lung
Sliding
k) Integrating
heart, lung and
IVC findings to
determine the
etiology of
dyspnea
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Abstract
Background
Poor communication with hospitalized patients facing serious, life-limiting illnesses can
result in care that is not consistent with patients’ values and goals. The Serious Illness Care
Program (SICP) is a communication intervention originally designed for the outpatient
oncology setting that could address this practice gap.

Methods
A multihospital quality improvement initiative adapted and implemented the SICP on the
medical wards of four teaching hospitals in Calgary, Hamilton, Ottawa, and Montreal. The
SICP consists of three main components: tools (including the Serious Illness Conversation
Guide for clinicians), training for frontline clinicians to practice using the Guide, and system
change to trigger and support serious illness conversations in practice. Implementation of the
SICP at each site followed a phased approach: (1) Building a Foundation; (2) Planning; (3)
Implementation; and (4) Sustainability. To assess the success of implementation and its
impact, we developed an evaluation framework that includes process measures (e.g., number
and proportion of eligible clinicians trained, number and proportion of eligible patients who
received a serious illness conversation), patient-reported outcomes (including a validated,
single-item “Feeling Heard and Understood” question), and clinician-reported outcomes.
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Conclusion
Based on our adaptation and implementation efforts to date, we have found that the SICP is
readily adaptable to an inpatient medical ward setting. Future manuscripts will report on the
fidelity of implementation, impact on patient- and clinician-reported outcomes, and lessons
learned about how to implement and sustain the program.

Résumé
Contexte
Une mauvaise communication avec les patients hospitalisés atteints d’une maladie grave
qui limite leur espérance de vie peut se traduire par des soins qui ne correspondent pas à
leurs valeurs et à leurs objectifs. Le Programme de soins dans le cas de maladies graves
(PSMG) est une intervention de communication conçue à l’origine pour l’oncologie externe
qui pourrait remédier à cette lacune dans la pratique.

Méthodologie
Une initiative multihospitalière visant l’amélioration de la qualité a adapté et mis en œuvre le
PSMG dans les unités de soins de quatre hôpitaux universitaires situés à Calgary, à Hamilton,
à Ottawa et à Montréal. Le PSMG comprend trois principaux éléments : des outils (dont le
guide de conversation sur les maladies graves à l’intention des cliniciens), de la formation
pour que les cliniciens de première ligne puissent s’exercer à l’aide du guide et un
changement de système pour entamer et faciliter les conversations sur les maladies graves
dans la pratique. À chaque endroit, la mise en œuvre du PSMG a suivi une approche
progressive : 1) l’établissement d’une base; 2) la planification; 3) la mise en œuvre; 4) la
durabilité. Pour évaluer le succès de la mise en œuvre et ses répercussions, nous avons créé
un cadre d’évaluation qui comprend des mesures de processus (p. ex., le nombre et la
proportion de cliniciens admissibles formés, le nombre et la proportion de patients
admissibles qui ont eu une conversation sur les maladies graves), des résultats rapportés par
les patients (dont une question validée à un seul élément « se sentir écouté et compris ») et
des résultats rapportés par les cliniciens.

Conclusion
À la lumière de nos activités d’adaptation et de mise en œuvre réalisées jusqu’à maintenant,
nous constatons que le PSMG est facilement adaptable à un contexte d’unité de soins pour
les patients hospitalisés. Les prochains manuscrits porteront sur la fidélité de la mise en
œuvre, les répercussions sur les résultats rapportés par les patients et les cliniciens et les
leçons apprises sur la façon de mettre en œuvre et de maintenir le programme.

Introduction
Good communication between patients and healthcare practitioners
can result in high-quality care that aligns treatment to patients’
goals and values. Effective communication is important for
hospitalized, seriously ill patients at risk of receiving invasive
treatments inconsistent with their preferences. This article
defines a serious illness conversation as a discussion between
a practitioner and a patient with a serious life-limiting illness
or their substitute decision-maker(s) regarding their illness
understanding, prognosis, values, goals, fears, and sources
of strength.1 These conversations intend to enable a more
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person-centered approach to care and better align current or
future treatment with patients’ values and goals.1 However, in
the hospital setting, serious illness conversations are infrequent,
occur too late in the illness trajectory, and often fail to adequately
address prognosis or elicit the patient’s goals, values, and wishes.2,3
Poor quality of communication during serious illness is associated
with medical error,4,5 suboptimal patient experience and quality
of life,4,6–10 increased risk for clinician burnout,11,12and higher
healthcare costs.13 Thus, improving the quality of serious illness
conversations may lead to important improvements in the quality
of patient care in hospital settings.

Canadian Journal of General Internal Medicine

I m p l e m e n t a t i o n o f t h e S e r i o u s I l l n e s s C a r e P r o g r a m o n H o s p i t a l M e d i c a l Wa r d s

Clinicians may find it difficult to have serious illness
conversations for several reasons.14 Many clinicians are uncertain
about their knowledge, competency, and skills to deliver serious
illness conversations13,15 to the point where some clinicians
actively avoid them.16 In addition, there is a culture within the
health system to delay serious illness conversations until very
late in the illness trajectory.17–19 Also, while some clinicians
might prefer to rely on palliative care specialists to have these
conversations, there are not enough palliative care clinicians
available to meet the needs of all patients experiencing serious
illnesses. The Serious Illness Care Program (SICP) is a systembased communication intervention designed to address these
barriers and thus, improve the timing, quality, and frequency of
conversations with patients facing serious, life-limiting illnesses
about their values and goals.3,17 The SICP resulted in earlier
and more frequent conversations with patients and sustained
reductions in patient anxiety and depression in a randomized
controlled trial conducted in an outpatient oncology setting. 1,20
Although originally designed for ambulatory cancer care, we
hypothesized that the SICP would be well-suited to address the
documented gaps in communication for hospitalized patients
experiencing serious illness. This article aims to describe the
methods for a multisite quality improvement initiative that
adapted and implemented the SICP on the medical wards at four
teaching hospitals across Canada. We will report the results of
this study in future manuscripts.

Methods
Design
This is a multihospital quality improvement study. A quality
improvement framework was chosen because it places explicit
value on the tailoring of the evidence-based SICP to the local
context to maximize uptake and impact.
Context
We adapted and implemented the SICP on general internal
medicine wards at four hospitals across Canada: Foothills
Medical Centre, Calgary, Alberta; Hamilton General Hospital,
Hamilton, Ontario; Montreal General Hospital, Montreal, Quebec;
and The Ottawa Hospital Civic Campus, Ottawa, Ontario.
Participating sites were a convenience sample identified through
our collaborative research network (Canadian Researchers at
the End of Life Network). The participating general internal
medicine wards were affiliated with a teaching institution and were
staffed by interprofessional teams (nurses, nurse practitioners,
physicians, physiotherapists, occupational therapists, social
workers, registered dieticians, speech-language pathologists,
and pharmacists), learners (medical students, residents), and
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administrative personnel. The number of general medical beds
varied across participating sites and ranged from 38 in Calgary to
100 in Hamilton (Table 1).

Intervention: Description of the SICP
The SICP consists of three components: communication tools,
clinician training, and system change.17 The central communication
tool is the Serious Illness Conversation Guide (hereafter referred to
as the Guide), which provides a conversation flow and specific,
patient-tested language for clinicians (Appendix A). The Guide
was developed by a team of palliative care experts at Ariadne
Labs (Boston, MA, USA) and consists of seven elements that
address; illness understanding, decision-making and information
preferences, prognostic disclosure, patient goals, values and fears,
views on acceptable function and trade-offs, and desires for
family involvement. In contrast to many other communication
tools in this field,21 the Guide is based on best practices in
palliative care communication17 and has evidence demonstrating
its positive impact on patient-important outcomes. For instance,
in a cluster randomized controlled trial in the outpatient
oncology setting, the use of the Guide when compared with
usual care resulted in more frequent, accessible, comprehensive,
patient-centered, earlier conversations documented in the
electronic medical record (EMR), and sustained clinically
important reductions in anxiety and depression amongst
patients diagnosed with advanced cancer.1,20 A further analysis
of this study by Paladino et al.22 showed that the use of the Guide
was feasible, acceptable, and associated with positive experiences
for both patients and clinicians. We did not make any changes to
the content of the Guide, but did add local institutional branding
at each site as permitted by the Ariadne Labs creative
commons licensing agreement. Other program tools include a
previsit letter, which we modified for the hospital setting (see
section ‘Phase 2: Planning’), a Clinician Reference Guide that
provides additional communication tips for clinicians to
consider when using the Guide, and a Family Communication
Guide (Appendix C) that is designed to support patients in
having ongoing conversations with their family. We did not make
any changes to the latter two tools during our implementation.
The training component consists of an interactive training
session for clinicians to practice using the Guide. This 2.5 to
3-hour workshop includes; a reflection exercise about the
importance of serious illness communication, a didactic session
about the evidence base for serious illness conversations, a live or
video demonstration of a trained clinician using the Guide with
a standardized patient followed by a large group debriefing,
individual skills practice role-playing the use of the Guide
with direct observation, feedback by expert facilitators, and a
final debrief.17 The facilitators were trained in using the SICP
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Table 1. Characteristics of Participating Hospital Sites and Implementation Teams.

Characteristics

Foothills
Medical Centre

Hamilton
General
Hospital

McGill
University
Health Centre

The Ottawa
Hospital Civic
Campus

Calgary
1
38

Hamilton
3
100

Montreal
1
51

Ottawa
1
75

3

6

2

4

15

19

7

4

6 per year

6 per year

1 per month

1 per week

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes

No

No

No

Yes

Yes

No

No

Yes

Yes

No

No

City
Number of participating medical wards
Number of patient beds
Number of attending physicians
on ward
Number of individuals on the
implementation team
Frequency of meetings during
Planning and Implementation phase
Background of
Clinical staff
members on the
Research
implementation
Hospital
team
administrative
staff (i.e., unit
manager)
External stakeholders (i.e.,
external to the
participating general medical ward)
Patient advisors

resources from the Ariadne Labs team by attending intensive
and interactive, in-person SICP ‘train-the-trainer’ workshops
either in Boston (MA, USA) or in Canada.
The system change component includes a series of processes
that: routinely identify patients experiencing serious illness, ‘cue’
conversations for clinicians, prepare patients for conversations,
deliver conversations, document them in a structured format,
and support patients in having ongoing conversations with their
families (Figure 1).

Implementation of the Study Intervention
At each participating site, implementation of the SICP consisted
of four phases: (a) building a foundation, (b) planning, (c)
implementation, and (d) sustainability (Figure 2).

Phase 1: building a foundation
This phase at each site consisted of creating an exploratory
committee responsible for determining program goals, assessing
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readiness for implementation, recruiting an implementation
team, selecting participating wards, constructing a budget,
and obtaining approval from the local hospital. Exploratory
committees consisted of a small number (i.e., four or fewer) of
physician champions. The program goals were to build capacity
amongst frontline clinicians on the general medical wards to
have more frequent, more person-centered conversations with
patients experiencing serious, life-limiting illnesses so that
care could be aligned with patients’ values and goals. To assess
readiness for implementation, members of the exploratory
committees at each site engaged in one-on-one conversations
with key stakeholders (i.e., organizational leaders and frontline
clinicians expected to have serious illness conversations with
patients). The objectives of these conversations were to: (a)
tell stakeholders about our program goals and how this would
improve their practice or enable the organization to meet its
strategic objectives; (b) elicit and address any barriers to their
support or participation in the initiative, and (c) ask for their
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Figure 1. Key Serious Illness Care Program elements requiring local customization.

Figure 2. Serious Illness Care Program implementation roadmap.
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support or participation in the quality improvement initiative.
Frontline clinicians were personally invited to attend a future
clinician training workshop.
At each site, the exploratory committee recruited individuals
to an implementation team responsible for local governance,
guidance, and reporting for the quality improvement initiative.
Implementation teams varied across sites by size, personnel
composition, and frequency of meetings (Table 1). However,
consistent across all implementation teams was a physician
leader who was an attending physician on the general medicine
ward and responsible for providing oversight of the day-today operations, decision-making, budgeting, and reporting of
progress to relevant stakeholders.

Phase 2: planning
The central activity during this phase was for each site’s
implementation teams to tailor SICP workflow to the
inpatient medical ward and their local context. Table 2 shows the
adaptations to workflow in more detail below and summarizes
workflow at each site.

Patient identification
The Montreal’s McGill University Health Centre used the surprise
question, ‘Would you be surprised if this patient died in the next
year?’ to identify patients. Patients for whom the attending physician
answered ‘No’ were eligible for a serious illness conversation. The
surprise question was the patient identification method used in
the original implementation of the SICP.17,23

At Hamilton General Hospital, we leveraged a hospital
initiative that screened all patients in the emergency department
aged 65 years and older to identify those at increased risk for
adverse health outcomes, prolonged hospitalization, or need
for community-based services. This initiative used a validated
instrument called the interRAI emergency department (ED)
Screener that assigns a score of 1 to 6 based on physical function,
mood, comprehension, presence of dyspnea, and family burnout
at the time of admission.24–26 Higher scores are associated with
poorer health outcomes or increased health resource use.24 Patients
with a score of 6 were eligible for a serious illness conversation.
We chose to use this approach for patient identification to align
the SICP with the strategic goals of the hospital and therefore,
facilitate implementation.
At the Foothills Medical Centre in Calgary, patients were
eligible if they were 65 years or older and hospitalized for five days
or more or if the attending physician believed a serious illness
conversation was a high priority for their care. This pragmatic
approach leveraged the hospital’s existing digital patient census
data, provided a quick and simple way to identify patients, and
gave clinicians some autonomy in the patient selection process.
The Ottawa Hospital Civic Campus used the modified
hospital one-year mortality risk (HOMR Now!) score to identify
patients.27 This automated tool uses hospital administrative and
clinical data available in real-time in the hospital’s electronic data
warehouse to predict the risk for death within the next year after
hospital admissions. Patients were eligible for a serious illness
conversation if they had a predicted 1-year mortality score of

Table 2. Key Aspects of SICP Workflow at Each Site

Hospital site
SICP process

Calgary

Hamilton

Montreal

Ottawa

Patient identification

Age ≥ 65 years and
hospitalized for ≥ 5 days
or clinician selected

InterRAI ED screener
score of 5 or 6 or clinician
selected

Clinician administered
“Surprise Question”

>20% predicted 1-year
mortality on HOMR-Now!
score and hospitalized for
>72 hours

Cueing clinicians for conversations

Unit champion/ charge
nurse on the ward during
morning rounds

unit champion/nurse
practitioner on the ward
contacts clinicians via text
messaging, telephone, or
in person

Surprise question during
morning rounds

Weekly emails to
clinicians.

Preparing eligible patients/family
members for conversations

Scripted/ structured
conversation

Scripted/ structured
conversation

Clinician’s own language

Scripted conversation
(optional)

Delivering conversations

Private meeting room

Private meeting room

Private meeting room

At patient’s bedside

Documentation of conversations

Dictated structured notes
Advance Care Planning
and Goals of Care Tracking that were transcribed into
EMR
Record in EMR

Written notes placed in
patient charts

Serious Illness
Conversation Template
in EMR

Identification of patients
during daily multidisciplinary rounds.

SICP = Serious Illness Care Program; ED = emergency department; EMR = electronic medical record.
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greater than 20% and had been hospitalized for more than 72
hours. This approach was chosen to identify patients because
it was automated and anticipated to have greater acceptance by
clinicians due to its objectivity and accuracy.

Clinician training
The site leads recruited eligible clinicians through one-onone conversations inviting them to participate in the SICP.
Clinician participation was not mandatory, and clinicians did
not receive any payment for participation. Training of clinicians
consisted of two types of activities: (i) skills practice workshops
for those expected to lead serious illness conversations with
patients and (ii) sessions to orient other health professionals
working on the medical ward to the Guide and workflow. For
the skills practice workshops, we did not make any changes to
the original format described above. To incentivize clinician
attendance the workshops were accredited for the Royal
College of Physicians and Surgeons of Canada, continuing
professional development credits. The primary audience for
these skills practice workshops were the attending physicians
on participating medical wards. In addition, at the Ottawa
site, 66% of general internal medicine residents attended the
skills workshop as part of their communication curriculum.
The objectives of the workshops were aligned with the Royal
College of Canada’s Competency by Design Framework.28
At the Hamilton and Ottawa sites, nurse practitioners and
managers on the medical wards were also eligible to attend
the skills practice workshops, along with other allied health
professionals who were invited to participate based on their
level of engagement with the program.
Each site oriented other health professionals on the
medical wards like nurses, physiotherapists, occupational
therapists, social workers, registered dieticians, speech-language
pathologists, or pharmacists, and clinical managers to the
SICP so that they would be able to support its implementation.
These orientation sessions were done through in-service
sessions at the Hamilton and Montreal sites or the Ottawa
site, by monthly informal promotional events, which included
educational pamphlets distribution and the opportunity to
discuss the program with a member of the implementation
team. At the Calgary site, bedside nurses were trained by
preparing patients for a serious illness conversation, providing
discharge documentation for the conversation to the patient,
and enhancing their practice in having bedside conversations.
Like Calgary, bedside nurses at the Montreal General Hospital
were trained to improve their comfort in dealing with serious
illness conversations through a one-hour training module
called “The patient wants to talk,” adapted from the skills
practice workshops described above.
Canadian Journal of General Internal Medicine

Prompting clinicians for conversations
Once eligible patients were identified, clinicians were prompted to
have a serious illness conversation either through a unit
champion or via specific triggers delivered to the clinicians. At
the Calgary and Hamilton sites, we seconded nurses who worked
on the medicine wards as unit champions. The unit champion
notified trained clinicians (either in person or by text messaging)
that their patient was eligible for a serious illness conversation.
The unit champion asked physicians to select patients from the
subset of eligible patients under their care who they believed
were of higher priority for a conversation. In contrast, the Ottawa
and Montreal site embedded the responsibility for triggering
clinicians to have serious illness conversations into existing daily
activities within the clinical workflow. In Montreal, the surprise
question usage during daily morning multidisciplinary rounds
identified eligible patients and cued clinicians to conduct serious
illness conversations. In Ottawa, clinicians were triggered to have
serious illness conversations with eligible patients (see criteria
above) at daily interprofessional rounds as well as twice-weekly
email reminders. If clinicians agreed to proceed, social workers
set up a meeting for the serious illness conversation to take place.
Preparing patients for conversations
The original SICP workflow designed for ambulatory care
prepares eligible patients for a serious illness conversation
using a previsit letter. To adapt this to the hospital setting,
instead of using a previsit letter, eligible patients had a face-toface meeting with a unit champion, bedside nurse, or social
worker. The main objectives were to: obtain permission to
schedule a conversation, prompt patient reflection on the key
questions contained in the Guide, ask who else to invite to the
conversation (e.g., substitute decision-maker), and confirm the
time and place of the meeting. At the Calgary, Hamilton, and
Ottawa sites, the unit champion or clinicians used a script based
on the previsit letter used in the original implementation of the
SICP concerning the hospital context (Appendix B). When
patients could not participate in conversations, the substitute
decision- maker(s) would be invited instead and asked if other
family members should also attend.
Delivering conversations
Unit champions, nurse managers, or social workers reminded
clinicians about meetings one day in advance and ensured that
the necessary documents (i.e., Guide and Family Communication
Guide) were available for the day of the conversation. Efforts
were made to ensure conversations occurred in private spaces.
Therefore, most of the conversations occurred in private
meeting rooms located on the ward or at the patient’s bedside if
the patient had a private room. However, at the Ottawa site,
V o l u m e 26 , I s s u e 3 , 2 0 2 1
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conversations occurred mostly at the patient’s bedside because
of logistical constraints in accessing meeting rooms. At all sites,
residents or medical students were invited to attend serious illness
conversations at the discretion of the attending physician and
with patient consent. Occasionally, senior residents who had
received skills practice training using the Guide facilitated the
conversation under the supervision of the attending physician.
In Hamilton, the unit champion invited other members of the
interprofessional team to take part in conversations based on
their judgment and preparatory discussions with the attending
physician or nurse practitioner, the patient, or their family
members. In Calgary and Ottawa, physicians (attending
physicians, sometimes with trainees) were generally the only
clinicians involved in conversations. Data from the cluster
randomized controlled trial of the Serious Illness Care Program
by Bernacki et al.1 reported a median conversation time of 19
minutes ( range, 5–70 minutes).

Documentation
Clinicians at all the sites were instructed to document a structured
summary of the serious illness conversation in the patient’s
medical record that included a free text summary aligned with
each item in the Guide (i.e., illness understanding, knowledge
preferences, prognosis, goals, fears, sources of strength, values,
trade-offs, family involvement, and recommendations). Specific
documentation practices were tailored to each site. In Calgary,
we used a preexisting Advance Care Planning and Goals of Care
Tracking Record in the EMR. In Ottawa, we used an in-house
Serious Illness Conversation Template in the EMR. In Hamilton,
clinicians dictated a structured clinical note aligned with the items
in the Guide, which was then transcribed by medical records staff
and placed in the EMR; in some cases, clinicians placed their
hand-written notes in the patient’s paper chart. In Montreal,
conversations were documented as written notes placed in the
patient’s charts.
Supporting ongoing conversations between patients and
family members
After the serious illness conversation, we gave patients or
their substitute decision-maker(s) the Family Communication
Guide (Appendix C) to support patients to have an ongoing
dialogue about their illness, values, and goals with their family.
It is not a documentation tool, and completion of the tool was
not mandatory nor tracked in our study. We did not make any
adaptations to the Family Communication Guide for this project;
however, the Calgary site provided patients and families with
an additional provincial advance care planning resource called
the “Conversations Matter Guidebook.”29
47
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Phase 3: implementation
The implementation phase included initiating promotional events,
training clinicians to deliver conversations, implementing and
refining clinical workflow to trigger, and deliver and document
serious illness conversations. During this phase, the implementation
teams at each site met regularly to review operations and make
changes through progressive Plan-Do-Study-Act (PDSA)
cycles. Table 3 shows the summary of changes made during
implementation. Another important activity during this phase
was communications strategies implementation to maintain
awareness of the initiative amongst frontline clinicians and other
stakeholders within and outside the hospital. These strategies
included the distribution of infographics by email and/or posted
on the unit with interim results (i.e., number conversations,
number of frontline staff trained) and with testimonials from
frontline staff and patients, opportunistic presentations by site
lead at pertinent rounds and hospital committee meetings,
quarterly email updates to frontline staff with interim results,
and biannual newsletters to internal and external stakeholders.
Unique to the Calgary site, at every 6 months, an anonymized
physician dashboard using electronic health records informed
clinicians of their progress compared with their colleagues
regarding the delivery of serious illness conversations.

Phase 4: sustainability
The sustainability phase will consist of efforts to continue and
expand the program to new sites. To inform future sustainability
efforts, we will use the NHS Institute for Innovation and
Improvement Sustainability Model self-assessment tool to
identify key local contextual factors that may influence the
likelihood of continued project success after completion of the
implementation phase.30 The model consists of 10 factors related
to process, staff, and organizational issues and is organized in a
checklist format. The implementation committees at each site
will lead a face-to-face structured discussion, chaired by the
site lead, to reach a consensus on checklist scores for their site.

Evaluation
The project steering committee, consisting of the site leads and
exploratory committee members from each site, developed an
evaluation framework to be used across all sites. We included
metrics in the framework with two objectives in mind: (1) to
motivate clinicians in sustaining their implementation efforts
and (2) to provide measures of the uptake and impact of the
program to internal and external stakeholders. Our evaluation
framework includes process measures to assess implementation
efforts and patient- and clinician-reported outcomes to measure
impact (Table 4).
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Table 3. Examples of Local Modifications Made to SICP Workflow During Implementation Phase
Clinician training and
education/awareness

Hamilton

Calgary

Montreal

Ottawa

Three-hour skills practice
workshop given to the
first- year core internal
medicine residents at
their academic half day.

Repeat “in-services” after 1 year for
nursing staff, unit clerks, and allied health
professionals.

–

In addition to attending physicians,
internal medicine residents were trained
to increase the site’s capacity to deliver
conversations.

Three sessions per year for internal
medicine residents (year 1 and 2) at their
academic half days: (a) Basics about
Goals of Care designations and personal
directives; (b) SICP workshop; and (c)
Determining and communicating Goals
of Care Designations based on SICP
conversations.

Three-hour skills practice workshop to
the first, second- and third-year internal
medicine residents during their academic
half day. A separate session was held for
GIM fellows during their academic half day.
Residents received a card sized,
laminated conversation guide that could
be placed on their ID lanyards.
At the beginning of each resident block,
a brief overview of SICP was included in
the orientation.

Patient identification

Prompting clinicians

Documentation

–

Eligibility expanded to
patients with interRAI ED
screener score of 5 or 6
(vs. only 6)
As program awareness
grew, clinicians could also
identify patients based on
clinical need, including
during daily weekday
morning interprofessional
“bullet” rounds.
Additional use of
text messaging by
unit champion to
communicate with
attending physicians and
nurse practitioners.

–

–

Monthly “Serious chocolate” sessions
to raise program awareness amongst
frontline practitioners.
Change in hospital EMR system
prevented continued use of automated
HOMR Now! score; therefore, eligibility
criteria changed to age 70 years or older
and hospital length of stay of at least 5
days.
Other members of the multi-disciplinary
team could also identify patients during
daily rounds.

–

–

Creation of a dashboard in the electronic
health record to provide monthly
snapshot of whole unit metrics on
number of advance care planning
tracking record entries (surrogate for
number of Serious Illness Conversations
documented) and to provide
benchmarked metrics for each physician
about the number of patients who did or
did not have a tracking record entry.

–

Initially was done in person, then changed
to email reminders, then augmented
through use of a colour coding system,
called the “SIC” button, on their patient
lists and white boards to visually prompt
clinicians. This system was used by
multi-disciplinary team during daily team
huddles and would be removed after the
conversation had occurred.
–

SICP = Serious Illness Care Program; GIM = general internal medicine; EMR = electronic medical record; HOMR = hospital one-year mortality risk.
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Table 4. Evaluation Framework.

Data collection

Evaluation
measures

Process

Patient reported

Clinician reported

Description

Method

Number (%) of eligible clinicians trained.

Primary data collection

During implementation

Number of patients screened.

Primary data collection

During implementation

Number (%) of eligible patients who had a
conversation.

Primary data collection

During implementation

Number (%) of conversations documented
in medical record

Chart review

During Implementation

Quality of communication: feeling heard
and understood measure.

Survey

Pre- and post conversation.

Patient experience.

Survey

Post conversation

Clinician experience with having Serious
Illness Conversations.

Survey
Qualitative interviews with clinicians.

Post training (approximately
6–12 months)

Semistructured interviews.

Post training (approximately
6–12 months)

Clinician perspectives on program
implementation.

Throughout the implementation phase, we will track process
measures. They include the number of eligible clinicians trained,
patients screened, serious illness conversations delivered, and
conversations documented in the EMR. Patient-reported outcomes
will be measured post conversations using a Likert-style questionnaire
to capture the patient assessment of the impact of conversations
on their medical care, health, quality of life, and closeness to their
clinician. For the patient-reported outcome of feeling heard and
understood measured before and after a serious illness conversation,31
we will use a paired t-test to assess the change in score.
Each site is responsible for collecting, verifying, and analyzing
its data to describe the implementation and impact of the SICP
at their local hospital. On completion of the implementation
phase at each site, data from all sites will be merged to assess
the overall implementation and impact of the program. Baseline
characteristics of patients, process measures, and patient- and
clinician-reported outcomes for the combined dataset will be
summarized using descriptive statistics (e.g., the mean and standard
deviation for continuous variables, counts, and proportions for
categorical variables). We plan to conduct exploratory between-site
analyses to look for important differences in the characteristics
of enrolled patients, process and outcome measures between
sites, and for differences in local context also (i.e., scores on NHS
sustainability self-assessment instrument) across sites. For these
comparisons, we will use analysis of variance for continuous
variables and chi-squared tests for categorical variables. Results
will be considered statistically significant at a P-value of 0.05.
Clinician interviews will be conducted by two research staff,
unknown to the clinicians, and will be trained in qualitative
methods. These interviews will occur six to 12-month post-training
49
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to ensure that the clinicians will have had the opportunity to
participate in several serious illness conversations through the
program. That will allow clinicians to have sufficient time to
reflect on their experiences and any practice changes that may
have occurred because of the SICP.
The interview guide will be developed by two site leads and
the project research coordinator, all with experience in qualitative
research. The interview transcripts will be analyzed by two research
investigators using conventional content analysis32 to identify
themes as part of a qualitative descriptive approach to analysis.33
The two investigators will independently complete a line-by-line
open coding of five transcripts to develop a preliminary list of
codes that will then be verified and discussed until a consensus
is reached. The lead investigator will then code the remaining
transcripts. Coding reports from the entire qualitative data set
will be reviewed with a larger analysis team, and any new insights,
decisions, or coding revisions will be documented in an audit trail.

Ethics review
This quality improvement initiative was approved by Calgary’s
Conjoint Health Research Ethics Board. The Hamilton Integrated
Research Ethics Board, McGill University Health Centre’s
Research Ethics Board, and Ottawa Health Science Network
Research Ethics Board reviewed the study and granted a formal
written exemption from complete review as the primary aim
was a quality improvement.

Discussion
The SICP was originally developed as a communication
intervention designed to facilitate earlier, more frequent, and more
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person-centered conversations between clinicians and patients
with serious illness in the outpatient oncology setting, and
others have implemented the SICP in primary care and
intensive care settings. 1,34,35 Based on our multisite work in the
hospital setting thus far to build a foundation for the program,
plan and execute its implementation, and tailor it to the local
and hospital settings with the direct input from frontline
clinicians, we have found that the program workflow is readily
adaptable to an inpatient general medical ward setting.
Although we conclude that SICP processes can be readily
adapted to the hospital context, we cannot confirm the
implementation feasibility of the adapted workflow. Future
manuscripts will report on the feasibility and fidelity of
implementation, the impacts of the program on patientreported and clinician-reported outcomes, and lessons learned
regarding program implementation and sustainability.
For this study, we chose to use a pragmatic quality
improvement approach over a more rigid clinical trial protocol
with highly prescriptive methods. Although clinical trials can
provide research results that inform best practices, they are not
always well-suited for the complex health system interventions
evaluations from a real-world settings.36 The core aspects of the
SICP including the communication Guide, the format for clinician
skills practice training, and the evaluation framework remained
fixed for this study. However, consistent with recommendations
by the program developers, many other components were left
for sites to adapt to their local setting, existing resources, and
culture. We believe the pragmatic quality improvement approach
provides several advantages to maximize the chances of successful
implementation and sustained impact of the SICP. First, was our
ability to create local site leadership with some autonomy and
decentralized decision making over program implementation,
giving sites a feeling of greater responsibility, ownership, and
empowerment, which will translate to the program’s sustained
success. Additionally, when frontline clinicians see that the
program is being adapted to fit local norms, practices, and is
supported by local opinion leaders, it is more likely to create a
sense of acceptance and ownership within the hospital culture.
Second, our pragmatic quality improvement approach allowed
us to leverage the expertise of site implementation teams about
local policies, practices, and opportunities. This local expertise
was critical to guide the program implementation in ways that
would minimize amending the existing workflow processes
and maximize chances for the program’s uptake, impact, and
sustainability. Third, our study design gave sites the flexibility to
make continuous adjustments and improvements along the way
in response to the review of internal data or external changes.
As a result of this approach presented in this article, there
were appreciable differences in implementation between sites
Canadian Journal of General Internal Medicine

that included the triggering conversations processes with
patients that could result in heterogeneous populations, which
may present challenges to evaluate and interpret the program’s
impact across sites. For instance, if we find substantial differences
in the outcomes between sites, it may not be appropriate to pool
outcome data across sites. However, we may be able to use NHS
Sustainability Model scores from each site to objectively identify
important contextual factors of each site and reconcile or explain
any between-site differences that we observe. On the other hand, if
we do observe consistent clinician and patient-reported outcomes
between sites, despite differences in implementation between sites,
it will strengthen the generalizability of our findings. Regardless,
given that our four hospital sites were selected using a convenience
sample and our experience should not necessarily be viewed as
representative of all hospitals or teaching hospitals in Canada.
In conclusion, our multisite experience with the adaptation
and implementation of the SICP shows that the program can be
readily adapted to the workflow of the inpatient general medical
ward setting. We believe that this intervention can address
many existing gaps in serious illness communication in this
setting and deliver more person-centered goal consistent care
for hospitalized patients facing serious, life-limiting illnesses.
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Appendix A. Serious illness care program conversation guide.
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Appendix C. Family conversation guide.
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Abstract
Mucor circinelloides is a filamentous fungus that causes rare but devastating human
infections. It is also a known human colonizer and laboratory contaminant which is tough to
grow in blood culture. We present a case of a 48-year-old male presenting with fever, confusion,
and hemodynamic instability, ultimately drug-related, complicated by transient M.
circinelloides fungemia. Blood cultures drawn on separate occasions grew M. circinelloides
following clinical improvement, likely from intravenous drug use versus nasal septal
fracture with the colonization of nasal turbinates. No infectious focus was identified. He
received 4 days of liposomal amphotericin B and was discharged home after prolonged
observation. This case is a reminder that diagnosis of Zygomycetes infection is based on
evidence of tissue invasion and that its growth in blood cultures should be taken seriously,
however, it is a poor predictor of the true infection.

Résumé
Mucor circinelloides est un champignon filamenteux qui provoque des infections rares, mais
dévastatrices chez l’humain. Il est également connu pour coloniser l’humain et être un
contaminant de laboratoire qui est difficile à faire pousser par hémoculture. Nous
présentons le cas d’un homme de 48 ans qui manifeste de la fièvre, une confusion et une
instabilité hémodynamique liées au bout du compte à la prise de médicaments et
compliquées par une mycose généralisée transitoire causée par M. circinelloides. Des
hémocultures effectuées à différentes occasions montrent une croissance de M. circinelloides
à la suite d’une amélioration clinique, probablement attribuable à l’administration de
médicaments par voie intraveineuse ou à une fracture de la cloison nasale et de la
colonisation des cornets nasaux. Aucun foyer d’infection n’a été trouvé. Le patient a reçu de
l’amphotéricine liposomale B pendant quatre jours et a reçu son congé de l’hôpital après une
période d’observation prolongée. Ce cas rappelle que le diagnostic d’une infection à
zygomycètes repose sur des signes d’invasion tissulaire et que leur croissance dans les
hémocultures doit être prise au sérieux, car il s’agit d’un mauvais prédicteur de la véritable
infection.

Case Presentation
A 48-year-old male with a history of intravenous drug use
(IVDU) and recent traumatic anterior nasal spine and zygomatic
arch fractures was brought to the emergency department for
confusion. He was febrile and hemodynamically unstable.
After blood culture collection, he was empirically treated with
ceftriaxone and vancomycin, intubated, and a central line
was inserted. Leukocytosis (39.1 × 109/L) was present with
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neutrophilic predominance. Computer tomography of the head
was suggestive of sinusitis. The urine drug screen was positive for
opiates, methamphetamine, and amphetamine. He was extubated
to room air within 24 hours, and the central line was removed.
Blood, cerebrospinal fluid, and urine cultures were negative for
bacterial pathogens, so antimicrobials were discontinued. He
was diagnosed with sympathomimetic toxidrome and opioid
withdrawal.
V o l u m e 16 , S p e c i a l I s s u e 3 , 2 0 2 1
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Figure 1. Culture and primary stains. Primary blood culture Gram stain revealed
fungal elements with large hyphae with numerous septations (see arrows; [A]).
Following 48 hours of growth on brain heart infusion media, ariel white colonies
with a cotton-like texture were noted. Lactophenol cotton-blue staining on
48-hour old colonies found large pauci-septate ribbon-like hyphae (arrows 1
and 2), characteristic of the family Mucorales. Large terminal smooth-walled
globose sporangia (arrow 3) with clearly visible sporangiophores (arrow 4) and
apophysis, a structure at the base of the sporangium (arrow 5), all of which
are morphological features of Mucor species (B).

Two out of the two aerobic peripheral blood cultures flagged
positive 45 hours after collection, and Gram stain showed
septate fungal elements (Figure 1A), later identified as Mucor
circinelloides. Liposomal amphotericin B was injected after two
additional peripheral blood cultures were drawn. Of this second
set, 1/2 aerobic bottles grew M.r circinelloides. Transthoracic
echocardiogram, chest radiograph, ophthalmologic exam,
anterior rhinoscopy flexible endoscopy, and HIV serology were
unrevealing. Amphotericin B was discontinued after 4 days.
About 32 further bottles of blood cultures were drawn in the
10 additional days of observation with no fungal growth. The
portal of entry was assumed to be IVDU versus nasal spine
fracture with colonized nasal turbinates. He remained well and
was discharged with no known recurrence.
M. circinelloides is a filamentous fungus of class Zygomycetes.
Clinical infection is typically opportunistic with a high mortality
rate (96–100% in disseminated infection).1 Risk factors include
hematologic malignancy, diabetes mellitus, and IVDU.1
Diagnosis is based on evidence of tissue invasion by microscopy,
histopathology, or culture. Isolation of zygomycetes in blood
cultures is rare (1.9%), and taken alone is inadequate to make a
diagnosis.2,3 Additionally, growth in clinical specimens does not
necessarily indicate infection as specimen contamination, and
human colonization is a well-known phenomenon.4
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Figure 2. Proliferative growth of Mucor circinelloides from admission blood
cultures on brain heart infusion (5%) sheep blood agar with chloramphenicol
and gentamicin at 70 hours post collection.

In culture, Zygomycetes are broad and aseptate with
sporangiophores supporting sporangia (Figure 1B). In histologic
sections, they are wide, ribbon-like, hyaline, aseptate hyphae
with wide-angle (approximately 90°) branching causing tissue
invasion, inflammation, thrombosis, infarction, and necrosis.
Mucorales shows aerial unbranched and branched large, spherical
sporangiophores arising randomly from mycelia, with no rhizoids.2,4
Mucorales are referred to as “lid lifters” because of proliferative,
vertical growth (< 48 hours) of the mycelia (Figure 1B, 2).4
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Abstract
This study sought to identify opportunities for improvement of an Internal Medicine
(IM) resident quality improvement (QI)/patient safety (PS) program at an academic
teaching hospital. The authors conducted semi-structured interviews with six
residents and 15 attending physicians, which were analyzed from an inductive and
thematic lens using NVivo software. Ethics was approved by the institution’s
Research Ethics Board (File #: 6026140). Four themes emerged from this analysis.
Residents and attending physicians agreed on (i) integrating QI/PS knowledge and
skills into practice using active learning approaches. However, there was concern
that requiring QI project completion through (ii) standardization of QI/PS education
could create a barrier to clinical research required for sub-specialization. There was
agreement that the (iii) QI/PS culture within the IM program was supportive and that
a lack of safe reporting efficiency within the hospital, along with interprofessional
discord, could cause (iv) external barriers to QI/PS training. By integrating these
findings, evidence-informed and low-resource solutions could be incorporated into
the QI/PS curriculum that uses minimal preparation requirements, and fulsome
conversation-based exploration of QI/PS techniques within real-world clinical cases.
Résumé
Cette étude visait à trouver des possibilités d’améliorer un programme d’amélioration de la
qualité (AQ)/sécurité des patients (SP) pour les résidents en médecine interne (MI) à un
hôpital universitaire. Les auteurs ont mené des entrevues semi-structurées auprès de 6
résidents et de 15 médecins traitants, lesquelles ont été analysées d’un point de vue inductif et
thématique à l’aide du logiciel NVivo. Le comité d’éthique de la recherche de l’établissement a
approuvé cette recherche (dossier no : 6026140). Quatre thèmes sont ressortis de cette analyse.
Les résidents et les médecins traitants sont d’accord sur les éléments suivants : i) l’intégration
dans la pratique des connaissances et des compétences en AQ/SP au moyen d’approches
d’apprentissage actif. Toutefois, on craint que l’obligation de mener à bien le projet d’AQ par
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l’intermédiaire de ii) l’uniformisation de l’enseignement de l’AQ/SP ne crée un obstacle à la
recherche clinique requise pour la sous-spécialisation. Les participants s’entendent pour dire
iii) que la culture de l’AQ/SP au sein du programme de MI est fondée sur le soutien et que le
manque d’efficacité lié aux déclarations relatives à la sécurité au sein de l’hôpital ainsi que les
désaccords interprofessionnels pourraient causer iv) des obstacles externes à la formation sur
l’AQ/SP. En intégrant ces constatations, des solutions fondées sur des données probantes et
nécessitant peu de ressources pourraient être incorporées dans le programme d’AQ/SP qui
utilise des exigences minimales en matière de préparation et une exploration approfondie des
techniques d’AQ/SP sur le mode de la conversation dans le cadre de cas cliniques réels.

Introduction

Healthcare quality improvement (QI) and patient safety (PS)
are increasingly seen as critical to enhancing the effectiveness
of patient care and the resiliency of healthcare systems.1–3 The
emphasis on QI/PS in healthcare systems, and specifically
within competency-based residency education, has resulted in
a growing need to engage residents in effective QI/PS training.4,5
Despite rapid growth in QI/PS and emergence of competencybased medical education (CBME), there is little evidence of the
extent, effectiveness, and quality of QI/PS training in Canadian
Internal Medicine (IM) residency programs.6 This QI/PS review
provides insights as to how to effectively integrate QI/PS into our
university’s local assessments, aligned with the Royal College of
Physicians and Surgeons of Canada’s (RCPSC) Competence by
Design (CBD) system.4,7–10
Residency programs in Canada and internationally have
begun to implement QI/PS training within their curricula.10–12
However, residents experience challenges to participating in QI
learning, including clinical obligations, lack of perceived value,
and distribution across various sites.10 Additionally, varying
interest and knowledge, poor or ill-defined curriculum, challenges
of interprofessional team collaboration, lack of attending QI
experience, and limited institutional support and financial
resources impact effective implementation.10–13 Novel QI training
approaches have been studied in various residency programs,
including dedicated time for QI training,14 efforts to develop
faculty with QI capacity,15,16 and, more commonly, multimodal
experiential curricula,15,17 including longitudinal, team-based,
and hands-on projects.3,6,9,18 In many cases, PS curricula focus on
methods to structure and support open and honest discussions
on interprofessional adverse events.19,20 Meanwhile, evaluations
of QI/PS training have included assessments of perceived
confidence and/or knowledge of QI,3,6,14,18 objective knowledge
assessments,3,6,14 evaluation of trainees’ attitudes toward the
importance of QI work,3,18 and, occasionally, performance-based
assessments.6
The purpose of this qualitative exploratory study of an IM
residency training program was to describe IM residents’ and
attending physicians’: (i) current QI/PS experiences, (ii) perceived
value and impact of different educational QI/PS curriculum
strategies, (iii) attitudes and perceptions of QI/PS culture, and
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(iv) barriers and opportunities to support residents’ QI/PS
education within the current clinical environment.

Methods

Settings and context
This study occurred at a mid-sized academic teaching hospital in
Ontario, Canada, that serves >500,000 population. The affiliated
university, a leader in CBME, championed the transition of
postgraduate medical education (PGME) programs in accordance
with the CBD framework of 2017. The timing of the transition
to CBME coincided with the amalgamation of two academic
hospital sites leading to revamped strategic priorities, which
included an organizational focus on ensuring quality care in
the experience of every patient.21,22
The IM residency program at this academic center has,
for more than a decade, included monthly scheduled QI/
PS-focused patient safety rounds (PSRs) in the curriculum.
Historically, these rounds were minimally structured and
comprised case-based resident presentations facilitated by
a single-faculty physician with QI/PS expertise. A formal,
structured PSR curriculum was developed 3 years ago,
comprising key learning objectives (see Appendix A), online
modules developed by the Institute for Healthcare Improvement
(IHI),21 and strong encouragement to participate in thematic
case discussions co-led by IM residents and physicians with
QI/PS expertise (rotating between two physicians initially,
and up to six physicians presently). IM residents also have the
option to participate in QI/PS research projects to fulfill the
requirements of a mandatory research project.
Participants
Participants included postgraduate residents of 1st, 2nd, and
3rd year (PGY) within the core IM residency training program,
and IM attending physicians from the Department of Medicine
(approximately 120 physicians). Of the 69 enrolled IM residents,
56% were females. All IM residents were invited via email and
at an in-person teaching sessions to participate in interviews.
The PSR working group (comprising two physicians with QI/PS
expertise, an IM associate program director, and two IM residents)
identified a list of 13 IM attending physicians that regularly
work with residents, and from that list identified six physicians
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to be invited to participate in interviews. All participants were
offered a CAD$25 Starbucks gift card for their participation.

Instrument Development

Our instrument development process followed the processes
suggested by DeJonkheere and Vaughn (2019).23 First, we identified
that our goal was to establish the IM context (i.e., past, current,
and perceived future) related to QI training. Next, we created
high-level questions regarding residents’ prior experience (selfreported and perceived by attending physicians). Finally, prompts
associated with aspects of the main questions were developed.
All team members reviewed the questions together and sent
items for feedback from the PSR working group. Revisions were
made and questions finalized.

Data Collection

QI/PS experiences and perspectives of IM residents and attending
physicians were explored through semi-structured interviews
(Appendices B and C). The research team comprised members
of the PSR working group, two nonclinical experts in qualitative
research and medical education, and two research assistants.
The two resident members of the working group conducted the
resident interviews and the two nonclinical experts interviewed
the attending physicians. Resident interviews were completed
by authors MM and AW, who neither had formal or informal
power over participants nor provided peer-to-peer assessment.
Attending interviews were completed by authors RE and ND.
All interviews took 35–60 minutes and were audio-recorded,
and transcribed verbatim. Pseudonyms replaced any identifying
information. Ethics was approved by the institution’s Research
Ethics Board (File #: 6026140).

Data Analysis

Data were analyzed from an inductive and thematic lens
using NVivo (v12).24 This approach, along with arms-length
and resident-to-resident interviewers, promoted an open and
honest dialogue. As is common with this inductive and iterative
approach, we began with multiple readings, open coding, and
assigned categories to code groupings (separately between
transcripts of residents and attending physicians). Using an axial
coding approach, we integrated resident and attending physician
categories to create overlying themes.25 In order to ensure interrater reliability (authors RE and JB), we independently coded
four interviews and compared the codes. The initial proportion
of agreement was 73%. The researchers collaborated on two
additional interviews until the average code agreement was
over 80%. On three occasions, the codes and transcripts were
discussed with the research team to establish shared meaning
through consensus. A codebook was developed and used by
Canadian Journal of General Internal Medicine

JB to code the remaining transcripts. The research team then
met to discuss the codes and identify emergent themes and
subthemes. This process of analysis addressed reflexivity and
mitigated bias.26 Pseudonyms were created using a participant
group code and number—attending physicians identified by
A1–A6, and residents identified by R1–R15.

Results

Description of participants
Fifteen residents from the IM residency program volunteered;
three PGY1, seven PGY2, and five PGY3. Five of the 15
residents had minimal QI experience and/or training through
their undergraduate medicine program prior to residency. Of
the 15 residents interviewed, 46% were females. Six attending
physicians, with various medical subspecialties, administrative
responsibilities, and years of practice were interviewed. Of these,
33% were females. All physicians attended the inpatient Internal
Medicine units (IMU) with residents. Most of the attending
physicians had an interest in QI/PS; three of these were members
of the department’s Patient Safety and Quality Committee but
collectively had very limited formal training in QI/PS. Only one
physician had completed formal courses in QI/PS.
Themes
Four themes aligned with the areas of inquiry were identified
and chosen to describe the nine subthemes and 312 codes that
emerged from the data. The four themes included: (1) integration
of QI/PS knowledge and skills into practice, (2) standardization
of QI/PS education, (3) QI/PS culture within the IM program,
and (4) external barriers to QI/PS training. Across themes, we
report perceptions on the effectiveness of IM program, and
also factors external to the program that impact the program’s
functioning and structure. This was essential as hospital-based
IM residents are also influenced by QI-related systems and
factors implicit to the institution. Additional quotes for each
theme could be found in Appendix D.
Theme 1: Integration of QI and PS knowledge and skills
into practice
Participants identified preference toward learning QI through
practical cases, hands-on experiences, and integrating QI learning
into day-to-day clinical practice and teaching.
Preferred modalities for learning QI and PS
The importance of hands-on learning as the best way to learn
QI/PS in residency emerged from both participant groups. As
one resident indicated: “I feel that hands on is always more
meaningful ... versus theoretically going through topics” (R11).
An attending physician mirrored this perception by indicating
V o l u m e 16 , I s s u e 3 , 2 0 2 1
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the following: “That is how I am becoming a better clinician,
seeing, doing and then learning from an experience” (A5). One
resident indicated that it would be valuable to “incorporate QI
into daily practice” (R7), while another resident favored “quick
resources and something to guide us should we ever want to do
[QI]” (R9). Most residents and attendees suggested that it was
important for training to “… be targeted at the kind of on the
ground level while they are doing their actual clinical work” (A2).
Residents and attendees were asked to provide recommendations
on how to integrate QI/PS in residency training. Although
there were limited suggestions, a theme emerged that it would
be important to integrated QI/PS into the pre-existing CBME
curriculum (R13). “Competing interests and priorities” in
residency (R3 and R5) made formalized QI teaching challenging
and it is important to ensure that it is not simply “busy work”
(R3). Attending physicians suggested using QI/PS simulations
and integrating QI into clinical teaching (A3).

Morbidity & mortality rounds promote QI and PS

The Department of Medicine’s (DOM) weekly Morbidity &
Mortality (M&M) rounds emerged as an important model
that could be used for QI/PS. These rounds are led by a DOM
faculty, and all IM residents were invited and encouraged to
attend it. Using the M&M format for PS training was identified
by participants as a possibility for experiential QI/PS training.
One resident indicated: “… getting residents to present cases
regarding the different topics within QI is beneficial. The ones
that I have presented stand out the most to me” (R12). Speaking
personally, one attending physician noted that presenting clinical
experience could be difficult but beneficial: “What they worry
about and have angst about is often stuff that has happened to
all of us,” but “You put it out there and you feel better about it
because it is [your] personal experience and you get a lot of
support” (A1).

Theme 2: Standardization of QI and PS education

Standardization refers to ensuring a shared baseline of QI/PS
skills and knowledge, and a standard process for those who want
to acquire advanced skills in QI/PS. Participants discussed the
need for mandatory QI/PS activities, additional training for
those interested in careers in QI/PS as well as the barriers that
residents face in participating in QI/PS training.

Mandatory versus optional QI and PS activities

There were varied opinions from both residents and attendees
regarding the idea of making QI/PS activities mandatory.
Residents expressed concerns about mandatory QI projects
consuming available research time and overwhelming resources
and capacity. For example, one resident noted that a required
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QI project would be “hard because that would maybe take up
someone’s research block” (R8). Another resident believed, this
would create stress on the hospital and that “if all 60 residents
try to do QI on [a single unit], I think the nurses would murder
us” (R9). One attending physician acknowledged the importance
of participating in QI/PS project but was “afraid of making it
mandatory […] with their very short training program[and]
not everyone is interested in it” (A5).

Additional training required for future career
in QI and PS

A clear sentiment from both groups was that the program was
designed to provide a modest introduction to QI/PS. There
was a diversity of perspectives on the effectiveness of modest
baseline training; for example, one attending physician noted
that “... like anything in life, a little bit of knowledge can be a
dangerous thing” (A4). Residents also recognized this concern,
with one resident stating that “I don’t think without other
training or buy-in, I would feel comfortable collecting a team
and starting a project on my own” (R7). However, some felt that
IM QI/PS training should focus on “… basic principles and then
[residents] doing more detailed projects I think comes in their
fellowship years” (S1).

Barriers to QI and PS education

Residents identified barriers to conducting QI projects,
including time, conflicting priorities, and inability to access
data. For example, one resident explained: “I do other
research and I study, and I have a personal life. You can’t do
everything” (R3). Another resident identified that they did
not command administrative priority and that if they asked
for data support “I would never hear back from them [i.e.,
data support]” (R15).

Theme 3: QI–PS culture within the IM program

QI–PS culture was defined by social behaviors, perspectives,
and cultural norms of the IM residency program. There was
overwhelming consensus that QI–PS culture within the IM
residency program was positive, supportive, and conducive
to QI–PS work, and that “... from a leadership point of view, [I
think] the academic staff are very supportive and I never fear
repercussions” (R13). One attending physician identified that
balance between constructive critique and criticism is achieved by
explaining areas “… where [residents] need to improve, without
them actually feeling ashamed, humiliated, or embarrassed…”
(A4). However, there was also the perception that support was
informal and that it does “… not seem as though there is a
formal emphasis on QI or PS learning globally throughout the
program” (R4).
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Theme 4: External barriers to QI and PS training

QI/PS efforts within the IM program were conducted within
the context of two large regional hospitals providing tertiary
care. There was a clear sentiment that the hospital culture and
incident reporting systems were important barriers to QI/PS
training.

Hospital’s QI–PS culture

Interprofessional interactions were identified as a key driver of
discord. For example, one resident noted that:
I find the just culture falls apart in between care teams.
[…] I find in-between [interdisciplinary practice] groups
there is a lot of blame ... I find Safe Reports are never
used in a way that is productive. They are used in a very
shameful way. (R7)
In some cases, participants indicated that Safe Reports were
used as “retribution from nursing staff regarding trying to
raise questions or concerns. And some residents have received
significant consequences” (A4).
Residents also identified additional repercussions to
disclosing PS events, including emotional consequences (e.g.,
feelings of guilt [R13] and negative impact on self-confidence
[R7]), professional consequences (e.g., a “blotch” on their
record [R13]), and social consequences (e.g., being viewed
as someone involved in conflicts [R6]). Generally speaking,
participants felt that the focus on QI/PS was somewhat
disingenuous as:
…we certainly get a lot of emails talking about the
importance of patient safety and Safe Reporting…[There
is an] idea of [hospital] leadership support, but I am not
sure how much that is seen in day to day. (R6)

Variability in safe reporting

Generally, residents and attending physicians identified that the
formal safe report system was difficult and time-consuming to
use. For example, one resident stated:
To be honest the only reason that I didn’t do it at that
point was that I heard it is a lengthy process and there
was never a night where I felt that I could cognitively sit
and write out my thoughts on what had happened in a
way that was cohesive and coherent. (R15)
Generally, residents indicated that they reported errors to
the program, but formal safe reporting was more variable with
some residents.
Canadian Journal of General Internal Medicine

insist[ing] on filling out a Safe Report. Others probably
don’t even recognize it [i.e., a safety incident]. Others may
recognize it and not fill out the reports. (A2)
Residents also reported variability in which attending
physician they would speak to when there was a PS event as,
“[T]here are certain attendings who we know well and are
known to be supportive of residents in their personal and
professional life” (R6).
In general, residents felt that it would be helpful if they had “…
some examples of what they are expecting to be reporting” (R8).

Value of safe report feedback
Both residents and attending physicians identified a lack of
feedback regarding the receipt of a safe report, including next
steps and/or changes resulting from the safe report. One resident
stated: “I don’t know what happens to the Safe Reports. I
know that someone looks at them as near misses or whatever
else” (R10). Similarly, an attending physician stated:
It is difficult and frustrating to [report through the hospital
system]. I don’t know who it goes to? I don’t have any
experience of ever having stuff come back to me. (A1)
Residents identified that receiving feedback would be beneficial:
[E]ven if we can’t create a solution right off the bat from
the data that is presented, if someone can sit down and
make sense of the data. (R5)

Discussion

Previous literature has demonstrated interventions to increase
residents’ QI/PS participation and engagement such as providing
incentives (e.g., gift cards, grants, and refreshments), initiating
mandatory presentations and participation, requiring project
completion to graduate, and altering schedules to facilitate
attendance. Further, we knew that residents experienced barriers to
participate in QI (e.g., clinical obligations, lack of perceived value,
and distribution across various sites).10 Our work was designed
to contextualize these findings within our settings to evaluate
and improve our IM QI/PS training program. By triangulating
the experiences of our key informants, we positioned ourselves
to develop more feasible training strategies. We chose to present
and interpret our results through the Consolidated Framework
for Implementation Research (CFIR).27 The CFIR was designed
through a meta-synthesis of implementation frameworks.
It specifies five dimensions that should be considered when
implementing or revising a program, including (1) intervention
V o l u m e 16 , I s s u e 3 , 2 0 2 1
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characteristics, (2) outer settings, (3) implementation processes,
(4) inner settings, and (5) individuals involved.27

Intervention characteristics

Our findings suggest that QI/PS per se is valued throughout
the IM residency program; however, there are inconsistent
perspectives as to the required extensiveness of QI/PS training.
Most participants preferred an experiential approach and agreed
that the scope and depth of training must be focused on the
fundamentals, with optional opportunities to engage in QI/PS
project as desired. This could pose an inherent contradiction,
as experiential learning required both depth and breadth of the
content, and an extensive time commitment. Participants also
emphasized the value of M&M rounds, which allowed for a
contextualized discussion of strategy based on clinical narrative.
As such, our team focused on developing a baseline QI/PS
training program that was structured on clinically relevant and
experiential applications across a narrow range of fundamental
QI/PS principles.

Outer settings

The mutual dependency between hospitals and residency
programs, especially with regard to patient safety and quality
care, revealed that the affiliated teaching hospital had an
important influence on both residents and attending physicians
interviewed in this study. Our findings indicated that residents
and attending physicians believed that the hospital’s QI/PS goals,
intentions, and statements were proactive; however, there was a
lack of demonstrable action and tangible outcomes. On the floor,
participants indicated a lack of interdisciplinary cooperation. In
some cases, this manifested by using submission of safe report
as a threat when disagreements took place. Moreover, there
was uncertainty as to the process, response, and outcomes of
submitted Safe Reports. Revisions of the QI/PS program
would include strategies for effectively coordinating with
hospital QI/ PS processes, and training on interprofessional
collaboration. Specifically, clear expectations for reporting
a PS incident would be provided to residents and attending
physicians at the program level. As the program developed,
findings regarding limitations to the relationship with our
hospital affiliates must be investigated further.

Implementation process

The effectiveness of the IM QI/PS training program is indelibly
linked to satisfying key and/or enabling CBD competencies across
roles of CanMEDS physicians.4 CBD is based on assessed behavior
such that students must be deemed competent through observable
QI/PS activities. The implication was that implementation of the
revised program must extend beyond traditional memory-based
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learning and develop experiential learning by integrating QI/
PS into clinically based rounds and simulation activities aligned
with currently scheduled half-days.

Inner Settings

The IM residency program is an essential point of entry to 11
subspecialty programs. As such, residents have a diversity of
interests, and are focused on matching to subspecialty programs.
Participants identified the difficulty of integrating QI/PS
requirements to an already full program and were hesitant to
use blocks dedicated to scholarly activity to focus on QI/PS.
As the new QI/PS program evolves, it would have a baseline
experiential curriculum as well as an optional extended program
for residents who want to specialize in this area.

Individuals Involved

Currently, there is varying expertise and interest in the QI/PS
training program among both residents and attending physicians.
Some attending physicians were unclear of reporting requirements
and systems. Given the advent of CBD, it would be important
to build a shared vision of QI/PS training between IM program
leadership and the QI/PS program and seamlessly integrate
learning activities and assessment within the CBD framework.

Limitations

Our interviews were limited to residents and attending physicians,
and as such did not consider the beliefs and experiences of their
interdisciplinary colleagues nor hospital administrators. As
the participant group was small, we did not specify the roles of
attending physicians, which could limit the reader’s interpretation
of our findings.

Conclusion

The findings of our evaluation suggest a general willingness and
potential to implement changes to the current IM residency
QI/PS curriculum, such as adopting experiential learning and
integrating with the CBME approach. Based on these findings,
QI/PS leaders would develop baseline experiential training and
an extended focus option. Further, they would formulate clear
guidelines and training for residents and attending physicians
to work within the reporting and QI/PS systems at our local
hospital, develop experiential learning through clinically
based rounds and simulation, and build a shared vision of QI/
PS training with administrators. We identified strengths and
weaknesses associated with multiple dimensions of program
implementation as framed by the CFIR framework. By integrating
these results, evidence-informed and low resource solutions
could be integrated into the IM residency QI/PS curriculum.
Standardizing the curriculum, setting policies and guidelines
Canadian Journal of General Internal Medicine
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for interaction with hospital QI/PS systems, and defining new
experiential learning opportunities would guide QI/PS CBD
assessment tool development and guide faculty toward CBD
assessment opportunities.
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Appendix A: Key Learning Objectives and Preparation for Patient Safety Rounds
The patient safety (PS) rounds consist of seven sessions, with 3–5 learning objectives each and pre-course work requirements.
For details of each session, please see below:
Patient safety round session
Learning objectives
Pre-course work
Session 1: Medical error/disclosure/patient
safety incident

1. Describe the impact of medical errors on patients,
families, and providers.
2. Identify how to successfully disclose medical errors to
patients and their families.
3. Explain why blaming/punishing individuals for errors
rarely improves patient safety.

IHI PS 101: Introduction to patient safety
Lesson 2: Responding to errors and harm

Session 2: Handover/teamwork

1. Explain why good teamwork is necessary to ensure
patient safety.
2. Identify examples of effective and ineffective teamwork
and communication in day-to-day life and in a
healthcare setting.
3. Explain the concept of “critical language.”
4. Use structured communication techniques to improve
handover.

IHI PS 104: Teamwork and
communication in a culture of safety
Lesson 3: Basic tools and techniques for
effective communication

Session 3: Human factors

1. Describe how human factors engineering concepts
apply to healthcare.
2. Give examples of human factors that contribute to
medical error.
3. Define the concepts of simplification, standardization,
constraints/forcing functions, and redundancies, and
explain how these strategies help to improve patient
safety.

IHI PS 103: Human factors and safety
Lesson 1: Understanding the science of
human factors

Session 4: Systems thinking/systems analysis/
root cause

1. Explain how adverse events can be used as learning
opportunities/opportunities for change.
2. Determine which adverse events are appropriate for a
root cause analysis.
3. Describe the steps in a root cause analysis and be able
to construct a fishbone diagram.
4. Identify several types of factors that may contribute to
medical error.

IHI PS 201: Root cause and systems
analysis
Lesson 2: How a root cause analysis
works

Session 5: Aims + measures/Plan-do-studyact (PDSA)

1. Identify the key elements of an effective aim statement. QI 102: How to improve with the model
for improvement
2. Identify three kinds of measures: process measures,
Lesson 3: Choosing measures
outcome measures, and balancing measures.
3. State and use the five approaches to coming up with
a change.
4. Explain how to use change concepts to come up with
good ideas to test.
5. Test changes on a small scale using the PDSA cycle.
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Session 6: QI data—control charts/run charts

1. Explain the basics of displaying data for improvement.
2. Explain the value of tracking and plotting data over
time.
3. List the basic elements of an effective run chart.
4. Draw a run chart that includes a baseline median, a
goal line, and annotations.
5. Describe the difference between common and special
cause variation.

QI 104: Interpreting data: run charts,
control charts, and other measurement
Tools Lesson 1: How to display data on a
run chart

Session 7: Leadership in QI (option A or B)

Option A:
1. Describe different characteristics of leaders.
2. Describe different techniques for persuading different
types of people.
3. Explain why achieving a workable level of unity among
teammates is essential for effective team functioning.

(A) Lesson L101: Introduction to
healthcare leadership
Lesson 2: Practical skills for leading
teams

Option B:
1. Assess your own tolerance for change.
2. List common barriers to change according to Herbert
Kaufman.
3. Describe tactics for overcoming common barriers to
change within healthcare.

Canadian Journal of General Internal Medicine

(B) Leadership in quality improvement
(QI)
QI105. Leading QI lesson 2: Change
psychology and the human side of QI
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Appendix B: Resident Interview Questions
1. Where did you receive your undergraduate medical
education?
2. What residency year were you in?
3. Describe any exposure you have had to quality
improvement (QI) and patient safety (PS) training prior to
Internal Medicine (IM) residency.
4. Since starting IM Residency, have you:
a. completed any of the institute for healthcare quality
modules?
b. attended PS rounds?
c. participated in any informal QI/PS learning activities
(e.g., QI projects, formal courses, conferences, etc.)?
d. If you have attended the morbidity and mortality
rounds, have you learned anything about PS of QI from
them?
5. Thinking of your time in IM residency:
a. What opportunities have you had to be involved in QI
initiatives?
b. Are there any obstacles to participating in QI initiatives
as a resident?
c. Are there any risks or repercussions to being involved in
QI initiatives as a resident?
6. We are interested in your perception of PS culture of the
IM residency training program in addition to that of
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7.
8.
9.

10.
11.

Kingston Health Sciences Centre (KHSC) as a whole. In
your day-to-day work, describe your experience of the
following dimensions of PS culture both within the IM
training program and across KHSC:
a. leadership support for safety
b. judgment-free environment
c. incident follow-up
d. repercussions of error
e. learning culture
f. Are there any other elements of PS culture would you
like to discuss?
Describe the steps you have taken when you have
experienced a PS incident in the past.
Describe your most transformative QI and PS experiences.
In what ways do you think that your exposure and training
in PS/QI during your IM residency training is sufficient for
your future career?
a. To what extent do you think this training is important
to your future practice?
What QI/PS learning activities do you think should be
included in the IM residency training program, if any?
Is there anything else you would like to mention about
your education in QI/PS that we have not yet discussed?
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Appendix C: Attending Physician Interview Questions
1. In working with Internal Medicine (IM) residents, what
types of exposure to quality improvement (QI) and patient
safety (PS) training do you think they’ve had prior to IM
residency? Please describe.
2. Please describe any training in QI and PS that you have
had.
3. In your experience as an attending physician who
supervises IM residents, describe your impression of PS
rounds:
a. (a) What is your impression of their impact on
residency education?
b. What barriers do you think prevent residents from
attending these rounds? Please describe.
c. What barriers prevented you from attending these
rounds, if any? Please describe.
d. (d) How do you think PS rounds could be improved, if
at all?
e. What types of QI/PS learning activities do residents
participate in outside PS rounds?
4. In thinking about IM residents:
a. What opportunities do they have to be involved in QI
initiatives?
b. What do you think are the barriers to participating in
QI initiatives as a resident?
c. What do you think are the risks or repercussions to
being involved in QI initiatives as a resident?
5. We are interested in your perception of the PS culture of
the IM Residency Training Program in addition to that
of Kingston Health Sciences Centre (KHSC) as a whole.
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6.

7.
8.
9.
10.

In your day-to-day work, describe your experience of the
following dimensions of PS culture both within the IM
training program and across KHSC:
a. Leadership support for safety
b. Judgment-free environment
c. Incident follow-up
d. Repercussions of error
e. Learning culture
f. Are there any other elements of PS culture you’d like to
discuss?
Describe the steps you have taken when you have
experienced a PS incident in the past.
a. Explain how you decided to report or not report the
incident.
b. Explain how you decided, whether or not to use official
reporting channels? For example, safe reporting.
c. To what extent do you think the KHSC response to PS
incidents is effective?
d. What is your impression of how residents respond to PS
incidents?
In what ways do you think resident exposure and training
in PS/QI is sufficient for their future career?
In relation to PS and QI, what educational experiences do
you feel are the most beneficial for residents?
What QI/PS learning activities do you think should be
included in the IM residency training program, if any?
Is there anything else you would like to mention about
resident education in QI/PS that we have not yet
discussed?
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Appendix D: Additional Non-Curated Quotations Supporting Each Theme
Theme

Selected quotations

1. Integration of QI/PS
knowledge and skills into
practice

• “I don’t think [modules] are the most effective way for someone to learn effectively. You can make them mandatory
and people will do them, but how much attention they will pay to them? I am not sure.” (R14)
• “We were asking the residents to [present at PS] rounds but yet they don’t have training in it. That would be like
asking me to give rounds on surgery, I don’t do surgery.” (A3)

2. Standardization of QI/PS
education,

• “I do think [QI] is important; however, I question in some ways whether the process components of QI or QI research
will be applicable either to myself or other members who may be not working in academic medicine or pursuing
research goals.” (R4)
• “I don’t think the patient safety stuff is going away, I think it will be front and center for many years going forward.
So, I would say that it is probably not sufficient. But I would also say that I don’t think what they get in core [IM
residency] should be sufficient because it’s not like they are exiting core and going out into the big wide world.” (A1)

3. QI/PS culture within the IM
program

• “[The department leaders are] open to listening of incidents that have happened… It is almost always related to
patient safety and mistakes that have occurred and harm and how we can change the system to prevent it from
happening. So, we do have good leadership from that perspective.” (A5)
• “And my attending staff at the time took it very seriously. She did not do anything like brushing it under the rug or
pretending it did not happen. She did not try to minimize it in any way. She took it very seriously. She said that if this
is what happened then we need to call the lab. We need to fill out a Safe Report. And then, she brought me in the
room when she disclosed the error to the patient and the family.” (R2)

4. External barriers to QI/PS
training

• “But sometimes it [reporting incidents] does reflect negatively in that you don’t want to be seen as someone
involved in conflicts or seen as someone who does not get along with other specialities or gets in fights with
nurses.” (R6)
• “[Lack of change] has been a big issue. A critical incident will get lots of follow-up but the day to day stuff that we
want to see change... I feel there is a big meeting and discussion, but I can’t say that there is change that occurs.”
(A3)
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Abstract
Chronic intestinal pseudo-obstruction (CIPO) is a disruption of the enteric nervous system
characterized by chronic intestinal dysmotility and dilation. It has many underlying causes.
We present a 52-year-old woman with 53-kg unintentional weight loss, abdominal pain, and
vomiting. She had dilated small bowel loops with air fluid levels and no transition point on
Computed Tomography scan. Esophagogastroduodenoscopy revealed aperistalsis and
undigested duodenal food. The secondary cause was found to be systemic sclerosis sine
scleroderma (ssSSc), a classification of systemic sclerosis without skin involvement. We
present an interesting case of CIPO secondary to ssSSc.

Résumé
La pseudo-obstruction intestinale chronique (POIC) est une perturbation du système nerveux
entérique caractérisée par un trouble de motilité et une dilatation intestinale chronique.
Elle compte de nombreuses causes sous-jacentes. Nous présentons le cas d’une femme de 52
ans manifestant une perte de poids involontaire de 53 kg, des douleurs abdominales et des
vomissements. Elle présente des anses dilatées de l’intestin grêle accompagnées de niveaux
hydro aériques et aucun point de transition à la tomodensitométrie.
L’œsophagogastroduodénoscopie révèle une absence de péristaltisme et la présence de
nourriture non digérée dans le duodénum. Il a été déterminé que la cause secondaire était la
sclérose systémique sans sclérodermie (ssSSc), soit une forme de sclérose systémique sans
atteinte cutanée. Nous présentons un cas intéressant de POIC secondaire à la ssSSc.

Introduction

Case Report

Chronic intestinal pseudo-obstruction (CIPO) is a rare disorder
characterized by disruption of intestinal motility causing
features mimicking obstruction.1 It could be idiopathic or
caused by a variety of infectious, neurologic, endocrine, genetic,
autoimmune, or iatrogenic etiologies.1 Systemic sclerosis sine
scleroderma (ssSSc) is a classification of systemic sclerosis
without skin involvement. We highlight an interesting case of
CIPO secondary to ssSSc.

The patient is a Caucasian 52-year-old woman referred to the
gastroenterology clinic with chronic complaints of unintentional
weight loss of 53 kg, abdominal pain, vomiting, and constipation,
along with a new cough. She was admitted from clinic to an
academic internal medicine service because of hypotension,
and gastroenterology was consulted.
She had a medical history of Raynaud’s phenomenon
(RP) (with onset reported within the last few years), anxiety,
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gastroesophageal reflux disease (GERD), peptic ulcers, chronic
common bile duct (CBD) dilation, and chronic constipation. She
was a former smoker, grew up on a farm, and had no allergies,
but her mother had systemic lupus erythematosus (SLE).
Her medications included docusate, diazepam, omeprazole,
ondansetron, and magnesium oxide. Review of systems was
positive for 10 minutes of daily morning stiffness and arthralgia
in the bilateral hands and feet and right shoulder.
For the prior 2 years, she had multiple hospital admissions
and clinic visits for these symptoms. On multiple occasions,
Computed Tomography (CT) scan with contrast demonstrated
dilated small bowel loops with air fluid levels and no transition
point and a dilated CBD. Abdominal free air was identified during
a visit to an emergency department for abdominal pain. An
exploratory laparotomy was conducted and a healed perforation
was presumed. On physical examination, she appeared cachectic
with a body mass index (BMI) of 15.4 kg/m2. She had bilateral
coarse expiratory crackles, periumbilical tenderness, hypoactive
bowel sounds, bilateral Heberden and Bouchard nodes, and
tenderness to palpation of the right shoulder, bilateral proximal
interphalangeal joints, and bilateral metatarsophalangeal joints.
She had no skin changes or edema.
Initial laboratory investigations revealed hypoalbuminemia
of 14 g/L and macrocytic anemia with hemoglobin of 97 g/L and
mean corpuscular volume of 101.4 fL. Electrolytes, creatinine,
and urinalysis were unremarkable. Liver function tests were
notable only for an elevated aspartate transferase of 50 U/L.
During this hospitalization, CT scans again demonstrated
dilated small bowel loops with air fluid levels, no transition
point, and a dilated CBD (Figure 1). Scans also revealed a
dilated fluid-filled esophagus and a cavitary lesion in the
left lung apex. Esophagogastroduodenoscopy (EGD)
identified aperistalsis, residual duodenal food after an
overnight fast, and duodenal wall atrophy, friability, and
erythema with acute inflammation on biopsy (Figure 2).
CIPO was diagnosed due to the re-demonstrated
radiological findings, aperistalsis, undigested duodenal
food, and presentation of weight loss with episodic
symptoms of obstruction. This prompted work-up to identify
the underlying cause of CIPO in this patient, involving consults
to infectious diseases, respirology, and rheumatology services.
Bacterial and fungal cultures were negative as were assays
for various endemic fungi, mycobacteria, and respiratory
viruses. The only exception was positivity for rhinovirus.
She had normal measurements of angiotensin-converting
enzyme, creatine kinase, C-reactive protein, and erythrocyte
sedimentation rate. Bronchoscopy yielded no positive infectious
or pathological findings, but led to presumption of necrotizing
pneumonia causing the lung lesion. Serum was strongly positive
75
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Figure 1. CT abdomen with contrast demonstrating dilated small bowel loops,
air fluid levels, and no discernible transition point.

Figure 2. EGD image of the fourth part of the duodenum demonstrating
residual food residue after an overnight fast and an atrophied, friable, and
erythematous mucosa.
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for antinuclear antibodies (ANA) (1:1280, speckled).The patient
had titers above the normal limit for the following antibodies:
anti-centromere (>8.0 antibody index [AI]; reference range [ref.]:
0–0.9 AI), anti-mitochondrial (122.6 units [U]; ref.: 0–20 U),
anti-histone (2.1 U; ref.: 0–0.9 U), anti-Smith (30.5 U; ref.: 0–19.9
U), and anti-ribonucleoprotein (96 antibody units [AU]/mL;
ref.: <90.40 AU/mL). The patient had titers within the normal
reference range of the following antibodies: anti-citrullinated
protein, rheumatoid factor, anti-double stranded DNA, anti-Hu,
anti-F-actin, anti-Jo-1, anti-Scl-100, anti-Scl-70, anti-Sjögren’s
syndrome type A (anti-SSA), anti-Sjögren’s syndrome type B
(anti-SSB), and anti-RNA polymerase III antibodies. Despite
the elevated levels of anti-mitochondrial antibody level, further
work-up of primary biliary cholangitis was not pursued, given
the patient’s normal alkaline phosphatase level and lack of other
characteristic signs and symptoms. Echocardiogram was normal
and showed no evidence of pulmonary hypertension. She did not
undergo nailfold capillaroscopy. After receiving antibiotics and
medications to manage gastrointestinal symptoms, she tolerated
substantial oral nutrition, and was discharged.
After 4 months, the patient lost 5.4 kg and was still
symptomatic. Pulmonary function test done as an outpatient
was unremarkable. Her most likely diagnosis was ssSSc. She
was treated with hydroxychloroquine for her joint pain and with
promotility agents for her gastrointestinal symptoms. Although
she continued to have RP and constipation even after 8 months
of discharge, she regained 1.4 kg, had less significant arthralgia,
and her vomiting and abdominal pain were well-controlled.

Discussion
CIPO is a rare disorder characterized by disruption of intestinal
motility, causing features mimicking obstruction.1 According to a
Japanese study, it affects 0.9 in 100,000 adults by the mean age of
61 years.2 Many pathophysiologic mechanisms are responsible for
CIPO, which variably disrupt intestinal smooth muscle cells (SMCs),
interstitial cells of Cajal, or enteric neurons.3 While the majority
of CIPO patients are idiopathic, many secondary etiologies cause
CIPO, including the following: infectious (Chagas), neurologic
(stroke, Parkinson’s disease, Hirschsprung’s disease), paraneoplastic
(carcinoid tumors, central nervous system [CNS] neoplasms,
leiomyosarcomas), endocrine (diabetes, hypothyroidism, and
hypoparathyroidism), genetic (Duchenne muscular dystrophy,
mitochondrial, neurogastrointestinal, encephalomyopathy,
and other neuronal or SMC mutations), autoimmune diseases
(systemic sclerosis, SLE, and dermatomyositis), or iatrogenic
causes (radiation, antidepressants, antiparkinsonian agents,
and antineoplastics).1,3,4
Diagnosis of CIPO is challenging as it inconsistently affects
parts of the gastrointestinal tract.3 Small bowel involvement
Canadian Journal of General Internal Medicine

causes weight loss and vomiting; large bowel involvement causes
abdominal pain, distension, and constipation; and esophageal
involvement causes dysphagia and gastroesophageal reflux.3
Biliary dilation can occur, especially in SLE patients.5 Our
patient had many nonspecific gastrointestinal diagnoses such
as GERD, “chronic constipation,” and “chronic CBD dilation,”
all of which may be explained by CIPO. The clinical course is
episodic with exacerbations often caused by bacterial or viral
infections, probably both of which occurred in our patient with
pneumonia and rhinovirus positivity.6 Diagnosis is usually
confirmed with motility studies, but given the characteristic
radiologic and endoscopic findings, clinical presentation,
and putative etiology, further confirmation of CIPO was
unnecessary.7 In secondary CIPO, treatment involves optimizing
nutritional and electrolyte balance, managing gastrointestinal
symptoms, treating complications such as intestinal failure
and small intestinal bacterial overgrowth, and treating the
underlying cause.6
Systemic sclerosis (SSc) is a rare disease that typically causes
fibrosis of the skin with classic skin thickening and fibrosis of
internal organs such as the gastrointestinal tract, lungs, heart,
and kidneys.7 It has a pooled prevalence of 22 cases per 100,000
population.8 Among all ethnic groups worldwide, the prevalence
of SSc is widespread among the indigenous people of Canada
at 47 cases per 100,000 population.8 SSc is thought to affect
the gastrointestinal tract through vasculopathy, which induces
ischemia and death of enteric neurons.7 Denervation of the
gastrointestinal tract then leads to muscular atrophy.7 ssSSc
is a subset of SSc that does not affect the skin, but similar to
SSc, it still affects the peripheral vascular system.9 It should be
noted that controversy exists in the rheumatologic community
on whether ssSSc comprises a unique disease state or is simply
a subset of limited cutaneous systemic sclerosis, which has
not yet fully manifested.9 ssSSc is thought to comprise about
10% of patients with SSc.9 In Poormoghim et al.’s defining
case series of ssSSc, including 68 patients with ssSSc, 70% of
such patients had gastrointestinal involvement, while 71%
had pulmonary involvement, 26% had cardiac involvement,
and 4% had renal involvement.9 Despite the gastrointestinal
tract being a very commonly involved internal organ system,
in just 10% of instances, patients with SSc only present with
a gastrointestinal complaint as their initial symptom.10 While
there exists no single treatment to reverse the pathogenesis
of SSc and its subtypes, treatment is directed at individual
manifestations of disease on an organ-specific level in addition
to periodically monitoring for disease progression to new
organ systems.11
The most likely unifying diagnosis of the patient’s condition is
ssSSc with internal organ involvement limited to the gastrointestinal
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system. This is supported by the classification criteria intended
by Poormoghim et al.,9 who proposed that patients should
be considered to have this diagnosis if they possess all of the
following features: absence of skin thickening; peripheral vascular
involvement (RP, digital pitting ulcers, digital-tip gangrene, or
abnormal nailfold capillaries); positive ANA; evidence of internal
organ involvement of the gastrointestinal tract (distal esophageal
or small bowel hypomotility), pulmonary (interstitial fibrosis or
pulmonary hypertension), cardiac, and/or renal systems; and
absence of any other defined connective tissue disorder or clear
alternative cause for any of the aforementioned manifestations.
Presence of anti-centromere antibodies further supports this
diagnosis.9 In our patient, skin thickening was absent, but had a
history of RP, a strongly positive ANA titre along with a positive
anti-centromere antibody titre, evidence of distal esophageal
hypomotility (dilated fluid-filled esophagus on CT) and small
bowel hypomotility (aperistalsis on EGD), and lack of any other
connective tissue disease or explanation for these manifestations.
Despite having auto-antibodies characteristic of SLE and mixed
connective tissue disorder, she did not have other convincing
features of these conditions.12,13
This patient highlights a unique case of ssSSc presenting
initially with gastrointestinal symptoms leading to a diagnosis
CIPO. This represents a rare phenotype of patients with SSc,
which is itself an already rare condition. We demonstrate
that once CIPO is diagnosed clinically, it requires a thorough
diagnostic work-up to understand the underlying etiology to
employ disease-targeted treatment.
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Abstract
Pasteurella multocida (P. multocida) is the most commonly isolated pathogen in human cat
bite wounds. We describe the case of a healthy 56-year-old man who presented with
constitutional symptoms and a swollen right arm. He was found to have multi-focal
abscesses secondary to P. multocida, with the portal of entry likely being a small wound on
his right hand.
P. multocida is thought to cause disease in humans either through direct inoculation or
colonization of the human nasopharynx and subsequent reactivation during an
immunocompromised state. Our case describes a rare presentation of invasive P. multocida
infection in an immunocompetent host, occurring through either hematogenous or lymphatic
spread.

Résumé
Pasteurella multocida (P. multocida) est l’agent pathogène isolé le plus souvent dans les
blessures par morsure de chat. Nous décrivons le cas d’un homme de 56 ans en bonne santé
présentant des signes généraux et un œdème du bras droit. Il s’est avéré qu’il présentait des
abcès multifocaux secondaires à P. multocida, le point de pénétration de la bactérie étant
probablement une petite blessure sur sa main droite.
P. multocida provoquerait la maladie chez l’humain soit par inoculation directe ou par
colonisation du nasopharynx et une réactivation ultérieure au cours d’une
immunosuppression. Notre cas décrit une présentation rare d’infection invasive à P.
multocida chez un hôte immunocompétent, survenant par l’intermédiaire d’une
dissémination par voie hématogène ou lymphatique.

Case Report
A 56-year-old previously healthy man was admitted to hospital
with chest discomfort, fevers, and chills. This was his second
presentation to hospital in a week, and his symptoms had all
worsened in that time period. On examination, he had swelling,
tenderness, and erythema over his right medial arm and right
pectoralis region, and a superficial right palm wound. On history,
Canadian Journal of General Internal Medicine

the patient was on no immunocompromising medications, did
not have any risk factors for human immunodeficiency virus,
did not endorse any substance use, and did not have underlying
cirrhosis, end-stage renal disease, or malignancy.
Bloodwork on presentation demonstrated a white blood cell
count of 30.1 × 109/L, with a neutrophilic predominance at 26.2 ×
109 cells per litre. A computerized tomography (CT) scan of the
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thorax revealed a 3.9 cm collection in the right pectoralis minor
muscle displacing it with resulting mass effect on the pectoralis
major ventrally (Figure 1). An ultrasound also showed a 10-cm
collection in the medial aspect of the upper right arm. Purulent
fluid was drained from both abscesses.
Blood cultures were negative. The patient was empirically
initiated on meropenem for broad-spectrum coverage of abscessforming pathogens in the context of a preexisting penicillin
allergy. Pathogens causing intramuscular abscesses or bacterial
myositis include Staphylococcus Aureus most commonly, and less
frequently other gram-positive, gram-negative, and anaerobic
bacteria.1 He subsequently developed a rash and was transitioned
to levofloxacin and metronidazole.
Abscess aspirate cultures grew Pasteurella multocida. The
patient confirmed ownership of a cat, with a history of licks;
he also recently suffered a work-related injury resulting in a
palmar wound which was a possible portal of entry. The local
public health laboratory provided sensitivities on the isolated
P. multocida, reporting this strain to be sensitive to penicillin,
ceftriaxone, levofloxacin, and trimethoprim-sulfamethoxazole.
The patient continued on levofloxacin and metronidazole
for 2 weeks, the latter used to cover for other possible slower
growing anaerobes. On repeat imaging, the collections had
completely resolved, and antibiotics were stopped.

Discussion

P. multocida is a nonspore forming, nonmotile, gram-negative
coccobacillus and is a facultative anaerobe. It is commonly
found in the nasopharynx and gastrointestinal tract of cats and
dogs, but not humans, and is classically recognized as a cause
of skin and soft tissue infections after an animal bite.2 Another
mechanism by which P. multocida can cause disease in humans
is through nasal and oropharyngeal colonization of people after

frequent interactions with cats and dogs. Activation of infection
may then occur during periods of suppressed immune function.3
Along with simple skin and soft tissue infections, P. multocida
and other Pasteurella species can rarely cause severe infections such
as meningitis and endocarditis. Invasive infections most commonly
occur in patients with predisposing immunocompromising
conditions, such as cirrhosis, or underlying malignancy and those
at extremes of age.4 P. multocida has been classically treated with
penicillin; however, beta-lactamase activity has been detected
in some strains, with 13% of strains found to be beta-lactamase
positive in a study by Giordano et al.4 Therefore, initial therapy
with amoxicillin/clavulanic acid, in penicillin-allergic patients
with fluoroquinolones or tetracyclines is reasonable while
awaiting susceptibility testing.5
Our patient presented with a thoracic abscess, and while
abscesses are common with P. multocida, a review of the literature
revealed only one other report of a thoracic abscess, with Suzuki
and colleagues reporting on a superficial chest wall abscess due to
P. multocida, as compared to our deep intramuscular collection.6
Our patient’s presentation represents either hematogenous or
lymphatic bacterial spread. Hematogenous spread is supported
by the finding of abscesses in two distinct locations, but the
negative blood cultures argue against it. Lymphatic spread is
supported by the location of both abscesses on the same side of
the body, in close proximity to each other. The definitive route
of spread remains challenging to determine as the lymphatics
and blood vessels in the arm travel closely together and are hard
to distinguish on imaging.
Bacterial inoculation likely occurred through contact of the
palmar wound with cat saliva. The invasive nature of this patient’s
infection is surprising, considering the patient’s immunocompetent
status. His excellent outcome highlights the importance of source
control (abscess drainage) and susceptibility-guided antibiotic
management.

Key Points

Figure 1. Pectoralis minor abscess visualized on an axial cut of a contrastenhanced chest CT, measuring approximately 3.9 cm in diameter at its greatest
dimension.
79
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• P. multocida is a common pathogen in human animal
bites and should be suspected in patients with dog and cat
exposures.
• The most frequent clinical presentation is a skin and soft
tissue infection, but P. multocida can cause invasive disease,
particularly in immunocompromised hosts.
• Infections secondary to P. multocida are most commonly
treated with penicillin but beta-lactamase production can
occur; it is therefore reasonable to initiate beta-lactamase
inhibitor combination antibiotics such as amoxicillin/
clavulanic acid while awaiting susceptibilities.
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Abstract
Purpose
Patient consultation preferences regarding prescribing of blood tests and shared decisionmaking are not well-understood. This study directs to understand hospitalized General
Internal Medicine (GIM) patient perspectives related to blood tests.

Method
A patient and family advisory group was consulted to discuss hospital blood test prescribing
and shared decision-making. A questionnaire was developed and administered to 45 GIM
patients

Results
Identified themes suggested that patients trust physicians order about what is required, prefer
comprehensive communication, and value shared decision-making. Questionnaire findings
corroborated the themes and indicated that patient preferences vary. Joint findings proposed
that patient consultation preferences included a daily, physician-led, structured, bedside
blood test conversation, using nonclinical language to encourage shared decision-making.
Furthermore, some patients were concerned about over-ordering of blood tests.

Conclusions
An intervention is required that provides a practical approach for clinicians to discuss that
blood testing is aligned with the “Choosing Wisely Canada” campaign, and encourages
shared decision-making, supporting patient’s involvement in their care.

Résumé

Objectif
Les préférences de consultation des patients concernant la prescription d’analyses sanguines
et la prise de décision partagée ne sont pas bien comprises. Cette étude vise à comprendre les
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points de vue des patients hospitalisés en médecine interne générale (MIG) concernant les
analyses sanguines.

Méthodologie
Un groupe consultatif de patients et de représentants de familles a été consulté pour discuter de
la prescription des analyses sanguines et de la prise de décision partagée en milieu hospitalier.
Un questionnaire a été élaboré et soumis à 45 patients en MIG.

Résultats
D’après les thèmes cernés, les patients font confiance aux médecins pour prescrire ce qui est
nécessaire, préfèrent une communication générale et accordent de l’importance à la prise de
décision partagée. Les résultats du questionnaire corroborent ces thèmes et indiquent que les
préférences des patients varient. Les résultats conjoints proposent que les préférences de
consultation des patients soient une conversation sur les analyses sanguines quotidienne,
structurée et menée par le médecin au chevet du patient, en utilisant un langage non clinique
pour encourager la prise de décision partagée. En outre, certains patients s’inquiètent d’une
prescription excessive d’analyses sanguines.

Conclusions
Une intervention est nécessaire pour fournir aux cliniciens une approche pratique pour
discuter du fait que les analyses sanguines cadrent bien avec la campagne « Choisir avec
soin » et pour encourager la prise de décision partagée, appuyant ainsi la participation des
patients à leurs soins.

Laboratory blood testing is an integral component of hospital
care, and inappropriate testing is a significant health system
issue. Both overuse (testing that is prescribed but not
necessary clinically) and underuse (testing that is necessary
clinically but not prescribed) of laboratory blood testing
can cause undue harm to patients (from painful sampling
to increased morbidity) as well as increase their length of
stay and costs to the system without benefits.1,2 Clinicians
suggest that limited conversation time during clinical
encounters, as well as limited patient health literacy and
testing expectations, is the main cause of inappropriate use
of health resources.2,3 The “Choosing Wisely Canada” (CWC)
campaign was launched in 2014 to encourage clinicians to
take on leadership roles to champion the reduction of overuse
of health resources.2 The CWC campaign uses a wide range of
strategies and approaches, although approaches that include
improving patient health literacy and public engagement are
defined less clearly.2 Research shows that when patients are
appropriately informed about the risks and benefits of blood
testing, they often choose less, not more. 4,5 This is because
physician- or health care provider-led education/engagement
strategies potentially minimize the health literacy gap,
improve patient’s understanding on blood tests, and allow
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patients to self-determine whether they want blood tests to
be done.
Shared decision-making is a communication process
between clinician and patient to make healthy choices
together, where the patient expresses their preferences and
values.6,7 However, little is evidenced that patients find shared
decision-making beneficial,6,7 and their desire to participate in
the decision-making aspects of medical consultation varies.8
The intent of this cross-sectional mixed methods study
was to understand hospitalized patient perspectives about
blood testing and to determine their consultation preferences
by surveying patients of five General Internal Medicine (GIM)
units at the University of Alberta Hospital, an academic tertiary
teaching hospital in Edmonton, Alberta, Canada. The patient
perspectives are not well-understood, and a limited published
literature on the subject is available. Our research questions
used were as follows: (1) What are hospitalized patients’
preferences for consultation regarding blood testing? and (2)
Do hospitalized patients perceive hyper-ordering of blood tests
as a health system concern? Aim of our study was to determine
a practical patient-centered intervention using patient feedback
that supports in-hospital shared decision-making along with a
reduction in hyper-ordering of blood tests.
Canadian Journal of General Internal Medicine
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Methods

Settings
This study was completed in a provincial health organization
(Alberta Health Services) in Western Canada, with a dedicated
department to support the engagement of patients and family
members. Our study team included a patient advisor, physician,
resident, medical student, patient experience consultant, and
quality improvement specialist. With a pragmatic viewpoint,
where constructed knowledge was applied,9 we used a crosssectional exploratory sequential mixed method research design.
Ethical approval was obtained from the University of Alberta
Research Ethics Board (Pro00099203).
We enlisted the assistance of a Patient and Family Advisory
Group (PFAG), a formalized group of patients and family
members who at request provide consultation on policies,
programs, and practices to a health organization. An in-person
focus group consultation with PFAG was completed in June
2019. The first qualitative phase of this study explored the
patient and family perspectives and consultation preferences.
From this initial exploration, the qualitative findings guided
the development of a brief questionnaire, which was used to
collect quantitative data from hospitalized patients admitted
to five GIM units.
Participants and recruitment
The qualitative focus group discussion was attended by 16
PFAG members, and, for the quantitative phase, a list of all
patients who met the inclusion criteria from each unit was
provided by managers of GIM units on survey days. Each
patient was provided information regarding the study and
offered the opportunity to participate in the study. The
inclusion criteria for patient recruitment were as follows:
English-speaking patients aged 18 years or older, with no
cognitive impairment, had blood testing, were able to provide
verbal consent, and whose unit discharge was within 48 hours.
The rationale for ensuring that patients were nearing unit
discharge was to allow them to reflect on their experiences of
hospitalization. No identifiable patient or PFAG member
information was collected. Further, we did not focus on one
specific blood test, as we deliberately wanted to understand the
general perspective of blood testing while staying in hospital.
Data collection and analysis
We utilized a structured facilitation technique of “Think, Pair,
Share”10 to stimulate discussion at a 2-hour focus group session.
We developed a paper tracking document for PFAG members
to document their comments to the following five open-ended
questions: (1) Do hospitalized patients and families want to
be involved in blood test prescribing decisions? (2) What
Canadian Journal of General Internal Medicine

do patients and families want or need to know about blood
testing during their hospital stay? (3) What is the best way for
clinicians to approach and encourage patients and families
that is respectful to patient choice regarding blood testing? (4)
How could information be presented to patients and families
regarding blood testing? and (5) How could we further
understand this issue with hospitalized patients and families—
what more could be done? Participants were asked to answer
the questions individually, then in a group of four, and finally
to participate in a large group discussion where the same
questions were repeated. Comments were documented on flip
charts by one study member (KB) during group discussions.
The session was audio-recorded by the PFAG administrative
support and an anonymized transcript was provided to our
study team.
The textual data collected from paper tracking documents,
transcript, and flip charts were entered into Microsoft
Excel, version 2013, to facilitate data review, comparison,
coding, and retrieval of coded quotations for our thematic
analysis.11 Initially, four researchers (MD, PM, CC, and KB)
independently coded all textual data and jointly reviewed
and discussed the codes to develop a preliminary code book.
The same team of researchers recoded, discussed areas of
agreement and disagreement, and used consensus to resolve
any discrepancies. After completion of coding, the initial
themes were discussed and revisions resulted in key themes
and representative quotes.
From these key themes, a 10-item questionnaire with
scaled prompts was designed to elicit a wide range of patient
experiences, including patient involvement in prescribing
of blood tests, information they wanted to be conveyed, and
how and when they wanted to receive this information. The
initial questionnaire was pilot-tested with five patients and
revisions were made to clarify questions and scaled prompts.
The questionnaire was consented verbally and delivered orally.
Responses were entered into a Google Form by a medical
student who collected the data at the time of survey delivery.
Patients were initially asked each question without scaled
prompts to capture perceptions in an unbiased manner. If
patients were unsure how to answer a question, the prompt
options were provided. A verbal questionnaire was chosen to
increase patients’ ability to participate, eliminating the need
for completing a paper document. A total of 45 GIM patients
from five units were surveyed for over 2 months (October–
November 2019). Data collection ended when no new
information was received, which occurred with 42 patients. We
then surveyed three additional patients to validate that no new
insights were obtained. Aiding data analysis, the Google Form
generated graphics, which were analyzed using descriptive
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statistics.12 All findings (qualitative and quantitative) were
then jointly reviewed to propose a practical patient-centered
consultation intervention that supported patient preference
and resource stewardship.

Results

From a total of 16 PFAG members, we determined the following
three key themes from the textual data: (1) comprehensive
blood test communication—“we want to be knowledgeable
and informed about our own care,” (2) inherent trust that blood
tests were ordered purposefully—“we expect physicians to be
ordering blood tests when needed and with clear purpose,” and
(3) the need to shift away from paternalism to informed shared
decision-making—“explain the rationale of tests to open the
opportunity for dialogue.”
The questionnaire from 45 hospitalized GIM patients
yielded the following results: Patients were divided on when
they wanted to be involved in ordering the blood test, with
nearly half (42%) of patients indicating all of the time, 31%
indicating none of the time, and 18% indicating when there
was a serious concern, a decision to be made, when presented
with the opportunity, or that they were uncertain. Patients
perceived the most important blood test information to be:
results (68%), what the test was for (46%), and how often the
test would be performed (33%). The majority of patients would
like information to be communicated verbally (86%), while
14% preferred “honest” communication, which could include
written, verbal, or a combination of both. More than half (55%)
of the patients surveyed felt comfortable asking test-related
questions and were most comfortable asking when they saw the
doctor (48%), during daily rounds (20%), or after testing had
already been done (12%). Patients reported that they preferred
their blood test information to come from physicians (50%),
nurses (13%), or both (8%), with 16% having no provider
preference. Nearly half (49%) indicated that the number of
blood tests were just correct, 41% felt there were too many, 6%
felt not enough, and 4% were unsure. Patients expressed: “the
doctors know more than me and I trust them,” reinforcing
inherent trust in physician’s decision-making, but also stated,
“give me more information to help me ask questions”,
demonstrating the desire to be involved in the conversation.
The joint qualitative and quantitative results (Table 1)
indicated that the quantitative findings corroborated the
qualitative findings. Alignment between the themes, quotes,
and questionnaire findings validated that while many patients
wished to be involved in decision-making for performing blood
tests during the in-hospital consultation, they often expressed
that they do not have the necessary knowledge to participate
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in this. With statements such as “I don’t think I’m qualified to
ask questions or make decisions,” and “I don’t understand what
to ask,” validated that physicians or nurses may need to initiate
the testing conversation and communicate in a manner that
supports and empowers patients to ask questions, and share
their ideas and concerns regarding blood testing decisions.
Furthermore, patient perceptions vary regarding both their
desired level of involvement in blood tests decision-making
and their perception of what constitutes hyper-ordering or
prescribing inappropriate blood tests.

Discussion

Results from this cross-sectional exploratory mixed methods
approach expressed that differences existed in hospitalized
patients’ medical knowledge, acute illness, interest in blood
tests decision-making, and perception of overuse of blood
tests. This variation in perception could be due to patients’ age,
progression in illness/disease, educational level, expectations
from blood tests, and socioeconomic status. This is an area
of opportunity for the future research. Hospitalized patients
trust that physicians prescribe what is required and is in their
best interests and value comprehensive communication, that
is, sharing what the test is, why it is needed, and how often
the test will be conducted. Patients prefer physician-led, inperson communication about blood-testing that supports
shared decision-making. Our findings align with the results
of other studies that a large number of patients prefer
physician-directed consultation approaches, and variations in
patients’ desire for sharing in the decision-making part of the
consultation.8 Lastly, almost half (47%) of the patients
surveyed were concerned with inappropriate testing, with the
majority (41%) realizing that hyper-ordering of in-hospital
blood tests was of concern. Creating actionable interventions
in this domain aligns with the goal of CWC campaign about
decreasing inappropriate tests, particularly overuse of tests, by
encouraging health care providers and patients to think
critically about their treatment choices.2 Despite being
concerned with overuse, patients largely expressed trust in
their care teams, often stating that there were “too many tests,
but they are necessary.” This indicates that there was a
foundation of trust to base these shared-decision-making
conversations.
Based on our findings, the practical intervention
determined is a physician-led daily structured diagnostic
test conversation in simple language at patient’s bedside. It
was suggested that the blood testing consultation discussion
must begin after the first day of hospital admission, allowing
the patient to settle into hospital unit, with the option to have
Canadian Journal of General Internal Medicine
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Table 1. Joint Result Display

Key Themes

Patient Quotes from Focus Group (n=16)

(1) Comprehensive Blood Test
Communication

“Explain the rationale for tests to open the opportunity
for dialogue.”
“Relieve anxiety by sharing the results.”
“We need to understand to be able to ask informed
questions.”
“During rounds the doctor should explain When and
Why.”
“Why is the test ordered, what is the point, why is it
repeated, when will it stop, what is the purpose.”
“Talk on admission”, “Beside report is a good time-do
not wake patient to talk”
“Talk to me in a language I can understand”
“Plain language with clear eye contact-like NOD-name,
occupation, duty”
“Conversation as a formal part of daily interactions”
“Provide signage, somehow, informing patients that
they can ask information”

Questionnaire Responses and Quotes (n=45)

(continued)
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Key Themes
(2) Inherent Trust That
Blood Tests Are Purposefully
Ordered

Patient Quotes from Focus Group (n=16)

Questionnaire Responses and Quotes (n=45)

“We expect physicians to be ordering blood tests when
needed and with clear purpose.”
“Doctor knows best.”
“We need to understand to be able to ask informed
questions”
“ Not enough to know if tests are involved, do we have
the knowledge to understand the test

“Too many blood tests, but they’re necessary.”
“The doctors know more than me and I trust them”
“They wouldn’t do it unless I needed it.”
“I’m not qualified to ask questions”
“I just trust that they will tell me if there are any problems”
“I trust them.”
“I just assume it’s all necessary”
“I don’t understand what to ask”
“I think the first few days in the hospital this much testing
is OK but after that it is too much”
“I don’t think I’m qualified to ask questions or make
decisions”
(3) Shift from Paternalism To
Informed Shared Decision
Making

“I want to be knowledgeable and informed about my
own care.”
“Nothing about us without us.”
“Create an environment for shared decision making.”
“Discuss with patients/families so they understand their
care plan and can voice any concerns.”
“Patients know their bodies” and “we are having our
blood taken”
“Just be direct, talk to me, with me”
“I don’t think I have ever been asked to be involved in
blood test decisions”
“Inform patients that they can ask questions”

“Knowing it is okay to ask questions”
“Give me more information to help me ask questions”
“Having the opportunity to even ask questions”
“Knowing someone has the time to talk”
“If the medical team seems willing to explain”
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ordered test(s), written or electronically accessible to the
patient and their family, if desired. Additionally, a hospitalwide campaigning that combines the CWC campaign2 with
the acronym ‘TESTing’ (T – Test name, E – Explain need
and frequency, S – Support-shared decision-making, and T
– Test results provided) may support the education of
health care providers, patients, and families and inspire to
both reduce blood test hyper-prescribing and increase shared
decision-making.

decision-making, physician order behavior, and reduction in
inappropriate prescribing of blood tests.

Limitations
The limitations of this study include a small sample size, nonvalidated questionnaire, and subjective findings based on
the experiential knowledge of patients and their families. It
is recognized that the proposed intervention requires a
significant time investment which may not always be practical,
when providers participate in shared decision-making
conversations. Additionally, the recommended physician-led
intervention could be difficult in smaller hospital settings
where patient care teams have a different structure with fewer
medical learners and limited in-house attending physicians.
Thus, a physician- and/or nurse-led blood test consultation
maybe required.
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Abstract
COVID-19 pneumonia continues to have high global prevalence, mortality, and morbidity
with the emergence of new variants of concerns due to vaccination inequality. There
continues to be limited data on the outcomes of HIV-infected patients with COVID-19. In
this report, we present the case of a 62-year old male with chronic HIV who presented with
unexplained fever and initial negative COVID-19 PCR, and no radiographic evidence of
COVID-19 on chest x-ray or CT Chest. Due to the increased prevalence of COVID-19 and
the emergence of variants of concern, diagnostic testing for COVID-19 should be repeated in
patients who are persistently febrile despite previous negative swabs and lack of exposure.
Patients with immunocompromised states, such as HIV infection, may have atypical clinical
presentations, time to PCR positivity, or imaging findings of COVID-19. A thorough
investigation for other causes of unexplained fever should also be conducted despite the
community prevalence of COVID-19.

Résumé
La pneumonie associée à la COVID-19 continue de montrer des taux élevés de prévalence,
de mortalité et de morbidité dans le monde en raison de l’apparition de nouveaux variants
préoccupants résultant de l’inégalité de la vaccination. Il existe toujours peu de données sur
les résultats des patients infectés par le VIH qui sont atteints de la COVID-19. Dans le
présent rapport, nous examinons le cas d’un homme de 62 ans atteint d’une infection
chronique au VIH qui présente une fièvre inexpliquée et un résultat négatif à un premier test
de dépistage de la COVID-19 par PCR et ne montre aucun signe radiologique de la COVID19 sur la radiographie ou la tomodensitométrie pulmonaire. En raison de la prévalence
accrue de la COVID-19 et de l’apparition de variants préoccupants, le test diagnostique de la
COVID-19 devrait être répété chez les patients présentant un état fébrile persistant malgré
des écouvillonnages antérieurs négatifs et l’absence d’exposition. Le patient
immunodéprimé, comme dans le cas de l’infection à VIH, peut présenter un tableau clinique,
un délai de positivité du test de dépistage par PCR ou des résultats d’imagerie atypiques de la
COVID-19. Une exploration approfondie d’autres causes possibles de la fièvre inexpliquée
devrait également être menée en dépit de la prévalence communautaire de la COVID-19.

Case presentation

A 62-year-old male was admitted to a tertiary care center
with abdominal pain and one-month history of constitutional
Canadian Journal of General Internal Medicine

symptoms (fatigue, weight loss, subjective fevers, and chills).
His medical history included decompensated alcoholic
cirrhosis (model for end-stage liver disease score 15),1 and
V o l u m e 16 , I s s u e 3 , 2 0 2 1
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HIV treated with dolutegravir, abacavir, and lamivudine for the
past 3 years. His absolute CD4 count was 0.17 × 109/L (normal
0.43 – 1.69 × 109/L), with an absolute CD8 count of 0.24 ×
109/L (normal 0.15 – 1.11 × 109/L), and a CD4/CD8 ratio of 0.6
(normal >0.9). The viral load 1 year prior was <40 copies per
mL. The patient did not receive a COVID-19 vaccine.
Upon presentation, the patient was febrile at 38.0°C. He
had symptoms of abdominal pain, with no other focal signs
of infection, including shortness of breath, cough, headache,
neck stiffness, dysuria, painful joints, or erythematous rashes.
He did not have any travel history or known COVID-19
exposures. Vital signs other than temperature were normal
while breathing ambient air. Physical examination showed
evidence of ascites but was otherwise unremarkable.
His complete blood count showed chronic anemia and
thrombocytopenia at baseline and new neutropenia with an
absolute neutrophil count (ANC) of 0.9 × 109/L (normal 2 – 7 ×
109/L). COVID-19 PCR on a nasopharyngeal swab on the date of
admission was negative. His C-reactive protein (CRP) was 17.8
mg/L (normal <10 mg/L). A chest x-ray (CXR) showed low lung
volumes, with no acute intrathoracic abnormality (Figure 1A).
Diagnostic paracentesis showed a fluid leukocyte count of 98 ×
106/L and a negative gram stain and culture, with no evidence of
spontaneous bacterial peritonitis (SBP). A computed tomogram
(CT) of the chest showed bibasilar pulmonary atelectasis
secondary to mass effect on the bilateral hemidiaphragm and
centrilobular emphysematous changes, with no features of
atypical pneumonia or COVID-19 infection (Figure 2).

Figure 1. CXR on day 1 (A), day 4 (B), and day 7 (C) of admission demonstrating
worsening bilateral infiltrates in keeping with COVID-19 infection.
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Given these results, we considered COVID-19 to be
“ruled out” and proceeded to complete the workup necessary
for unexplained fever. Blood cultures, urine cultures, and
peritoneal fluid cultures were all negative. The infectious
diseases team was consulted for unexplained fever, and
the hematology team was consulted for new neutropenia.
Serologic testing for Brucella and Bartonella and venereal
disease research laboratory test were negative. Abdominal
ultrasound showed no evidence of cholecystitis. Head CT
showed no mass or evidence of lymphoma, as did CT of the
chest and abdomen performed a month prior to admission.
The patient had positive serology for cytomegalovirus
(CMV), Epstein-Barr virus (EBV), and parvovirus B19. CMV
PCR was negative. We did not perform EBV or parvovirus
B19 PCR due to a lack of clinical findings of active infection
such as lymphadenopathy, rash, and arthralgia. Hepatitis
B core antibody and Hepatitis A antibody were reactive;
however, liver enzymes were stable compared to the patient’s
baseline. Hepatitis C antibodies were non-reactive. Peripheral
blood film examination revealed no immature forms or
leukoerythroblastosis. The patient’s pancytopenia and new
neutropenia were thought to reflect multiple etiologies,
including alcohol consumption, use of antiretroviral
medications, and splenic sequestration from known portal
hypertension and hypersplenism.

Figure 2. CT Chest showing evidence of bibasilar pulmonary atelectasis
secondary to mass effect on the bilateral hemidiaphragm and centrilobular
emphysematous changes.
Canadian Journal of General Internal Medicine
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On day 4, the patient became hypoxic, requiring 2 – 3 L/
min of supplemental oxygen via nasal prongs. Repeat CXR at
this time showed increased atelectasis, with no consolidation
(Figure 1B). Given persistent fever and new hypoxia, a
repeat nasopharyngeal swab was performed on day 5 and
was positive for the N501Y COVID-19 variants of concern
(VOC). Treatment was initiated with dexamethasone, together
with ceftriaxone and doxycycline for possible concurrent
pneumonia. On day 7, the patient developed worsening
hypoxemia requiring admission to the intensive care unit. A
CXR showed worsening bilateral airspace disease in keeping
with COVID-19 infection (Figure 1C). Unfortunately, the
patient deteriorated despite optimal medical treatment and
died of COVID-19 pneumonia on day 12 of admission. This
is the first reported case of a COVID-19 N501Y variant in a
patient with HIV infection.

Discussion

COVID-19 pneumonia continues to have high global
prevalence, mortality, and morbidity. Typical presentation of
COVID-19 includes fever, cough, shortness of breath, and
other minor symptoms such as fatigue, diarrhea, anosmia,
ageusia, and myalgia.1-3 Risk factors for severe COVID-19
include increasing age, co-morbidities such as cardiovascular
disease, diabetes mellitus, chronic respiratory illness,
cancer, chronic kidney disease, smoking, and solid organ or
hematologic stem cell transplant.3 COVID-19 should remain
high on the differential diagnosis for patients with typical
symptoms and compatible imaging findings despite negative
COVID-19 PCR. However, there have been reported cases
of delayed diagnosis of other causes of fever and shortness
of breath due to premature diagnostic closure secondary
for COVID-19.4 In this manuscript, and we report a case of
delayed COVID-19 diagnosis in a patient with chronic HIV
infection who presented with fever characterized as being of
unknown origin. This is also the first report of a COVID-19
N501Y VOC in an HIV-infected patient.

COVID-19 and HIV
There is limited data on the outcomes of HIV-infected patients
with COVID-19. Patients with HIV may be more affected by
the virus due to their immunosuppressed state. A case series
of 27 patients with well-controlled HIV infection suggests
that HIV-infected patients are not protected from severe
COVID-19 infection and present in similar ways compared to
the general population with fever, cough, and dyspnea.5 In this
case series, antiviral therapy was held in all patients. Antiviral
therapy was continued in our patients, but it is unclear how
it contributed to their COVID-19 presentation or course of
Canadian Journal of General Internal Medicine

infection. A subsequent prospective cohort study confirmed
that HIV-infected patients were not protected from severe
COVID-19 infection and presented clinically like the general
public (6). In addition, a prospective study showed age, male
sex, metabolic disorder, and sub-Saharan African ethnic origin
as risk factors for severe COVID-19 infection in HIV-positive
patients in Italy, similar to the general population.7
The N501Y mutation has been found in the B.1.1.7 (alpha)
VOC identified in the United Kingdom and the B.1.351 (beta)
VOC identified in South Africa.8-10 VOC with the N501Y
mutation has been detected in higher numbers among young
people and may cause more severe disease than other variants.2
Our patient had no previous known exposures or travel
history. Therefore, the clinical significance of this variant in
our patient is unclear.
Atypical presentations with COVID-19 infection have
also been reported in immunosuppressed populations such as
those with solid organs or hematological transplantations.11
Transplant recipients are less likely to present with fever and
have more significant lymphopenia.11 There are also reports
of increased COVID-19 severity in immunocompromised
patients; however, this may be due to increased co-morbidities
such as cardiovascular disease or diabetes.12 Interestingly,
the presentation of COVID-19 in patients with autoimmune
disease does not appear significantly different from the general
population.13 The management of immunosuppression
medications in patients with COVID-19 infection remains
unclear.13

Role of COVID-19 Vaccine
Although Health Canada has approved four COVID-19
vaccines, only two COVID-19 vaccines (Pfizer Biotech and
Moderna) are currently available in Canada for the prevention
of severe COVID-19. Both vaccines have been shown to have
greater than 95% efficacy in preventing COVID-19 infection
and have been shown to be greater than 90% effective in
preventing infection from the beta and alpha VOC, which
express the N501Y mutation (14, 15). It has been shown that
immunosuppressed populations such as those with organ
transplantation or on immune-modulating medications have
a reduced response to the vaccine, with some studies showing
more than 75% of patients do not mount a humoral response to
COVID-19 vaccination.16 The immune response to COVID-19
vaccination in patients with chronic HIV remains unclear.
Treatment of Sepsis in Patients with Neutropenia
Patients with neutropenia are at increased risk of infection and
may not present with typical symptoms such as fever, chest
x-ray infiltrate, abdominal pain.17 Treatment of patients with
V o l u m e 16 , I s s u e 3 , 2 0 2 1
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fever should be initiated rapidly in clinically unstable patients.
Empiric treatment for concurrent CAP was initiated in our
patient due to neutropenia despite lack of clear consolidation
on chest x-ray and COVID-19 alternative explanation for
instability. This clinical scenario could have considered broader
antimicrobial coverage for pseudomonas and MRSA; however,
it is unclear if it would ultimately change the outcome given
the patient’s severe COVID-19 infection. There are no clear
indications for the use of granulocyte colony-stimulating factor
(G-CSF) in patients with fever and neutropenia, particularly
in the setting of presumed splenic sequestration, but can be
considered in patients with poor clinical outcome including
prolonged or profound neutropenia, age <65, pneumonia,
or sepsis syndrome.18 The patient in our case report did not
receive G-CSF.

Diagnostic Delay & COVID-19 PCR
Diagnostic delay refers to an increased time interval between
the presentation of symptoms and confirmation of an accurate
diagnosis and can be attributed to various factors, including
cognitive failure and premature diagnostic closure.19 In our
patient, no-fault errors caused by the lack of information on
COVID-19 symptoms, imaging findings, and timing to PCR
positivity specifically in HIV populations led to a diagnostic delay.
As per the Infectious Disease Society of America (IDSA)
COVID-19 Diagnostic guidelines, repeat testing has been
recommended within 24 – 48 hours for patients with a high
pre-test probability of COVID-19 and an initial negative
test. Repeat testing in symptomatic patients with low clinical
suspicion of COVID-19 is not recommended.20 Repeat
COVID-19 testing in 24 – 48 hours in individuals with a pretest probability of less than 10% had a false negative rate of less

than 2% (20). These guidelines have not specifically looked
at immunocompromised patients with atypical symptoms.
Overall, repeat COVID-19 testing in 24 – 48 hours should
be pursued in patients who are immunocompromised with
atypical symptoms and those who have classic symptoms of
COVID-19 (Figure 3).
The sensitivity for COVID-19 PCR has been reported to
be approximately 71–98% and may vary significantly based on
the stage of disease and the site sampled.21 Individuals should
be tested within 2–7 days of exposure due to the viral shedding
period during which the virus can be transmitted to other
individuals.22 Due to this period of viral shedding, patients
with one negative swab may test positive later based on disease
stage, disease site (upper versus lower respiratory tract),
and viral multiplication or clearance. Additional challenges
for COVID-19 testing include the lack of a diagnostic gold
standard to compare PCR testing results. A multitude of
factors is considered when deciding the pre-test probability
of COVID-19, including symptoms, exposure history, and
imaging findings. The sensitivity and specificity of COVID-19
PCR for VOC are not clear. Serology for COVID-19 antibodies
have a reported 95% sensitivity and 99.5% specificity.23
Unfortunately, serologic testing is not readily available in
many hospital settings, and its implications about COVID-19
exposure or immunity are unclear.
In our patient, there was no other clinical evidence of
COVID-19, such as cough or positive findings on initial
imaging. The only initial symptom was fever, which could
have multiple other etiologies in a patient with HIV. It was
thought to be essential to consider other causes of unexplained
fever in our patient, particularly given his pancytopenia. The
differential diagnosis for unexplained is broad and summarized

Figure 3. Diagnostic progress for repeat COVID-19 PCR after initial negative test.
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in Table 1. Our patient had multiple potential causes, including
SBP, chronic CMV infection, atypical respiratory infection,
other viral upper respiratory tract infections such as influenza
A and cholecystitis. We did not explore inflammatory causes
of fever due to the lack of historical and physical findings
that would suggest an autoimmune phenomenon. All these
etiologies were thoroughly investigated between the date of
admission and the date of COVID-19 PCR positivity. Given
the lack of known exposure, previous negative COVID-19
PCR, low CRP, and CT chest with no findings in keeping
with COVID-19, we felt there was sufficient evidence that the
patient’s fever was not due COVID-19. This case serves as an
important reminder that immunocompromised patients such
as those with HIV infection may have delayed COVID-19
positivity on PCR or atypical findings on imaging.

Conclusion

COVID-19 remains prevalent in our community and can cause
high mortality and morbidity. Diagnostic testing for COVID-19
should be repeated in persistently febrile patients despite previous
negative swabs and lack of known exposure. It is essential to
recognize that there may be atypical or delayed presentations
in immunocompromised patients and repeat COVID-19 PCR
Table 1. Differential Diagnosis for Unexplained Fever in Immunosuppressed
Patients

Etiologies

Infectious

Brucellosis
Chikungunya
Hepatitis A, B, C
CMV
Infectious mononucleosis
Lyme disease
Toxoplasmosis
Tuberculosis

Malignancy

Acute leukemia and lymphoma
Multiple myeloma
Renal cell carcinoma
Hepatocellular carcinoma

Autoimmune/Inflammatory

Giant cell arteritis
Inflammatory bowel disease
Antiphospholipid syndrome
Granulomatosis with polyangiitis
Reactive arteritis
Systemic lupus erythematosus
Sarcoidosis

Others

Drug fever
Pulmonary emboli
Thyroiditis
Retroperitoneal hematomas

Canadian Journal of General Internal Medicine

should be considered for persistent fevers and hypoxia with
no other origin. In addition, a thorough investigation for other
causes of unexplained fever should be conducted despite the
community prevalence of COVID-19 and VOC.
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Abstract
Background
The 3 Wishes Project (3WP) was developed at St. Joseph’s Healthcare Hamilton to humanize
the dying process by engaging patients and families in last wishes. Our objective was to pilot
the 3WP on medical wards to gauge interest in expanding outside the intensive care unit (ICU)
where it began.

Methods
We enrolled medical patients who had a high probability of dying during their admission,
eliciting, implementing, and documenting terminal wishes. We analyzed data descriptively.

Results
From January 2017 to March 2020, we enrolled 23 patients and elicited 117 wishes (mean
five wishes/patient). Direct engagement in the wish process was possible for 57% of patients.
Common wish categories were: facilitating connections, family care, and humanizing the
environment. The mean cost/patient was $16; 85% of wishes incurred no cost to the program.

Conclusions
The initial patients garnered sufficient interest to warrant further expansion. The 3WP was
affordable and characterized by increased patient engagement.

Résumé
Contexte
Le 3 Wishes Project (3WP) a été mis sur pied au Centre de soins de santé St Joseph de
Hamilton pour humaniser la fin de vie en faisant participer les patients et leur famille aux
dernières
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volontés. Notre étude visait à tester le 3WP dans des unités de soins médicaux pour évaluer
l’intérêt à étendre ce projet en dehors de l’unité des soins intensifs (USI), là où il a vu le jour.

Méthodologie
Nous avons recruté des patients en milieu médical chez qui la probabilité de mourir au cours
de leur hospitalisation était élevée et avons recueilli, exécuté et documenté des dernières
volontés. Nous avons analysé les données d’un point de vue descriptif.

Résultats
Du mois de janvier 2017 au mois de mars 2020, nous avons recruté 23 patients et recueilli
117 volontés (moyenne de cinq volontés par patient). Une participation directe au processus
des volontés a été possible chez 57 % des patients. Les catégories de volontés les plus
courantes sont : facilitation des liens, soins à la famille et humanisation de l’environnement.
Le coût moyen par patient est de 16 $; 85 % des volontés n’ont entraîné aucun coût pour le
programme.

Conclusions
Les premiers patients ont suscité suffisamment d’intérêt pour qu’il soit justifié d’étendre
davantage le programme. Le 3WP est abordable et caractérisé par une participation accrue
des patients.

Introduction

The World Health Organization highlights that care at endof-life (EOL), which reduces unnecessary patient and family
suffering, is a basic human right.1 In 2013, 75% of Canadians
reported that, if they had a choice, they would choose to die
at home.2 Despite this, in 2018, 60% of deaths in Canada
occurred in hospitals.3 Acts of compassion may help reduce
patient and family suffering in the face of death; however,
few compassionate person-centered EOL interventions
have been developed from a humanistic health services
perspective.
Palliative and EOL care traditions have come to
understand the concepts developed by Dame Cicely Saunders,
of “total suffering,” where suffering is experienced in more than
a physical dimension.4,5 Care that is person-centered focuses
on the experience of the whole person in the prevention
and treatment of not only physical symptoms, such as pain
or dyspnea, but also experiences in the psychological and
emotional domains. At EOL, the focus of care broadens to
more intentionally include the individuals who are integral to
the patients’ support network. Family members attending to
their dying loved ones may experience preemptive anxiety and
postmortem depression and posttraumatic stress. Clinicians
too may experience moral distress and compassion fatigue
as they accompany, support, and treat patients and their
families on their journey. During the dying process, patients
and families generally do not find comfort from technological
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interventions, but in human connections, which can help to
ease their distress.6
The 3 Wishes Project (3WP) is an EOL program
designed to honor the lives of dying patients and recognize
their inherent dignity. The 3WP began in 2013 as a
demonstration project in the intensive care unit (ICU)
at St. Joseph’s Healthcare Hamilton (SJHH). It is now an
ongoing clinical program in the ICU, fostering numerous
acts of compassion for patients and their families,7 easing
family grief, and offering experiential EOL education for
clinicians in training.8,9 Evaluation of the 3WP in four North
American ICUs involving 730 patients and 3,407 wishes
demonstrated that the 3WP was transferrable, affordable,
sustainable, and highly valued by families, clinicians, and
institutions.8
With the success and positive impact of the 3WP in ICU,
there has been keen interest from the physicians, residents, and
spiritual care providers to expand the program to the medical
wards. However, on hospital wards, EOL is different than in the
ICU for several reasons. First, a higher proportion of patients
are able to communicate, as they are not receiving advanced
life support or sedative infusions. This allows for care on the
wards that can be informed directly by the patient, rather than
indirectly through family as is the norm in the ICU; this may
translate into more personally relevant terminal wishes. Second,
on the wards, patient–physician relationships may be of longer
duration than in the ICU, leading to the possibility of increased
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engagement and more frequent and in-depth conversations
with patients in their final days. Finally, staffing on the wards
has a lower nurse:patient ratio, which presents the opportunity
for engagement of a more diverse range of clinicians supporting
dying patients and families in grief. Accordingly, our objective
was to pilot the 3WP for dying patients on hospital wards to
gauge interest in expanding the program outside the ICU,
describe the experiences, and characterize the patients and
wishes (including affordability) to support formal expansion of
the 3WP to medical units in the hospital.

Methods

Design and participants
In this single center cohort pilot study, between January 2017
and March 2020 (pre-pandemic), we invited patients and
families from the medical step-down unit, internal medicine
clinical teaching unit, and palliative care suites1 to participate
in the 3WP if they were ≥18 years of age and with a high chance
of dying during the hospital stay as judged by the attending
physician. Research ethics approval was obtained.
3WP intervention
A 3WP team member or bedside clinician elicited wishes
from the patient, family members, or other clinicians directly
involved in the patient’s care, beginning with discussions about
who the patient is as an individual, and what is most important
to them. These conversations then informed possible wishes,
which could be implemented by the patients themselves,
family members, clinicians, or the 3WP team. The goal of the
3WP was to provide compassionate and personalized EOL
care and the wishes offer opportunity to recognize patients and
provide tangible expressions of empathy and demonstrations
of kindness in their final hours and days. There were no
limitations on who could be involved in any stage of the wish
process and all engagements emerged organically. We recorded
patient and wish data, including wish details, who made and
implemented wishes, and wish costs. We aimed to keep the
cost of wishes/patient to less than $25 CAD for affordability
and sustainability.
Statistical analyses
We computed descriptive statistics of continuous variables as
means and standard deviations or medians and 1st and 3rd
quartiles if data were skewed. For categorical variables, we
calculated counts and percentages.

Results

Patient characteristics
Between January 2017 and March 2020, we enrolled 23 patients
in the 3WP on the medical units of SJHH. The mean (standard
deviation) age of patients was 74.3 (16.9) years; 56.5% were
female. Half of the patients received palliative care (52.2%)
and/or spiritual care (69.6%) consultations. Of the 23 patients
enrolled, two were discharged from the hospital—one to a
retirement home, and one to a local hospital where death ensued.
The remaining 21 (91.3%) patients died at SJHH, and 17 (81.0%)
of them had family and/or friends present at the time of death.
Table 1 summarizes patient and hospital stay characteristics.
Table 1. Patient Demographics and Characteristics

Characteristic
Demographics
Age in years, mean (SD)

Value
74.3 (16.9)

Female, n (%)

13 (56.5)

Race/ethnicity, n (%)
White

21 (91.3)

Black

1 (4.3)

Indigenous

1 (4.3)

Spiritual belief, n (%)
Catholic

5 (21.7)

Protestant

5 (21.7)

Christian

1 (4.3)

Jewish

1 (4.3)

Othera

2 (8.7)

No religion

7 (30.4)

Unknown

2 (8.7)

Hospital stay
Code status at hospital admission, n (%)
Full code

15 (65.2)

No code

8 (34.8)

Change in code status, n (%)

21 (91.3)

Admitted to ICU at some time during hospital
admission, n (%)

4 (17.4)

Palliative care consultation, n (%)

12 (52.2)

Spiritual care consultation, n (%)

16 (69.6)

Died in hospital, n (%)

21 (91.3)

Location of death*, n (%)
(continued)

1

Palliative care suites are physical single rooms located on certain wards that create a more peaceful environment and privacy for patients and families. Care in these
suites continues to be provided by the ward nurses and the most responsible physician with support from the palliative care team.
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Characteristic
Demographics

Value

Medical step-down unit

11 (52.4)

Palliative care suite

8 (38.1)

Clinical teaching unit

1 (4.8)

Complex care ward

1 (4.8)

Family/friend present at time of death*, n (%)
Yes

17 (81.0)

No

4 (19.0)

In this table, we describe patients cared for in the 3 Wishes Program.
SD: standard deviation; ICU: intensive care unit; 3WP: 3 Wishes Project.
a

Longhouse religion (n = 1, 4.3%), nondenominational (n = 1, 4.3%).

*One patient discharged alive to retirement home and one transferred to Juravinski hospital
where the patient passed away; denominator reflects 21 patients who died at SJHH.

3WP characteristics
The majority of patients enrolled were in the medical stepdown unit (n = 18, 78.3%); others were located in the palliative
care suite (n = 4, 17.4%) and the internal medicine clinical
teaching unit (n = 1, 4.3%). Enrolment in the 3WP was most
often initiated by the ward attending physicians (n = 9, 39.1%),
followed by spiritual care clinicians (n = 4, 17.4%), the palliative
care team (n = 3, 13.0%), and bedside nurses (n = 3, 13.0%). The
median [first, third quartiles] time from hospital admission to
enrolment in the 3WP was 14 [3, 26] days with a median time
from enrolment in the 3WP to death of 2 [1, 4] days. Overall,
patients had a median stay in hospital of 15 [5, 27] days.
Wish characteristics
Among these 23 patients, 117 wishes were elicited with a
mean (SD, [min, max]) 5.1 (2.1, [1, 9]) wishes per patient.
Wishes were classified into 11 categories (Table 2). The most
common wish categories were facilitating connections (n = 20
wishes, 17.1% of all wishes), family care (n = 18, 15.4%), and
humanizing the environment (n = 16, 13.7%). Fifteen families
(65.2%) were offered word clouds that were created and given
to families in hospital or delivered postmortem. Word clouds
are a hallmark of the 3WP in our ICU setting.10 To create
word clouds, loved ones are shown an example, or invited to
provide a list of words or sayings that they feel represent the
values, passions, or people of importance for the patient. These
words or short sayings are used to build an image in shapes
and/or colors that are meaningful to the patient and family.
Figure 1 shows a word cloud example. Table 2 summarizes
wish categories with examples. Of these 117 wishes, 115
(98.3%) were completed with a minimum 67% and maximum
100% of wishes completed for each patient–family dyad. Only
97
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two wishes were not completed (a patient who wished to go
home was unable due to medical reasons, and the other wish
could not be completed for logistical reasons).
More than half of the patients (n = 13, 56.5%) were capable
of engaging in some part of the wish process, with 27.4% (n = 32)
of wishes being directly informed by patients. Families were
also engaged in both the wish elicitation and implementation
stages, with 55.6% of wishes being made by patients’ family or
friends, and 39.1% of wishes being implemented by patients’
family and/or friends. Healthcare providers, including the
3WP team, bedside clinical team, and other clinical teams such
as palliative care, made 30.0% of wishes and were involved in
the implementation of 90.3% of wishes.
Of the 115 completed wishes, 99 (86.1%) incurred no
cost to the program. Of the remaining 16 wishes which had
costs associated, the mean (SD, min-max) cost per wish was
$23.00 CAD ($5.60, $3.00–25.00). Notably, 141 (87.5%) of
these wishes were word clouds that required high-quality
color printing and frames costing approximately $25 CAD
each. Of 23 patients, 9 (39.0%) had no costs associated with
any of their wishes; the mean (SD) cost/patient–family
dyad was $16.00 CAD ($13.80). Table 3 summarizes wish
characteristics.

Discussion

We sought to describe the patient and wish characteristics for the
first 23 patients enrolled in the 3WP on the medical units of SJHH.
The interest of all parties was critical and we were able to engage
a diverse group of staff, clinicians, patients, families, and hospital
merchants in both the wish elicitation and implementation phases.
We elicited 117 wishes amongst 23 patients and successfully
fulfilled 98% of them, most of which were implemented at little to
no additional cost to the program. The results from this pilot and
the insights gained will support and guide the expansion more
widely to the other medical units of SJHH.
Implementation of this palliative care program outside of
the ICU was different in several ways. Patients on the ward
tended to be in hospital for longer before being enrolled in the
3WP compared to the time to enrollment interval for those
admitted to ICU (14 days vs. 5 days).8 Similarly, there was a
longer time interval between enrolment in the 3WP to death
in the ward patients compared to the ICU patients (2 days vs.
0 days).8 This longer time interval, both between admission
and enrolment, and enrolment and death, may facilitate
improved interpersonal connections between clinical teams
and dying patients and their families. We documented that a
higher proportion of patients on the wards (57%) were able
to engage in the wish process, with 27% making their own
wishes compared to only 8% of critically ill patients who could
Canadian Journal of General Internal Medicine
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Figure 1. This graphic depicts a sample word cloud created using words and
short phrases that are representative of the patient.

directly engage. However, actual implementation of wishes by
dying patients themselves was still uncommon on the wards,
documented for 2% of patients in this study, which is similar
to the ICU cohort where 1% of patients implemented wishes.8
The most common wish category among ward patients in
this study was facilitating connections, which accounted for
17% of all wishes. In comparison, for dying patients in the ICU
setting, personalizing the austere environment was the most
common wish category accounting for 15% of all wishes.8
Interestingly, on the wards, families and friends were
responsible for implementing nearly 40% of wishes, whereas
in the ICU cohort, families and friends implemented just
24% of wishes.8 The percentage of wishes implemented by
clinicians, including nurses, spiritual care clinicians, palliative
care team, and physicians were similar in both groups,
accounting for implementation of more than half of wishes.
The strong engagement of clinicians in both wish elicitation
and implementation in both settings illustrates the agency of
healthcare providers providing acts of compassion for dying
patients and their families.
The initial experiences of enrolling ward patients in
the 3WP garnered much interest and support to provide

Table 2. Examples of Wishes across 11 Wish Categories

Wish Category

Examples

Facilitating connections

Visit with family pets
Story telling in patient’s room
Liberal visiting allowance
Privacy to say goodbyes

Humanizing the environment

Rainbow lights to decorate the room
Christmas decorations
Pictures of the patient posted in the room

Word clouds

See example Figure 1

Family care

Parking passes provided to family
Quiet room for family

Humanizing the patient

Manicure
Facilitating patient watching favorite TV shows
Tasting favorite foods and drinks

Rituals and spiritual support

Sacrament of the sick
Smudging ceremony
Prayers with family

Music

Favorite music playing in the room
Live guitar music by a friend in the room
(continued)

1

Fifteen word clouds were offered to patients’ families; however, for one patient, the frame was provided by the medical step-down unit. Therefore, there was no
additional cost to the 3WP.
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Wish Category

Examples

Preparations and final arrangements

Patient to be buried with an angel given by the spiritual care team
Clinicians to clarify prognosis and treatment options
Meeting with psychologist

Keepsakes and tributes

Painted hand prints
Fingerprint key chain
Locks of hair in a vial

Providing food and beverages

Food for family
Tastes of favorite foods for the patient
Christmas treats and beverages

Paying it forward

Family donation of funds to medical step-down unit
Coffee and baked goods for family provided by local coffee merchant

In this table, we share examples of the types of wishes implemented for dying patients and their families in 11 categories.

Table 3. Wish Characteristics

Characteristic

Value

Enrolment in 3WP initiated by whom, n (%)
MD
Spiritual care
Palliative care
RN
3WP team
Resident
Other (friend, nurse manager)
Patient capable of engaging in wish(es), n (%)

9 (39.1)
4 (17.4)
3 (13.0)
3 (13.0)
1 (4.3)
1 (4.3)
2 (8.7)
13 (56.5)

Wish category, n (%)
Facilitating connections
Family care
Humanizing the environment
Word clouds
Humanizing the patient
Rituals and spiritual support
Preparations and final arrangements
Music
Providing food and beverages
Keepsakes and tributes
Paying it forward

20 (17.1)
18 (15.4)
16 (13.7)
15 (12.8)
12 (10.3)
10 (8.5)
7 (6.0)
6 (5.1)
5 (4.3)
5 (4.3)
3 (2.6)

Person who made the wish*, n (%)
Family/friend
Patient
3WP team
Bedside clinical team
Palliative care team
Other (other family)

65 (55.6)
32 (27.4)
20 (17.1)
12 (10.3)
3 (2.6)
1 (0.9)

Person who implemented the wish*†, n (% completed wishes)
Family
3WP team
RN

37 (32.1)
35 (30.4)
25 (21.7)
(continued)
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Characteristic

Value

Spiritual care clinician
Palliative care team
MD
Friend
Other clinician
Patient
Othera

19 (16.5)
12 (10.4)
11 (9.6)
8 (7.0)
2 (1.7)
2 (1.7)
7 (6.1)

Completed wishes per patient, mean (SD), %

5 (2.1), 98

Total completed wishes, n (%)

115 (98.3)

Wish timing
Antemortem wish, n (%)
Postmortem wish, n (%)

106 (90.6)
11 (9.4)

Cost/wish†§, mean (SD)

23 (5.6)

Cost/patient‡, median [first, third]
Mean (SD)

25 [0, 25]
16.0 (13.8)

Wishes implemented with help from a donation†, n (%)

18 (15.7)

Wishes implemented at no cost to the program†, n (%)

98 (85.2)

In this table, we describe features of patient enrolment, wish elicitation and implementation and cost. 3WP: three wishes project; MD: medical doctor; RN: registered nurse; SD: standard
deviation.
a

palliative care suite (n = 2, 1.7%), nursing manager (n = 1, 0.9%), family of another CCU patient (n = 1, 0.9%), psychologist (n = 1, 0.9%), Aboriginal elder (n = 1, 0.9%), Williams Coffee

manager (n = 1, 0.9%).
* More than one option could be chosen for a single wish, therefore will add to more than 100%.
†

Denominator = completed wishes only (n = 115).

§

Cost/wish only of those wishes with a cost associated.

‡

Nine participants (39.0%) had all wishes with no cost associated.

compassionate EOL care and enact final wishes for dying
patients and their families. We found that the 3WP can
engage people in the broader hospital community, generating
camaraderie and a culture of collaboration and respect that is
sometimes uncommon in large busy clinical units. In addition,
families, clinicians, and the broader community participated in
all aspects of the 3WP. For a deceased patient whose favorite
coffee shop was in a waterfront park, one merchant provided
beverages and snacks for his family to have a commemorative
meal there after he died. As a demonstration of kindness beyond
their own kin, the family of a patient on the medical step-down
unit both made and fulfilled the wish of providing Christmas
treats and beverages for another dying patient and family.
In anticipation of expanding the 3WP to the wards, we
defined affordability as the cost of wishes/patient being less
than $25 CAD to ensure program sustainability. The majority
of wishes were implemented at no additional cost to the
program, such as playing patients’ favorite music, providing
privacy for the family to say goodbyes, or facilitating visits
from family pets. Other wishes, such as coffee and snacks
from hospital vendors or parking passes from the hospital,
Canadian Journal of General Internal Medicine

were made available through discounts or donations. The
3WP keepsake items, such as word clouds or fingerprint key
chains were generally the wishes that incurred an additional
cost, accounting for only 14% of wishes. The absolute cost
of the 3WP includes not only costs associated with wishes
themselves but also personnel costs, such as healthcare worker
time. While we did not conduct a time-in-motion study or
document the time required by healthcare workers to elicit
or enact wishes, we deduced this was nominal given the
nature of the wishes. Furthermore, clinicians doing shift work
were able to participate within the time frame of their shift.
However, with increasing strains on the health system, this
is an important metric to consider with future work and the
larger 3WP expansion.
Given the experiences from our first 23 dying patients on
the wards of our hospital, we intend to proceed with a formal
expansion phase of the 3WP. We plan a phased approach,
led by an RN in a newly created expansion leadership role
to spearhead these efforts, along with an interprofessional
core team. Our future research will seek to identify perceived
barriers and facilitators toward the implementation of the
V o l u m e 16 ,
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3WP as well as staff learning needs about EOL care on the
wards. Based on these assessments, we will develop a strategic
implementation plan to ensure feasibility, affordability, and
sustainability.
This study has several limitations. First, we enrolled a
convenience sample of selected patients from the medical
units at SJHH whose clinicians were familiar with the 3WP,
either from personal observations or experiences, or from
knowledge dissemination from within the institution. It is
possible that other dying patients and families were cared
for using principles of the 3WP; however, we could only
collect data for this study if the 3WP research coordinator or
spiritual care clinician were aware or involved. Our modest
sample size reflects the study objective of describing our
initial experiences setting the foundation for expansion; this
relatively homogenous group of patients may not represent
the more diverse community in our hospital’s catchment area.
This study did not involve qualitative data collection about
the views of patients, families, or clinicians; however, we will
plan to explore these issues, including the influence of the
3WP on family bereavement, in future research. Finally, this
study was conducted before the COVID-19 global pandemic,
when family presence was not affected by infection-control
mandated visiting restrictions.
Our study also has important strengths. This is the first
institution to formally study the expansion of the 3WP from a
successful program within a closed setting of an ICU, to a more
open environment of the general medical wards. This pilot
study provides valuable preliminary information on the interest
and affordability of this EOL care program on hospital wards.
We describe the types of patients and wishes implemented and
a broad range of clinicians who can be involved. These results
will help guide the larger 3WP expansion project and may help
to improve clinician comfort and skills for delivering optimal
EOL care.
Sixty percent of all Canadian deaths in 2018 occurred
in a hospital,3 despite most Canadians preferring to die at
home.2 These statistics highlight the importance and relevance
of providing high-quality EOL care in hospital. While dying
in the hospital is difficult,6,11 excellent healthcare includes
recognizing patients’ inherent dignity and honoring their
personal preferences as much as we can. The 3WP promotes
opportunities for clinicians to meaningfully engage with
patients and their families making tangible expressions of
compassion in an otherwise busy clinical environment.
Most importantly, the 3WP provides a structured yet flexible
approach to foster personalized EOL care for dying patients
and their families in the hospital setting.
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