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CASE REPORT

Positive Culture of Atypical Mycobacterium Avium Following Revision 
Total Knee Arthroplasty
JONATHAN LIU, MD; JACOB LAPERCHE, BS, MD’24; MARGUERITE NEILL, MD; DEREK JENKINS, MD 

ABSTRACT 

CASE: We report a rare case of mycobacterial peripros-
thetic joint infection (PJI) after primary total knee ar-
throplasty 14 years earlier. Progressive knee pain over 
three years with a negative PJI infectious workup led 
to revision total knee arthroplasty. A surprising result 
was isolation of Mycobacterium avium from tissue cul-
tures taken at time of revision surgery. After six months 
of antibiotic treatment, the patient is alive with well- 
functioning pain-free TKA at over one-year follow-up. 

CONCLUSION:  Periprosthetic joint infection can present 
acutely or chronically years following total knee arthro-
plasty. Depending on the infecting organism, patients 
can present with sepsis, or a more indolent slower course 
that mimics aseptic loosening. In the absence of positive 
pre-operative labs and cultures, and based on the Muscu-
loskeletal Infection Society (MSIS) criteria, aseptic loos-
ening is a diagnosis of exclusion. An atypical infectious 
organism should be considered a possible cause and may 
require specialized cultures of operative specimens. 

KEYWORDS:  Mycobacterium avium, revision total knee 
arthroplasty, prosthetic joint infection  

INTRODUCTION

In the last 20 years, the number of total knee arthroplas-
ties (TKA) performed worldwide has steadily increased, and 
with that there have been increasing numbers of peripros-
thetic joint infections (PJI).1,2 PJI is among the most common 
reasons for revision TKA.2,3 Common bacterial causes of PJI 
include staphylococcus aureus, staphylococcus epidermidis 
and enterococcus faecalis.4 Mycobacteria as a cause of PJI is 
quite unusual, accounting for only 0.5%.5

Gold-standard treatment for patients with PJI is gener-
ally considered two-stage revision with removal of hard-
ware, antibiotic spacer placement, and IV and oral antibiotic 
treatment, followed by a second surgery to reimplant knee 
hardware. Single-stage revision has been reported to have 
acceptable outcomes in some clinical scenarios.3,6 The deci-
sion to revise a TKA is often preceded by advanced imaging 
to evaluate for evidence of osteolysis, labs including ESR 
and CRP, synovial fluid aspirate, microscopic analysis, and 

culture in accordance with MSIS criteria.7 Patients with evi-
dence of component loosening and clinical symptoms limit-
ing their function can be indicated for revision arthroplasty 
aimed at attaining a well-fixed stable joint replacement. 
Even with a preoperative work-up of low suspicion for infec-
tion, patients may later be diagnosed with infection based 
on results of intra-operative cultures at the time of revision 
surgery.8,9 Pragmatism dictates obtaining an odd number of 
cultures at revision so there is a tiebreaker sample if needed. 
If cultures return with unexpected growth after revision sur-
gery, treatment algorithms have been suggested with reten-
tion of implants and targeted antibiotic therapy.10 When an 
unexpected organism is isolated, the question arises whether 
the result is a true infection or a contaminant. 

We report a patient with non-insulin dependent diabetes 
mellitus (NIDDM) who was 14 years status post-primary 
TKA and presented with over one year of knee pain. After 
low-suspicion infectious work-up, with a mildly elevated 
CRP 11.8 mg/ml (reference <5 mg/ml) and otherwise nor-
mal laboratory and synovial aspirate values, the TKA was 
revised. However, a non-tuberculous mycobacterium (NTM) 
was isolated from two of three intra-operative smears and 
subsequent tissue culture. The patient was treated with a 
three-drug regimen for six months and is pain free at 1.5 
years follow-up. 

Consent: Verbal consent was obtained from the patient for 
this case report.

CASE REPORT

A 78-year-old woman with NIDDM had an uncomplicated 
right TKA in 2008. In 2022, she presented with slowly pro-
gressive knee pain affecting her mobility. On exam, the right 
knee range of motion was 0 to 120 degrees, stable to varus 
and valgus stress throughout flexion extension arc. Plain 
radiographs showed lucency suggesting polyethylene wear 
and osteolysis (Figure 1). CT scan confirmed lucencies ante-
rior to tibial keel and medial aspect of tibial tray (Figure 2A, 
2B) and about the femoral component. Pre-operative knee 
aspirate yielded 975 nucleated cells, 1% polymorphonuclear 
leukocytes, and no aerobic or anaerobic growth of aspirate 
cultures at 14 days. She failed a trial of conservative therapy 
over several months and was scheduled for revision TKA 
for presumed aseptic loosening due to polyethylene bearing 
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wear and osteolysis. Intra-operatively, a standard midline 
incision was made through patient’s previous scar. The 
patella component was found to be well-fixed. Three speci-
mens were sent for bacterial, fungal and AFB cultures. Bac-
terial and fungal cultures were negative at 14 days. Two of 
three specimens had a positive AFB smear and AFB culture 
was positive at day 13 in culture. The isolate was identified 
as Mycobacterium avium intracellulare (MAI) by mass spec-
trometry. The result was surprising given the patient’s lack 
of immunosuppression. Lab contamination was ruled out 
by whole genome sequencing of the two isolates from two 

other culture-positive mycobacterial specimens obtained 
from different patients processed the same day. These iso-
lates were determined to be non-MAI mycobacterial species. 

The patient denied fevers, chills or night sweats, and had 
not been on systemic steroids or immunomodulator medica-
tions. The patient was treated with ethambutol, azithromy-
cin and rifampin daily for six months with monitoring of labs, 
EKG, and visual acuity and color discrimination. Post-opera-
tive imaging showed well-aligned and fixed implants which 
remained true at two weeks and one year post-operatively 
(Figures 3, 4A, 4B). The patient was without pain or signs of 

infection at one year with 
excellent knee stability 
and knee range of motion 
0–120 degrees. 

DISCUSSION

This case reports a rare 
occurrence of M. avium pos-
itive intra-operative culture 
during revision TKA for 
chronic knee pain 14 years 
after primary TKA in an 
otherwise healthy patient 
with well-controlled DM. 
Non-tuberculous mycobac-
teria (NTM) infections of 
prosthetic joints have been 
reported previously but are 
rare. Ingraham et al report 
a case of a 74-year-old with 
Mycobacterium avium-in-
tracellulare PJI of the hip 
15 years after primary total 
hip arthroplasty with pre-
vious revisions five and 10 

Figure 1. Anteroposterior X-ray of patients’ 

right knee at the time of presentation.

Figure 2A. Coronal CT images of patients’ 

right knee taken pre-operatively.

Figure 2B. Sagittal CT images of patients’ 

right knee taken pre-operatively.

Figure 3. Two-week post- 

operative X-ray of patients’  

right knee. 

Figure 4A. One-year post- 

operative anteroposterior X-ray 

of patients’ right knee.

Figure 4B. One-year post- 

operative lateral X-ray of patients’ 

right knee.
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years ago. This patient had multiple comorbidities including 
rheumatoid arthritis (RA) on prednisone, leflunomide and 
infliximab, Alzheimer’s dementia, and coronary artery dis-
ease. Due to comorbidities the patient was treated with anti-
biotics, and incision and drainage of the hip. Four months of 
therapy did not resolve the infection and the patient expired 
six months after presentation.11 Maimaiti et al reported six 
cases of NTM PJI following total joint arthroplasty with a 
mean onset of four months post-surgery. There was only 
one case of M. avium, which was the slowest growing of the 
NTM infections.12 

Risk factors that have been identified for NTM infection 
include increasing age, BMI, lung disease, immunosup-
pressive therapies, and immunocompromised state.13 The 
possibility of a false-positive culture from lab contamina-
tion was considered in our patient. This was ruled out by 
whole genome sequencing of the patient’s isolate and two 
other mycobacterial isolates processed the same day which 
demonstrated different mycobacterial strains. The false-pos-
itive rate of Mycobacterium avium-intracellulare in pros-
thetic joint cultures has not been reported; however, the 
false positive rate of Mycobacterium tuberculosis (TB) has 
been reported to be around 2% secondary to lab cross-con-
tamination and around 15% with a single-positive as well 
as a negative culture.14 The decision to treat, despite the 
presence of significant risk factors for this infection, was 
ultimately based on the risk of significant morbidity if this 
was a true infection that, in the absence of treatment, would 
become a more advanced infection in the future.

The incidence of extrapulmonary M. tuberculosis has 
been more widely reported in the literature. Of the total 
extrapulmonary cases in the US from 2010 to 2019, approxi-
mately 9–11% of a total 1,800 to 2,400 cases per year involve 
bones or joints.15 Though rare, there have been a few case 
reports of TB PJI reporting various outcomes and risk factors 
that may have been associated with this rare occurrence.16,17 
Risk factors for TB PJI, and likely Mycobacterium avium-in-
tracellulare PJI, include immunocompromised state, travel 
to endemic regions, and prior or latent infections. Treatment 
options are typically antibiotic therapy combined with sur-
gical management, including debridement, wash-outs, and 
revisions in cases of PJI.17

This case highlights the rarity and challenges associated 
with diagnosis and treatment of an M. avium PJI. Our patient 
was not immunosuppressed, and had well-controlled diabe-
tes, which initially decreased our pre-diagnostic suspicion of 
atypical mycobacterium infection. The AFB smears of two 
specimens were positive, making accidental contamination 
unlikely. To enhance the likelihood of culture growth, the 
three specimens were pooled for culture, and it was positive 
after 13 days. The necessity of advanced testing and longer 
culture incubation time presented an initial barrier to rap-
idly starting treatment. In the present case, with 2/3 pos-
itive AFB smear and a positive culture for M. avium, and 

once contamination was ruled out, discussions were held 
with the patient, the orthopaedic and infectious disease care 
team members, and the final decision was made to treat as 
an atypical PJI. 

CONCLUSION
This case reports an unsuspected positive culture for M. 
avium from the knee following revision TKA for presumed 
aseptic loosening of knee implants despite the patient’s 
lack of risk factors, and negative preoperative PJI screening 
per MSIS criteria. While this case presents an uncommon 
finding, the authors recommend a multidisciplinary discus-
sion including the patient and infectious disease specialists 
to determine if positive cultures should be treated. In the 
absence of definitive clinical guidelines in such cases, the 
authors recommend multidisciplinary team discussions 
with expert consultants, use of best clinical judgment and 
appropriate antibiotic treatment to prevent untoward con-
sequences of infection, further revisions, and other compli-
cations for the patient, while balancing the potential side 
effects and cost of treatment. 
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Refractory Hypoglycemia Due to Sulfonylurea Contamination  
of Illicit Opioid Medications
JEFFREY R. SAVARINO, MD, MPH; ROBERT MOKSZYCKI, PharmD; ROBERT TUBBS, MD; RACHEL S. WIGHTMAN, MD

ABSTRACT 
Illicit drug supply adulteration can heighten the risk for 
adverse health outcomes. Sulfonylurea medications are 
widely used in the treatment of diabetes mellitus (DM). 
Unintentional or intentional overdose of sulfonylureas 
can cause refractory hypoglycemia. This case report de-
scribes a 62-year-old male patient who presented to the 
emergency department (ED) after being found on the 
ground with signs of mild trauma. He was noted to be 
persistently hypoglycemic despite boluses of intravenous 
dextrose, a dextrose infusion, and oral nutrition. The pa-
tient did report purchase and oral ingestion of pills sold 
as oxycodone and that the pill shape and color were dif-
ferent from his usual supply. The patient was empirically 
treated with octreotide resulting in normalization of his 
serum glucose. Testing demonstrated a serum glipizide 
concentration six times the reporting range. This case 
represents unintentional sulfonylurea exposure in the 
setting of non-prescribed oxycodone use, resulting in hy-
poglycemia refractory to intravenous dextrose and oral 
nutrition. Octreotide is an additional potential treatment 
for this condition. As in this case, ingestion of street 
drugs may present a potential source of sulfonylurea  
exposure. Opioid contamination with sulfonylureas has 
not been widely reported in the literature and knowl-
edge about this potential exposure is important for the 
prompt recognition and treatment of these patients by  
emergency physicians.

KEYWORDS:  sulfonylureas, substance-related disorders, 
hypoglycemia  

BACKGROUND

Sulfonylurea medications were first developed in the 1950s 
as oral medications to treat diabetes mellitus (DM).1 Sec-
ond-generation sulfonylureas are widely used in the man-
agement of DM, as they are inexpensive and effective.1 
Sulfonylureas bind to and inhibit potassium channels on 
beta cells located in the pancreas; the subsequent resting 
potential shift leads to calcium influx into beta cells, which 
then releases insulin into the bloodstream.1,2 For patients 
with DM, the increased insulin secretion works to decrease 

blood glucose concentrations and improve hyperglycemia.1,2 
Sulfonylurea-mediated insulin release occurs regardless of a 
patient’s initial blood glucose levels and patients with nor-
mal blood glucose levels who are exposed to sulfonylurea 
medication may experience persistent hypoglycemia.1,3-5 
Here we present a unique case report of a patient presenting 
with refractory hypoglycemia after exposure to counterfeit 
oxycodone pills contaminated or substituted with glipizide, 
a sulfonylurea.  

CASE REPORT

A 62-year-old male patient with a history of chronic back 
pain presented to the emergency department (ED) after being 
found on the ground outside his apartment. Emergency med-
ical personnel noted abrasions to his face and extremities. 
The patient was initially lethargic and confused but was 
opening his eyes spontaneously and following commands. 
The patient’s blood prehospital glucose was 30 mg/dL, and 
the patient was given 12.5 gm of dextrose 10% (D10). His 
mental status improved, and he was no longer confused 
upon arrival at the ED, although he was still amnestic to 
the preceding events. Trauma workup, including Computed 
Tomography (CT) of the brain, cervical spine, chest, abdo-
men, pelvis, and back, was negative for acute injury. The 
patient’s history and medications were reviewed. He denied 
a history of diabetes, use of insulin, or known ingestion of 
any glucose-lowering medications.

The patient’s glucose upon arrival at the ED was 73 mg/dL 
(Figure 1). This was checked one hour later and was 34 mg/
dL. An additional 25 gm bolus of D10 was administered with 
only a minimal increase in his blood glucose to 55 mg/dL. 
He was then started on a D10 infusion at 150 mL/hr. Once 
his trauma evaluation was complete, he was fed multiple 
calorie-rich meals. The patient’s glucose rose to 100 mg/dL 
several hours after the D10 infusion was initiated, but the 
glucose rapidly dropped to 55 mg/dL after the rate of the D10 
infusion was lowered to 75 mL/hr. 

Medical history was expanded due to persistent, undiffer-
entiated hypoglycemia. No infectious signs or symptoms 
were reported. While the patient did consume alcohol fre-
quently, he did not have laboratory evidence of hepatic dys-
function and a review of his dietary habits did not yield any 
concern for glycogen deficiency. Upon directed questioning, 
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Figure 1. Serum glucose monitoring and medications administered during the hospital course in a 

patient with counterfeit oxycodone exposure with contamination with glipizide.

the patient finally admitted to illicit purchase of presumed 
oxycodone from a street vendor to treat chronic low back 
pain. He noted that the pill shape was different than his 
usual supply. The patient consumed several of these pills 
the night prior to his ED presentation. A urine drug screen 
tested positive only for oxycodone. A serum sulfonylurea 
detection assay was ordered, and the patient was empirically 
treated with octreotide 100 mg subcutaneously with reso-
lution of his hypoglycemia shortly thereafter. The patient 
was admitted to the intensive care unit with eventual dis-
continuation of his D10 infusion after a total of 12 hours. 
His testing returned with a serum glipizide concentration 
of 240 ng/mL. 

DISCUSSION 

This case represents an inadvertent ingestion of glipizide, 
a type of sulfonylurea, resulting in hypoglycemia refractory 
to intravenous dextrose and oral nutrition. Contamination 
of prescription or illicit pharmaceuticals sold on the street 
with sulfonylurea compounds has been documented previ-
ously; this often presents as refractory hypoglycemia after 
exposure to these drugs.6-9 Review of poison control data 
from 2001-2015 demonstrated that 63% of medication-me-
diated hypoglycemia cases involved sulfonylurea ingestion.1 
Hypoglycemia usually occurs within several hours of sul-
fonylurea ingestion but may persist for days and become 
refractory to intravenous dextrose.4 Effects can last any-
where from six to 72 hours, depending on each individual 
drug’s duration of action.1 In addition to dextrose and oral 
nutrition, patients presenting with sulfonylurea-induced 
hypoglycemia should be treated with octreotide (50 to 100 

*EMS = Emergency Medical Services; ED = Emergency Department; ICU = Intensive Care Unit

mcg, subcutaneously, every six hours), 
which decreases insulin release from 
pancreatic beta cells. Several labora-
tories allow for testing for presence 
of sulfonylurea drugs in the serum or 
plasma, but results often take several 
days to come back, limiting useful-
ness in the immediate recognition and 
treatment of sulfonylurea toxicity.10 

Emergency physicians should take a 
thorough medication history, includ-
ing both prescribed and illicit drugs, 
when caring for patients with undif-
ferentiated hypoglycemia and should 
consider empiric octreotide if there is 
concern for sulfonylurea ingestion. 

Limitations
This case was limited by the inability 
to test the composition of the offend-
ing pills, which could have confirmed 
whether the patient ingested glipizide 

pills that were substituted for oxycodone, or whether the 
oxycodone itself was contaminated with glipizide.

CONCLUSIONS

Refractory hypoglycemia may be due to inadvertent or 
intentional consumption of sulfonylurea medications. Inges-
tion of street drugs may present a potential source of sulfo-
nylurea exposure and should be considered when treating  
patients with hypoglycemia.
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Common Peroneal Nerve and Tarsal Tunnel Release Surgery  
in an Adolescent Male with Hunter Syndrome: Illustrative Case
ELIJAH M. PERSAD-PAISLEY, BA, MD’25; BELINDA SHAO, MD, MPH; VINAY RAO, MD; LOREE K. KALLIAINEN, MD, MA

ABSTRACT 

BACKGROUND:  Children with Hunter syndrome have a 
high prevalence of nerve compression syndromes given 
the buildup of glycosaminoglycans in the tendon sheaths 
and soft tissue structures. These are often comorbid with 
orthopedic conditions given joint and tendon contrac-
tures due to the same pathology. While carpal tunnel syn-
drome and surgical treatment has been well-reported in 
this population, the literature on lower extremity nerve 
compression syndromes and their treatment in Hunter 
syndrome is sparse. 

OBSERVATIONS:  We report the case of a 13-year-old 
male with a history of Hunter syndrome who present-
ed with toe-walking and tenderness over the peroneal 
and tarsal tunnel areas. He underwent bilateral common  
peroneal nerve and tarsal tunnel releases, with findings 
of severe nerve compression and hypertrophied soft tis-
sue structures demonstrating fibromuscular scarring on 
pathology. Post-operatively, the patient’s family reported 
subjective improvement in lower extremity mobility and 
plantar flexion.

LESSONS:  In this case, peroneal and tarsal nerve com-
pression were diagnosed clinically and treated effective-
ly with surgical release and postoperative ankle casting. 
Given the wide differential of common comorbid or-
thopedic conditions in Hunter syndrome and the lack 
of validated electrodiagnostic normative values in this 
population, the history and physical examination and 
consideration of nerve compression syndromes are tan-
tamount for successful workup and treatment of gait  
abnormalities in the child with Hunter syndrome.

KEYWORDS:  Hunter syndrome, MPS II, tarsal tunnel 
release, peroneal nerve release   

INTRODUCTION

Hunter syndrome, or mucopolysaccharidosis type II (MPS 
II), is a rare, X-linked inherited disorder characterized by a 
lack of lysosomal iduronate-2-sulfatase enzyme that results 
in an intracellular and extracellular accumulation of glycos-
aminoglycans (GAGs).1 This buildup can damage organs and 

tissues throughout the body, including peripheral nerves, 
due to soft tissue becoming “viscous” and fascia becoming 
thickened.2 Nerve compression syndromes are highly preva-
lent among patients with Hunter syndrome, with up to 95% 
of patients reported to eventually develop carpal tunnel syn-
drome (CTS).3 While the literature on CTS and its surgical 
release in Hunter syndrome is well established,4–9 nerve com-
pression syndromes of the lower extremity are minimally 
reported. We present an illustrative case of the diagnosis and 
surgical treatment peroneal and tibial nerve compression 
syndromes with release of the common peroneal nerve and 
tarsal tunnel in the bilateral lower extremities.

ILLUSTRATIVE CASE

The patient is a 13-year-old male with a history of Hunter 
Syndrome who presented to the plastic surgery office with 
progressive toe-walking in an externally-rotated gait, and 
tenderness over the bilateral peroneal and tarsal areas. He 
had a strong nerve compression history, with bilateral car-
pal tunnel releases performed at age three, requiring repeat 
releases at age 11 accompanied at that time by bilateral 
pronator releases as well as right and middle finger trigger 
releases. Additional history included reactive airway dis-
ease, and intravenous and intrathecal enzyme therapy as 
part of a clinical trial.

On physical examination, the patient demonstrated a 
toe-walking gait (Video 1). He was only able to descend onto 
his heels if externally rotating his legs and then gradually 
internally rotating them until his toes pointed forward. 

Video 1. Pre-operative gait  [https://vimeo.com/915299525]
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Tenderness to palpation was 
elicited on the outside of the 
leg just below the knee in 
the common peroneal nerve 
area, and on the inner ankle 
over the tarsal tunnel area. 
He held his ankles in exten-
sion, but they were able to 
be flexed into a neutral posi-
tion, which was thought 
to imply that the Achilles 
tendons did not need to be 
lengthened.

Consideration of clinical 
factors led to the hypothesis 
that peroneal nerve com-
pression was affecting ankle 
extension, and that tarsal 
tunnel compression was 
causing plantar nerve irri-
tation and pain, culminat-
ing in it being easier and less painful to walk on his toes 
instead of the soles of his feet. Given his robust positive 
response to prior nerve decompression in the upper extrem-
ities and the natural history of GAG buildup in the soft tis-
sues, peroneal nerve and tarsal tunnel release surgeries were 
offered. Electrodiagnostic studies for further workup were 
discussed but forgone, given the strong history and physi-
cal exam findings, as well as the lack of known normative 
electrodiagnostic values for the lower extremity in children, 
let alone children with Hunter syndrome. Second opinions 
also offered the options of Achilles tendon lengthening and 
plantar fasciotomy. Ultimately, the family chose to pursue 
nerve decompression with post-operative casting of ankles 
in a neutral position.

The patient was taken to the operating room where gen-
eral anesthesia was induced using a laryngeal mask airway 
and fiber-optic bronchoscopy confirmation given a history of 
difficult intubation due to macroglossia and cervical spine 
immobility, as well as reactive airway disease. A local direct 
subcutaneous block over the four incision sites was admin-
istered. Esmarch exsanguination followed by tourniquet 
inflation to 225 mmHg was performed.

For the common peroneal nerve releases, a curvilinear 
incision was made using a #15 scalpel blade on the lateral 
portion of the left lower extremity. The fat was dissected 
from the muscle using tenotomy scissors. The nerve was not 
readily palpable. A linear incision was made in the fascia 
covering the extensor digitorum longus and peroneus lon-
gus, which was noted to be extremely thickened. The nerve 
was identified and noted to be extremely flattened. It was 
dissected proximally and distally. The anterior and poste-
rior crural intermuscular septae, the deep tendinous fascia, 
and the innominate intermuscular septum were incised 

and removed until the nerve appeared free. By the end of 
this decompression, the intrinsic blood vessels in the nerve 
became more visible as blood was able to fill them more 
freely as compression was released (Figure 1).

For the tarsal tunnel releases, an incision was made with a 
#15 blade scalpel posterior to and along the path of the pos-
terior tibial nerve. Blunt dissection was used to preserve lon-
gitudinal crossing nerve branches. Vessels were cauterized 
with bipolar cautery or clipped. The nerve was identified 
proximal to the flexor retinaculum, and the retinaculum 
was divided over the nerve. The nerve was significantly flat-
tened and pearly white/avascular appearing (Figure 2). In the 
left tarsal tunnel, inflammatory fluid was noted within the 
tunnel and the flexor retinaculum was severely tight. The 
abductor hallucis was identified. There was notable synovi-
tis in the tarsal tunnel as well as significant compression at 
the foot along the undersurface of the abductor hallicus. Its 
fascia was divided; the muscle was retracted; and deep fascia 
was divided. The scissor was inserted into the medial and 
lateral plantar canals and the roofs were opened. The septum 
between the nerves was divided to create a large tunnel.

The wounds were closed with deep dermal 3-0 monocryl 
interrupted stitches, and a running subcuticular 4-0 
monocryl for dermal and dermal-epidermal layers. Steristrips 
were then placed on the skin. The ankles were placed in a 
neutral position and casted using synthetic casting material. 
Post-operatively, the patient was admitted to a floor level of 
care for one night of observation. At his two-week follow up 
appointment, he was able to ambulate with improved plan-
tarflexion compared to baseline (Video 2). Histopathology of 
the hypertrophied fascia demonstrated fibromuscular tissue 
scarring. The patient has since received routine physical 
therapy services.

Figure 1. Peroneal nerve beneath the peroneus fascia Figure 2. Tibial nerve in the tarsal tunnel
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DISCUSSION

Observations
We report the case of a 13-year-old male with Hunter syn-
drome who developed progressive toe-walking and tender-
ness over the peroneal and tarsal areas, successfully treated 
with bilateral common peroneal nerve and tarsal tunnel 
releases, during which severe nerve compression and hyper-
trophied soft tissue structures were encountered. Several 
orthopedic manifestations have been identified in patients 
with Hunter syndrome.10,11 However, conditions such as tar-
sal tunnel syndrome are infrequently reported in this patient 
population.12 

Lessons
Musculoskeletal manifestations of Hunter syndrome pri-
marily consist of spinal conditions (e.g., cervical stenosis), 
hip dysplasia, and, most commonly, carpal tunnel syndrome 
(CTS).12,13 While CTS is highly prevalent in other MPS sub-
types (e.g., Hurler, Maroteaux-Lamy syndrome), other nerve 
entrapment syndromes, such as tarsal tunnel syndrome 
(TTS), occur less commonly in among these patients.12

In their 2019 case series of 19 MPS patients, Williams et al 
report mixed results in the diagnosis and  post-operative out-
comes of four patients (two with MPS I, two with MPS VI) 
with a suspected diagnosis of TTS.12 One patient with MPS 
VI was clinically diagnosed with TTS and experienced symp-
tom relief following bilateral tarsal tunnel decompressions. 
Two patients had inconclusive nerve conduction studies 
but had resolution of lower extremity pain following tarsal 
tunnel decompression for one patient (MPS VI) and spinal 
fusion for the other (MPS I). The final patient with MPS I 
had inconclusive lower extremity nerve conduction studies 
but underwent tarsal tunnel release with subsequent pain 
resolution post-operatively. These findings indicate mixed 
results in the clinical and electromyographical diagnosis of 
patients with MPS, and variable yet promising results fol-
lowing nerve decompression surgery. 

In this case, peroneal and tarsal nerve compression were 
diagnosed clinically and treated effectively with surgical 

release and postoperative ankle casting. Given the wide 
differential of common comorbid orthopedic conditions in 
Hunter syndrome and the lack of validated electrodiagnostic 
normative values in this population, the history and phys-
ical examination and consideration of nerve compression 
syndromes are valuable for successful workup and treatment 
of gait abnormalities in a child with Hunter syndrome. Fur-
thermore, communication barriers in patients with Hunter 
syndrome may limit symptom reporting, and subtle signs of 
nerve compression may be overlooked by higher acuity med-
ical conditions, thereby putting this population at increased 
risk of more advanced disease at the time of diagnosis.3

Limitations
This is a single case report of a rare disease case and there-
fore does not intend to provide a high level of evidence to 
inform treatment decisions.

CONCLUSION

In this case of a 13-year-old male with Hunter syndrome, 
peroneal and tarsal nerve compression were diagnosed 
clinically and treated effectively with surgical release and 
postoperative ankle casting. Given the wide differential of 
common comorbid orthopedic conditions in Hunter syn-
drome and the lack of validated electrodiagnostic normative 
values in this population, the history and physical exam-
ination and consideration of nerve compression syndromes 
are tantamount for successful workup and treatment of gait 
abnormalities in the child with Hunter syndrome.
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CASE REPORT

A Consequence of an Electrical-Burn Injury: Atrial Fibrillation 
ANITA KNOPOV, MD; GIOVANNA DELUCA, MD, MS; TAREQ KHEIRBEK, MD, FACS; NICHOLAS J. MUSISCA, MD, FACEP

ABSTRACT  
Cardiac arrhythmias following electrocution injuries 
can accompany high-voltage or high- intensity currents. 
Contributing factors to electrical hazard are the type of 
current, voltage, resistance, and duration of contact and 
pathway through the body. It is important to monitor for 
delayed arrhythmias in patients with an electrical injury. 
We describe a case of a 52-year-old man who presented af-
ter an electrical shock injury while grabbing a 5,000-volt-
age wire at work. In this case report, we discuss the pre-
sentation, management, and follow-up recommendations 
for this type of injury. 

KEYWORDS:  arrhythmia, electrocution injuries, trauma  

CASE PRESENTATION AND SUMMARY

A 52-year-old male electrician with a history of uncompli-
cated rheumatic fever and no cardiac medical history pre-
sented to the Emergency Department after sustaining an 
electrical shock injury while grabbing a high-voltage elec-
trical wire. The patient was working at the local airport 
and arrived to the Emergency Department approximately 
20 minutes after making contact with a wire at work with 
both hands and experiencing 5,000 V that traveled from his 
left hand to his right hand. He reported holding on to the 
wire for approximately 15 seconds and then letting go and 
falling directly onto his face. There was no reported loss of 
consciousness. He stated he felt his heart racing. The patient 
denied any associated symptoms of chest pain, diaphoresis, 
nausea, or vomiting prior to arrival. His social history was 
significant for drinking several beers per day, but he had no 
history of a withdrawal. He is a non-smoker. Given his his-
tory of childhood rheumatic fever without carditis, he had 
undergone multiple surveillance echocardiograms, the last 
of which was eight years ago. 

Lab work performed included complete blood count (CBC), 
basic metabolic panel (BMP), liver function tests (LFTs), all of 
which were within normal limits. The patient had a normal 
creatine kinase (CK), and his urinalysis (UA) did not show 
myoglobinuria. His initial high sensitivity troponin was < 3 
ng/L (ref: 3–57 ng/L), and his initial EKG revealed atrial fibril-
lation with a rapid ventricular rate (RVR) in the 150s–160s 

(Image 1). Point-of-care ultrasound (POCUS) echocardiogra-
phy performed by the ED provider was limited, but a grossly 
normal ejection fraction was appreciated, and no pericardial 
effusion was detected. The patient sustained bilateral hand 
burns with deep burn at the first webspace of the left hand 
(Image 2). The patient had several abrasions and lacerations 
to his face that were repaired. 

Image 2. Patient’s electrocution burns on presentation to the Emergency 

Department 

Image 1. Patient’s presenting EKG  

(atrial fibrillation with rapid ventricular response) 
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A computed tomography (CT) scan of his head, cervical  
spine, face, chest, abdomen and pelvis was performed 
given the significant mechanism of injury. CT imaging was 
remarkable only for a nasal bone fracture. Atrial fibrillation 
with RVR was treated with two doses of metoprolol 5mg 
intravenously (IV), followed by the initiation of a diltiazem 
drip with a heart rate goal of <120 BPM. He was admitted 
to the trauma intensive care unit (TICU) due to the sever-
ity of his burns and the persistent rapid ventricular rate. He 
was further treated with amiodarone 150mg IV in the TICU, 
as the inpatient team aimed to obtain rhythm control in  
addition to rate control.

DISCUSSION 

Electrical burns account for 4–5% of all burns treated in 
a medical setting.1 While there has been improvement in 
injury prevention and implementation of safety protocols 
at the workplace, electrical injuries in the adult population 
are most often work-related and are the fourth leading cause 
of traumatic work-related death in the United States, with 
approximately 1,000 work-related deaths occurring annu-
ally.2,3 Accidental high-voltage electrical injuries comprise 
approximately 400 of these cases.1 Despite the rarity of elec-
trical injuries, the morbidity and mortality are high – rang-
ing from 10–30% – and it is imperative to obtain the voltage 
of injury from the patient or their workplace upon arrival to 
the Emergency Department.4 

The magnitude of electrical hazard is dependent on multi-
ple factors, including voltage (V), resistance (R), type of cur-
rent (alternating or direct), duration of contact, and the path 
that the electricity takes throughout the body.5,6 Current 
intensity (I), which is measured in Amperes (A), contributes 
to the severity of the electrical injury. This considers both 
voltage and resistance as described by Ohm’s law [I = V/R]. 
While there are variable definitions of voltage magnitude in 
the literature, it is generally accepted that <600 V is low and 
>1000 V is high.2,7,8 The difference between Alternating Cur-
rent (AC) and Direct Current (DC) is important to consider 
as well. In AC the direction of flow of electrons changes on 
a cyclical basis, whereas in DC the direction of flow remains 
constant. Common household breakers range between 15–20 
A, and the threshold for ventricular fibrillation is as little as 
50–100mA, demonstrating the possible danger of domestic 
electrical injury. AC is thought to be about 3-5 times more 
damaging than DC. This is because AC can induce muscle 
tetany due to strong muscle contractions, which does not 
allow a person to easily let go of an electrical source.2 The 
patient in this case report described this sensation on pre-
sentation. He felt that his hands were “stuck” holding onto 
the wire. Electrical energy, which is converted into ther-
mal energy, lead to the burns on our patient’s hand (Image 
2). This occurs, in part, due to the body becoming part of  
the circuit.2

High-voltage injuries, as seen in our patient, should be 
treated as multi-system trauma. High-voltage electrical inju-
ries generally have significantly greater morbidity as seen by 
larger numbers of surgical procedures required, higher rates 
of medical complications, and multiple post-traumatic inju-
ries secondary to additional falls in these injuries.8 While 
low voltage is associated with fewer fatalities, low-voltage 
AC injuries are particularly arrhythmogenic and can cause 
ventricular dysrhythmias.8  

The exact rate of dysrhythmias following an electri-
cal injury is unknown.4 The most common arrhythmias 
described in the literature include sinus tachycardia, pre-
mature ventricular contractions (PVCs), premature atrial 
contractions (PACs), and sinus bradycardia.4 However, cases 
of supraventricular tachycardia, atrial fibrillation, ventric-
ular tachycardia, ventricular fibrillation, and asystole have 
been documented as possible sequelae of electrical injury. 
The majority of arrhythmias occur shortly after the elec-
trical shock and, more rarely, there are delayed ventricular 
arrhythmias. The most common fatal dysrhythmia is ven-
tricular fibrillation. Asystole is associated with lightning 
or high-voltage injuries.4,8-13 Other arrhythmias that occur 
include first- and second-degree AV block and bundle branch 
blocks.13 

While the pathophysiology of these arrhythmias is not 
well understood, it is thought that the development of an 
arrhythmia may occur due to changes in extracellular potas-
sium concentration, an increased Na+/K+ pump concen-
tration, and may be associated with transient and localized 
changes in sodium and potassium transport, potassium con-
centration, and membrane potential. This is proposed to 
lead to enhanced automaticity of the myocardium.9

Although most arrhythmias can be diagnosed on initial 
EKG, there have also been case reports of delayed arrhyth-
mias reported in the literature.12,13,14 A striking case reported 
by Sharma et al described a 24-year-old male who sustained 
a 220–240V electrical injury in his home. On arrival at 
the hospital, he was found to have first-degree heart block 
which, over the next 24 hours, deteriorated into Mobitz type 
1 heart block, complete heart block, and then eventually 
ventricular fibrillation requiring electrical cardioversion.14  
Karatas et al reported a patient who developed pulseless 
ventricular tachycardia within 24 hours of hospitalization, 
which ultimately was terminated with DC shock.15 More 
recent systematic reviews suggest that clinically relevant 
arrythmias not noted on initial presentation to the hospi-
tal are rare in patients after an electrical accident, and that 
clinically relevant arrhythmias are likely to be diagnosed on 
presenting EKG.10,16-18   

Due to the high incidence of dysrhythmia, autonomic 
dysfunction, and delay in presentation of a fatal arrhythmia, 
current recommendations suggest continuous cardiac mon-
itoring for >24 hours for all patients except those who sus-
tain low-voltage shocks, are asymptomatic, have no loss of 
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consciousness, and have a completely normal physical exam, 
including a normal skin exam without burns. For patients 
with high-voltage injuries, and who have EKG abnormali-
ties, loss of consciousness, or have cardiac risk factors, 24 
hours of cardiac monitoring is indicated.17 Because troponin 
is specific to the cardiac muscle, it seems reasonable to mon-
itor patients with an elevated troponin, though there have 
not been specific studies looking at troponin increase in 
these settings.1 Elevations in creatinine kinase on the other 
hand may be confounded with peripheral skeletal muscle 
injury, which are common in electrocution. 

Atrial fibrillation after an electrocution injury is uncom-
mon.19 The management of atrial fibrillation with RVR 
secondary to electrical injury follows standard treatment 
guidelines and requires a combination of rhythm and rate 
control. Our patient’s rhythm converted into normal sinus 
rhythm 12 hours after he arrived to the hospital. An inpatient 
echocardiogram demonstrated mild pulmonary hyperten-
sion and elevated right-sided filling pressures, but demon-
strated no cardiac wall motion abnormalities or pericardial 
effusion. He did not have recurrence of his atrial fibrillation 
during his hospitalization and was discharged several days 
later. He was not started on any rate or rhythm controlling 
medications on discharge, nor was he started on anticoagu-
lation medications. During a follow-up cardiology appoint-
ment one month after discharge, he was noted to be in 
normal sinus rhythm and was without any cardiac sequelae.
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Ebstein’s Anomaly of the Tricuspid Valve 
BEATRIZ RIZKALLAH ALVES, MD; CAROLINA SALDANHA NEVES HORTA LIMA, MD; SOMWAIL RASLA, MD

A 27-year-old female presented with three 
months of palpitations and chest pain. Upon car-
diac auscultation, a 3/6 systolic murmur could 
be heard at the left lower sternal border followed 
by a loud S3. The systolic murmur increased 
during inspiration; and no diastolic murmur 
was appreciated. The electrocardiogram revealed 
sinus rhythm, right bundle branch block and 
right-axis-deviation (Figure 1A). A 15-day car-
diac monitoring demonstrated only rare prema-
ture ventricular contractions. A chest radiograph 
performed during the initial visit demonstrated 
an enlarged right heart silhouette, a rectified left 
heart border due to a displaced and dilated right 
ventricle and a small ascending aortic knob (Fig-
ure 1B), A transthoracic echo (Figure 1C) revealed 
severely dilated right heart chambers, decreased 
right ventricular systolic function and an apically 
displaced septal leaflet of the tricuspid valve with 

Figure 1A. Electrocardiogram revealing right bundle branch block and heart axis 

deviation to the right.

Figure 1B: Chest radiograph

Chest radiograph demonstrates an enlarged right atrium mak-

ing up the entire right heart border (1), straightening of the left 

heart border (2) and a small ascending aortic knob (3). The car-

diac silhouette is also enlarged with a cardiothoracic ratio greater 

than 50% on a PA view of the chest (4). 

Figure 1C: Transthoracic Echocardiogram 

Transthoracic echocardiogram showed a markedly dilated right atrium with 

an “atrialized” right ventricle and apical displacement of the septal leaflet of 

the tricuspid valve, characteristic of Ebstein’s anomaly. In addition, there was 

a small left ventricle (LV) and left atrium (LA) with a flattened interventricu-

lar septum, suggesting pressure and volume overload. No other congenital  

abnormalities were identified.
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“atrialization” of the right ventricle. There was severe tri-
cuspid valve regurgitation (Figure 1D), also seen on cardiac 
MRI, which confirmed regurgitant fraction of 78%, but no 
evidence of intracardiac shunting. Finally, for functional 
capacity evaluation, the patient underwent cardiopulmo-
nary exercise testing which was non-diagnostic for ischemia 
due to failure to achieve 85% of age-predicted maximum 
heart rate likely in the setting of betablocker therapy started 
before the study. The test demonstrated impaired exercise 
capacity based on peak VO2 of 19.2 ml/kg/min (47% pre-
dicted). Surprisingly, our patient lived almost three decades 
without any major symptoms that would have precipitated 
prior investigation. 

Despite the significant anatomic disruption seen in the 
images, she presented clinically with no overt signs or 
symptoms of heart failure. After shared decision making, 
patient was managed conservatively with betablockers for 
symptom control. She was referred to cardiothoracic surgery 
for close surveillance of any changes in clinical status that 
would warrant anatomic correction.

This constellation of findings is consistent with Ebstein’s 
anomaly; a congenital malformation of the tricuspid valve 
with a wide spectrum of presentations depending on the 
degree of anatomic disruption. Patients with minimally dis-
placed leaflets, or less impaired ventricular function, may 
develop appropriately until adulthood and remain asympto-
matic or only mildly symptomatic. In contrast, the disease 
may also manifest with severe cardiomegaly (often seen in 
a routine anteroposterior chest radiograph), right heart fail-
ure, pulmonary hypoplasia or even intracardiac shunts. The 
impact of such severe pathophysiologic changes translates 
into the high rates of perinatal morbidity and mortality in 
the affected population. In addition, conduction diseases 
such as accessory pathways and Wolf-Parkinson-White  

Figure 1D. Transthoracic Echocardiogram – doppler of tricuspid valve 

Doppler of the tricuspid valve revealed severe tricuspid regurgitation. 
are strongly associated with Ebstein’s anomaly, potentially  
leading to malignant arrhythmias and sudden cardiac death.

Finally, regarding treatment strategies, the approach may 
vary from symptom relief therapy, aiming for right ventri-
cle unload, to anatomic correction. Surgery is warranted for 
high degrees of tricuspid regurgitation and right heart failure, 
severe pulmonary hypertension, intra-cardiac shunts lead-
ing to persistent hypoxemia and cyanosis or uncontrolled 
arrythmias. A negative impact in functionality may also 
qualify patients for surgical repair, especially considering 
that most of these individuals are children or young adults 
at risk for impaired development or limited lifestyle. Pace-
makers or implantable cardiac defibrillators might also be 
indicated to manage or prevent life threatening arrhythmias. 

In summary, Ebstein’s anomaly is a congenital disease of 
the tricuspid valve and right heart that can present with a 
myriad of signs and symptoms. Diagnosis is usually made 
in the early stages of life prompting surgical correction, 
or, alternatively, requiring aggressive clinical treatment 
to ensure a healthy development and lifestyle. Multidisci-
plinary team and specialized services are also fundamental 
to provide optimal care and surveillance, mitigating further 
complications and high rates of mortality. 
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Upper-Extremity Klippel-Trenaunay Syndrome 
SYED BUKHARI, MD; AMMAR SAATI, MD

A 26-year-old woman presented for evalu-
ation of cutaneous pigmentation involving 
the left upper extremity, left breast, and left 
upper back since birth. She had developed 
chronic swelling of her left upper extremity 
during childhood, and began to notice vis-
ible veins. She was asymptomatic due to 
which medical attention was not sought in 
the past, but now she was curious to know 
about it. Physical examination revealed mas-
sive lymphedema of the left upper extremity, 
extensive vascular hemangioma of ‘port-
wine’ variety and varicose veins (Figures 
1A, B). Based on the clinical presentation, as 
well as the triad of cutaneous port-wine cap-
illary malformations, hemihypertrophy of 
bone and soft tissues, and varicose veins, the 
diagnosis of Klippel-Trenaunay syndrome 
(KTS) was established. 

KTS is a complex congenital anomaly that 
has three main components: cutaneous port-
wine capillary malformations, hemihypertrophy of bone and 
soft tissues, and venous malformations.1 KTS is a clinical 
diagnosis, and while it is a very rare condition, upper-extrem-
ity KTS is even more unusual. It is usually sporadic with an 
estimated incidence of 2–5 per 100,000 without any gender 
predilection.2 KTS is considered a part of PIK3CA-Related 
Overgrowth Spectrum (PROS) – a group of clinically overlap-
ping disorders.3 Although the exact etiology of this spectrum 
remains unclear, it is thought to be secondary to abnormality 
of mesodermal tissues in embryologic development, caused 
by somatic mutations in the phosphatidylinositol-4-5- 
bisphosphate 3 kinase, catalytic subunit (PIK3CA) gene.3 
This results in the activation of phosphatidylinositol-3- 
kinase (PI3K)/protein kinase and cell overgrowth through 
dysregulation of the mTORC2 pathway.3 While patients 
may be asymptomatic in the first few decades of their lives, 
rectal bleeding and/or intermittent painless hematuria are 
often the first clinical manifestation, and hemangiomas and 
varicose veins are primarily the cause of bleeding. Ironically, 
extensive varicosities make these patients more prone to the 
development of venous thromboembolism as well, and IVC 
filter implantation is appropriate when recurrent bleeding 
precludes anticoagulation use. 

Figures 1A,B. Port-wine stain in the left upper extremity, extending from upper arm to the 

posterior aspect of the hand. Additionally, left upper extremity is more swollen compared 

with the contralateral limb, suggestive of hemihypertrophy of the bone and/or soft tissue.

A multidisciplinary approach is the key for management 
of these patients. Although symptomatic care remains the 
mainstay treatment, low-dose sirolimus can provide some 
benefit by inhibiting growth-promoting actions of PI3K, 
resulting in modest reduction in overgrowth.4 Finally, the 
emergence of novel targeted therapies including the recently 
FDA-approved PI3K pathway inhibitor, Alpelisib, has fur-
ther underscored the importance of genetic testing in KTS.5 
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Urothelial Carcinoma: Epidemiology and Imaging-Based Review
ASHWIN C. REDDY, BS; JOEY Z. GU, MD; BRANDON H. KOO, MD; VICTORIA FRUH, PhD; ALESSANDRA J. SAX, MD

ABSTRACT 
Bladder cancer is the 6th most common malignancy in 
the United States, with urothelial carcinomas compris-
ing over 95% of cases of bladder cancer, and commands 
a significant disease burden in Rhode Island. Imaging 
studies can provide valuable diagnostic information for 
urothelial carcinomas at initial presentation and are rou-
tinely used for noninvasive staging, treatment response 
monitoring, and post-treatment surveillance. This review 
aims to discuss and highlight three imaging modalities: 
ultrasonography, computed tomography, and magnetic 
resonance imaging, with particular focus on the notable 
features and appearance of urothelial carcinoma on each 
modality and their relative utility throughout the disease 
course. A general overview of disease epidemiology and 
treatment practices is also provided. 

KEYWORDS:  Bladder cancer, urothelial carcinoma, 
imaging, MRI, CT  

INTRODUCTION

Bladder cancer remains a significant contributor to morbid-
ity and mortality, representing the 6th most common malig-
nancy in the United States.1 An estimated 82,290 new cases 
of bladder cancer will be diagnosed in 2023 in the United 
States with an estimated 16,710 deaths resulting from  
bladder cancer over this period.2 

Urothelial carcinoma is the predominant histological 
subtype, comprising upwards of 95% of cases in the United 
States, and tends to be less aggressive than non-urothelial 
bladder carcinomas which are more commonly found in 
regions where Schistosoma is endemic.3 The presence of his-
tologic variants in urothelial carcinoma is associated with 
increased risk of progression.4

The strongest risk factor for bladder cancer development 
is advanced age, with a median age at diagnosis of 73 years.2,5 
Male sex is another important risk factor, with men being 
diagnosed with bladder cancer about four times as fre-
quently as women, which may be explained by differences 
in exposures and lifestyle as well as urinary retention due 
to prostate enlargement and resulting stasis of urine-con-
taining carcinogens.6 Females typically present with more 
advanced disease and inferior outcomes, including increased 

rates of recurrence and reduced overall survival, which is 
commonly attributed to delays in diagnosis from lack of 
recognition and appropriate imaging at the time of first pre-
senting symptoms.7,8 Non-Hispanic White persons have the 
highest age-adjusted incidence of bladder cancer while Black 
persons have worse disease-specific outcomes which may be 
explained by differences in access to treatment and care.7

Cigarette smoking is the principal modifiable risk factor, 
accounting for approximately 50% of cases.9 One meta-anal-
ysis of 89 observational studies found that smokers had over 
three times the risk of bladder cancer compared to never 
smokers and nearly two times the risk compared to former 
smokers.10 While smoking exposures may be complex, it 
appears that the higher the cumulative smoking exposure, 
the higher the risk of developing bladder cancer.11 Occupa-
tional and environmental exposures, particularly to aromatic 
amines and benzenes, account for approximately 10% of 
bladder cancer cases.9 Chronic bladder inflammation, either 
through recurrent UTIs or chronic bladder catheterization, 
may also increase the risk of developing bladder cancer.12,13 

It has been established that diabetes mellitus is associated 
with an increased risk of bladder cancer, particularly in men, 
and recent analyses have also found an association between 
metabolic syndrome and bladder cancer as well.14,15

Genetic syndromes, most notably Lynch syndrome, may 
also confer increased risk of developing bladder cancer due 
to mutations in DNA damage repair genes, with up to 21% 
of patients found to have pathogenic germline variants.9 
The most common pathogenic germline variants in targeted 
sequencing studies are MSH2, MLH1, BRCA1, BRCA2, and 
ATM, with 18.6% of patients in the largest study harboring 
an actionable variant with preventive or therapeutic utility.16

According to statewide data obtained from the Rhode 
Island Cancer Registry, in Rhode Island, males were about 
three times as likely as females to be diagnosed with urothe-
lial carcinoma from the period of 1995 to 2019 compared to 
male predominance, at a rate of about four times as likely 
nationally (Table 1). Rhode Islanders who were diagnosed 
with urothelial carcinoma over this period were also more 
likely to identify as White compared with national rates 
(perhaps reflecting overall racial and ethnic distributions or 
cancer disparities), though the overall incidence of urothe-
lial carcinoma has decreased in Rhode Island in line with 
national trends.1,2
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The most common presentation of bladder cancer is gross 
or microscopic hematuria. The risk of bladder cancer in a 
patient with gross hematuria is greater than in one with 
microscopic hematuria, found in one study to be 18.9% with 
gross hematuria compared to 4.8% with microscopic hema-
turia.17 Other presentations include irritation while voiding, 
reduced bladder capacity, or incidental discovery on imag-
ing. Less common presentations include urinary tract infec-
tion or upper-tract obstruction or pain with more advanced 
lesions. 

According to the 2023 National Comprehensive Cancer 
Network (NCCN) guidelines on bladder cancer, there are 
three categories that bladder cancer can be divided into 
clinically based on differences in prognosis, management, 
and therapeutic aims: non-muscle invasive bladder can-
cer (NMIBC), muscle invasive bladder cancer (MIBC), and 
metastatic disease.18 Visualization of the bladder is critical 
to the staging (using the TNM system) and management 
of bladder cancer, and is often done directly with cystos-
copy as the gold standard for detection of bladder cancer.18 
Imaging studies are often performed at the time of initial 
presentation – radiologic evaluation can provide key diag-
nostic information and can be useful for noninvasive staging 
and post-treatment surveillance, particularly in higher risk 
patients. Here we discuss the relative utility of three imag-
ing modalities (ultrasonography, computed tomography, and 
MRI) in the assessment and management of bladder cancer 
as well as the associated imaging features of bladder cancer 
in each modality.

IMAGING FEATURES

Ultrasonography
Ultrasound can be a useful imaging modality because it 
is non-invasive, low cost, and it does not expose patients 
to ionizing radiation. In the United States, the Centers for 
Medicare & Medicaid Services (CMS) determines the fee for 
services for patients with Medicare on a national scale; the 
CMS non-facility price, the rate set for services performed 
in office, for a bladder ultrasound study is relatively inex-
pensive at $48.46.19 However, the role of ultrasound in the 
evaluation of urothelial carcinoma is currently limited. 

On initial presentation of a patient with gross hematuria, 

Demographics Mean Age (years) Male (%) White (%) 

Urothelial carcinoma in situ (8120/2) 71.80 ± 11.05 75.44 97.81

Urothelial carcinoma (8120/3) 72.81 ± 11.60 73.18 97.16

Incidence (Age-adjusted incidence rate, 
per 100,000 individuals) 

1995–1999 2000–2004 2005–2009 2010–2014 2015–2019

Urothelial carcinoma in situ (8120/2) 1.47 1.31 1.52 1.69 1.30

Urothelial carcinoma (8120/3) 5.94 5.35 5.60 4.92 4.08

Table 1. Demographics and age-adjusted incidence rate of urothelial carcinoma (ICD-O-3 8120/2-3) in RI (1995–2019) 

Source: Rhode Island Cancer Registry

ultrasound is not a first-line imaging modality due to its  
relatively low sensitivity. The most recent American Col-
lege of Radiology (ACR) Appropriateness Criteria places 
ultrasound in the “May Be Appropriate” category for this use 
as several studies have shown that ultrasound has relatively 
poor sensitivity compared to both CT and the gold standard 
of cystoscopy in the diagnosis of bladder cancer.20,21 Ultra-
sound is also in the “May Be Appropriate” category for the 
initial evaluation of patients with microhematuria with risk 
factors or without a known benign cause. It is usually not 
appropriate in patients without known risk factors or with 
hematuria that is attributable to a non-malignant cause.20 
The ACR has also put out Appropriateness Criteria for the 
pre-treatment staging of MIBC and the post-treatment sur-
veillance of both NMIBC and MIBC. Ultrasound is deemed 
to be usually not appropriate for these uses due to its limited 
ability in visualization beyond the bladder wall which pre-
vents reliable detection of nodal enlargement and identifi-
cation of MIBC. Whereas for NMIBC, it cannot replace the 
need for cystoscopic surveillance.22,23 However, techniques 
such as 3-D ultrasound rendering and contrast-enhanced 
sonography have improved the sensitivity of ultrasound to 
detect bladder cancer at first presentation and discriminate 
between NMIBC and MIBC, which may lead to increased 
usage in the future.24,25

Optimal ultrasound evaluation of the bladder involves the 
use of a 3.5–6 MHz transducer to assess the bladder transab-
dominally in both transverse and longitudinal orientations 
while the bladder is under moderate distension.26 Doppler 
can be useful to identify vascularity within any focal masses 
present. Spectral Doppler is used to demonstrate arterial or 
venous blood flow which would be suggestive of bladder 
cancer (Figure 1).25 Because upwards of 30% of bladder can-
cers are multifocal, identification of one lesion should lead 
to the search of other lesions locally.27

The most common presentation of visible urothelial carci-
noma on ultrasound is a polypoid mass with heterogeneous 
echotexture arising from the bladder wall, typically located 
along the posterior wall at the base of the bladder. The mass 
is immobile, without changes in patient position.26,27 In 
MIBC and higher-grade urothelial carcinoma, the mass can 
invade the musculature and extend into the abdominal wall, 
prostate, or uterus. Additionally, tumors that arise in bladder 
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diverticula can have early transmural extension, a sign of 
poor prognosis.26 Tumors located at the vesicoureteric junc-
tion may cause ureteral obstruction and hydronephrosis, 
while tumors at the urinary orifice may cause bladder out-
let obstruction and urinary retention. In some cases, blad-
der cancer may appear only as focal wall thickening with 
or without extension into the lumen. Wall thickening > 3 
mm in a well-distended bladder or > 5 mm in a poorly dis-
tended bladder is indicative of pathology.26 Focal calcifica-
tions may also be seen in 5% of urothelial carcinomas, with 
idiopathic focal wall calcifications raising suspicion for an 
underlying tumor; these can be appreciated on ultrasound 
as echogenic foci with or without shadowing.26,27 Important 
mimics of urothelial carcinoma on ultrasound include other 
neoplasms such as urachal carcinoma, lymphoma, paragan-
glioma, metastases, or benign conditions such as cystitis, 
thrombus, or calculi. Careful sonographic interrogation and 
thoughtful history or histopathologic correlation are helpful 
in distinguishing between the aforementioned entities.26

Figure 2. MR imaging of muscle invasive urothelial carcinoma. a) Axial T2-weighted image showing hypointense anterior mass with detrusor invasion 

and b) axial T1 image demonstrating post-contrast gadolinium enhancement of the mass.

Figure 1. Transverse ultrasound image of a confirmed urothelial carci- 

noma appearing as a mass arising from the right lateral bladder wall.
MRI
MRI is of increasing interest in bladder cancer due to its 
high soft-tissue contrast and spatial resolution. MRI is the 
most expensive imaging modality with a CMS non-facility 
price totaling $681.73 for assessment of bladder cancer.19 It 
is useful for assessing the depth of bladder wall invasion and 
involvement of adjacent anatomic structures. This makes it 
a good tool for local staging of bladder cancer. The Vesical 
Imaging Reporting and Data System (VI-RADS) scoring sys-
tem was developed in 2018 and has since been consistently 
validated as a way to standardize the MRI acquisition and 
interpretation of urothelial cancer using a multiparametric 
protocol.28 A 1.5- or 3-T coil should be used and the acquisi-
tion protocol should include multiplanar T2-weighted MRI, 
diffusion-weighted imaging (DWI), and dynamic contrast- 
enhanced (DCE) MRI to identify tumor extent. Non-fat- 
saturated T1-weighted sequences are useful for identifying 
clot or hemorrhage in the bladder and metastases to bone.28 

The field-of-view (FOV) should be large enough to include 
the entirety of the bladder, proximal urethra, pelvic nodes, 
prostate, uterus, ovaries, fallopian tubes, and vagina, in accor-
dance with sex.29 A VI-RADS score is assigned to each of the 
sequences on a scale from 1 to 5. Scores of 1 and 2 repre-
sent tumors unlikely to invade the muscularis propria, while 
scores of 4 and 5 are likely to invade the detrusor muscle. A 
score of 3 is equivocal, serving as the cutoff to define MIBC.30 

A typical suspicious lesion on MRI appears as an intra-
vesical lesion with T2 signal hyperintensity, high DWI sig-
nal intensity, low signal intensity at the apparent diffusion 
coefficient (ADC) map, and early enhancement at DCE-MRI 
(Figure 2 a,b).28 Furthermore, analyses using ADC values as a 
biomarker have been demonstrated to correlate with tumor 
aggressiveness in bladder cancer, with lower ADC values 
corresponding to more aggressive disease.28 The layers of the 
bladder wall that are recognized here from a radiologic per-
spective are the inner mucosal and submucosal layer, the 
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muscularis propria, and the perivesical fat; distinguishing 
between these layers across different sequences allows for 
differentiation between NMIBC and MIBC, or higher grade 
tumors.28 A tumor may appear as an intramurally grow-
ing endophytic mass, an endoluminally growing exophytic 
mass, a flat lesion, or as a mixed lesion. Of the exophytic 
masses, these can be sessile or pedunculated papillary 
masses, and masses with a stalk tend to have more favor-
able prognoses than those without despite the tumor usu-
ally being larger.28,31 Using DWI, the “inchworm sign” which 
appears as an archlike shape of high signal intensity with a 
low signal intensity submucosal stalk, has been proposed to 
predict aggressiveness. Specifically, its absence can be indic-
ative of lower-stage cancer.32

 MR urography (MRU) is a special MRI study that is tai-
lored for the evaluation of the urinary system and improves 
visualization of the upper and lower urinary tracts. MRU 
makes use of heavily T2-weighted (or static fluid) sequences, 
utilizing the high signal intensity from urine to image the 
urinary tract which can be done without contrast enhance-
ment.33 MRU studies may also include dynamic T1-weighted 
images acquired after contrast administration to obtain 
images in three phases. The first is the corticomedullary 
phase, which is acquired first between 40 and 70 seconds 
after contrast injection to evaluate the enhanced outer renal 
cortex and medulla. The next is the nephrographic phase 
which is acquired 80 to 120 seconds after contrast injection 
to evaluate the enhanced renal parenchyma. The final phase 
is the excretory phase, which is acquired 10 to 15 minutes 
after contrast injection to evaluate the enhanced collecting 
system.34 Urothelial tumors may appear as filling defects on 
the static fluid or excretory phase images, enhance quickly 
after contrast administration, and tend to have irregular con-
tours at the margins compared to benign entities such as cal-
culi.34 Comparisons between images obtained immediately 
after contrast administration and unenhanced T1-weighted 
images are helpful in detecting enhancement of malignant 
lesions in the bladder wall.34

The ACR appropriateness criteria deems MRI abdomen 
and pelvis (distinguished from MRU) to be usually not 
appropriate for the evaluation of patients with microhema-
turia, but notes that MRU may be appropriate for evalua-
tion of pregnant patients or patients with risk factors and 
no known benign cause of microhematuria.20 For patients 
with gross hematuria, MRU is usually appropriate for initial 
imaging while MRI abdomen pelvis may also be appropri-
ate, noting one study which showed a 98.5% sensitivity in 
determining the cause of gross hematuria using MRI.20,35 For 
locally staging bladder cancer, MRI is noted to be the best 
imaging modality by the ACR, offering superior soft tissue 
contrast resolution, sensitivity, and specificity when com-
pared with CT.22 Additionally, the NCCN guidelines recom-
mend MRI of the abdomen and pelvis if logistically feasible 
as an option to characterize lesions and evaluate the depth of 
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invasion prior to resection. They recommend MRU as a via-
ble option to evaluate the upper tracts.18 For post-treatment 
surveillance, MRU also provides comprehensive evaluation 
of the genitourinary tract and is usually appropriate to use in 
NMIBC, and with risk factors or MIBC. MRI abdomen and 
pelvis without and with IV contrast is usually an appropriate 
equivalent procedure according to the ACR although there 
may currently be insufficient evidence for its use in MIBC 
surveillance compared with MRU. 24

CT
CT is among the most commonly ordered imaging modali-
ties, and because of its frequent use and impressive spatial 
resolution, bladder malignancies can often be discovered 
incidentally on CT. Current NCCN guidelines recom-
mend a CT abdomen and pelvis study prior to transurethral 
resection if able as an alternative to MRI, and CT urogra-
phy (CTU) is the preferred study in the evaluation of the 
upper tract in patients with bladder cancer who can receive 
IV contrast.18 The CMS non-facility price of a CTU study is 
$343.16.19 CTU differs from a traditional CT pelvis scan in 
that the protocol includes a precontrast, nephrographic, and 
excretory phase which is tailored for evaluation of the upper 
and lower tracts. There are three common protocols used for 
CTU: the single-bolus technique which involves adminis-
tering one bolus of contrast with separate arterial, venous, 
and excretory phase images; the split-bolus technique which 
involves two administrations of contrast with acquisition in 
a combined excretory and nephrographic phase; and the tri-
ple-bolus technique which involves administration of three 
small boluses of contrast with acquisition in a combined 
corticomedullary-nephrographic-excretory phase.36 The sin-
gle-bolus technique is the most sensitive for identification 
of subtle filling defects but the latter techniques reduce the 
radiation dose significantly.37 

There are several CT imaging features considered suspi-
cious for malignancy which would warrant further workup 
with cystoscopy. Focal or multifocal bladder wall thickening 
in a well-distended bladder is a common imaging finding in 
urothelial carcinoma, while diffuse wall thickening is rarely 
representative of malignancy (Figure 3 a,b).37 Although not 
specific for malignancy, the presence of calcifications in 
the bladder wall along with wall thickening should also 
raise concern for malignancy. Discrete bladder nodules or 
masses, particularly those that are avidly enhancing and 
are often best appreciated on early phase images, or which 
result in discrete filling defects in delayed phase images, are 
also common presentations of malignant lesions.37 Urothe-
lial carcinomas may also present as abnormal urothelial 
enhancement with focal areas of hyperenhancement in 
the absence of a discrete mass, most readily appreciated on 
early phase images before contrast has been excreted into 
the bladder.37 A “stipple sign” has been described on CTU 
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Figure 3. Contrast-enhanced CT imaging of noninvasive and invasive urothelial carcinoma. a) Axial image of noninvasive papillary urothelial carcinoma 

of the left bladder wall appearing as asymmetric wall thickening. b) Axial image of infiltrating high grade papillary urothelial carcinoma in a predomi-

nantly left-sided mass.

in urothelial carcinoma with a papillary architecture. It 
appears as dappled contrast filling in between the papillary 
projections, though this appearance may sometimes be seen 
in other entities such as fungus balls and blood clots.38

The ACR designates that the standard CT abdomen and 
pelvis with and without contrast may be appropriate for 
use in patients with microhematuria and gross hematuria. 
CTU is usually appropriate for patients with microhematu-
ria with risk factors (and without known benign cause) and 
for patients with gross hematuria.20 For pretreatment staging 
of MIBC, CTU and CT chest abdomen and pelvis with IV 
contrast are both usually appropriate and complementary.22 
CTU is also usually appropriate in NMIBC with symptoms 
or risk factors, and MIBC for post-treatment surveillance, 
with CT abdomen and pelvis with contrast an equivalent 
alternative for MIBC.23 

TREATMENT & OUTCOMES 

Treatment differs between NMIBC and MIBC, with overall 
outcomes being much more favorable in NMIBC. In NMIBC, 
tumors are further stratified into low, intermediate, and high 
risk based on clinical presentation and presence of risk fac-
tors. In low risk NMIBC, transurethral resection of bladder 
tumor (TURBT) is the first-line treatment with a five-year 
progression-free survival rate of 93%. With routine cystos-
copy surveillance there is no need for upper-tract imaging.7,18 
In intermediate risk NMIBC, TURBT remains the first-line 
treatment followed by the option of six weeks of induction 
intravesical therapy, typically with Bacille Calmette-Guérin 
(BCG) immunotherapy. This results in a five-year progres-
sion-free survival rate of 74%, with recommendation for 
routine cystoscopy and upper tract imaging every one to two 

years.7,18 For high risk NMIBC, TURBT with BCG induction 
and maintenance therapy is the mainstay of treatment, with 
an option for radical cystectomy if treatment resistant. The 
five-year progression-free survival rate is 54%, with recom-
mendations for routine cystoscopy and upper tract imaging 
every one to two years.7,18 

In MIBC, first-line therapy is neoadjuvant cisplatin che-
motherapy followed by radical cystectomy (which confers 
a survival benefit over bladder sparing options) with a five-
year survival rate between 36% and 48%, and recommen-
dations for routine surveillance with CTU or MRU as well 
as CT or MRI of the chest.7,18 In metastatic disease, first-
line therapy is cisplatin-based chemotherapy or checkpoint 
inhibitor therapy with agents such as pembrolizumab if inel-
igible for cisplatin with a five-year survival rate of 5% to 
36% depending on how distant the metastases are.7,18 Recent 
advances in molecular profiling and pharmacology have led 
to the approval of targeted therapies by the FDA for some 
somatic mutations in bladder cancer such as erdafitinib for 
FGFR-alteration positive cancer with several other clinical 
trials underway.40,41 

CONCLUSION
Advances in imaging techniques across multiple modalities 
in recent years have improved their utility and changed the 
way that localized and advanced bladder cancer is worked up 
and managed, though cystoscopy remains the gold standard 
for characterization today. The therapeutic landscape has 
also continued to expand, with immunotherapy and targeted 
therapies seeing more use.
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Assessing the Trends of Tramadol Utilization in the Medicare Part D 
Population in Rhode Island
ERIC P. BORRELLI, PhD, PharmD, MBA

ABSTRACT 

OBJECTIVE:  To assess the trends in tramadol dispensing 
among Medicare Part D patients in Rhode Island.

METHODS: An analysis was conducted of the Medicare 
Part D Provider Utilization and Payment Data Public Use 
File for the years 2013–2021. Chi squared tests were con-
ducted to assess statistical significance of annual changes 
in proportions.

RESULTS:  Following tramadol becoming a controlled 
substance in 2014, the number of dispensed tramadol 
prescriptions and patients with a tramadol prescription 
decreased every subsequent year through 2021 (prescrip-
tions: 42,157 to 33,026; patients: 12,654 to 9,653). The 
percentage of opioid prescriptions that were tramadol  
increased from 16.32% in 2013 to 21.19% in 2020.

CONCLUSION:  Tramadol utilization has been decreasing 
among the Medicare Part D population in Rhode Island 
while the percentage of opioid dispensings that were tra-
madol have been increasing. Future studies are needed to 
assess whether patients utilizing tramadol are at a higher 
risk for adverse outcomes.

KEYWORDS:  Tramadol; Utilization; Geriatric; Controlled 
Substance; Opioids   

INTRODUCTION

The opioid epidemic has hit the United States the past cou-
ple of decades, with opioid overdose deaths increasing from 
21,089 in 2010 to 47,600 in 2017.1 While fatal opioid over-
doses decreased slightly in 2018, they increased to record 
highs of over 50,000 in 2019, 68,630 in 2020, and 80,411 in 
2021.1 The hardship from the epidemic has especially been 
true in Rhode Island, which has been hit particularly hard. 
There have been over 2,500 confirmed accidental overdose 
deaths in Rhode Island from 2016–2022.2 Opioids contrib-
uted to over 85% of these deaths.2 

Tramadol is an opioid analgesic that is indicated for the 
management of pain severe enough to require an opioid 
analgesic and for which alternative treatments were inade-
quate.3 While it is an opioid agonist, it has a unique mech-
anism of action which also includes weak inhibition of 
norepinephrine and serotonin reuptake.3 In 2014, the United 

States Drug Enforcement Administration (DEA) classified 
tramadol as a Schedule IV controlled substance after it was 
previously a noncontrolled medication.4 

While tramadol is one of the few opioids that is not a 
Schedule II controlled substance, that does not necessarily 
mean that it is a safer opioid.5-6 Tramadol has nine black 
boxed warnings listed in its package insert.3 Additionally, 
tramadol also had several key drug-drug interactions with 
central nervous system depressants, cytochrome P450 (CYP) 
2D6 inhibitors, CYP 3A4 inhibitors, CYP3A4 inducers, and 
serotonergic medications as well as drug-disease interac-
tions with patients with a history of epilepsy or seizures, 
patients with impaired renal function, and patients under 
the age of 18 following adenoidectomy or tonsillectomy.3 
Additionally, tramadol is included in the American Geri-
atric Society’s Beers Criteria for Potentially Inappropriate 
Medication Use in Older Adults and is recommended to 
be used with caution in the geriatric population due to it 
increasing the risk of hyponatremia or syndrome of inappro-
priate antidiuretic hormone secretion.7 Although tramadol 
has this concerning safety and prescribing profile, it is still a 
commonly prescribed medication in the United States.

Considering the safety profile of tramadol mixed with the 
severity of the opioid epidemic, it is important to assess its 
utilization in real-world settings. Additionally, tramadol’s 
safety profile poses an increased risk of adverse outcome 
to the geriatric population. Therefore, the objective of this 
study was to assess the trends in tramadol dispensing among 
Medicare Part D patients in Rhode Island. 

METHODS
An analysis was conducted of the Medicare Part D Provider 
Utilization and Payment Data Public Use File (PUF) for the 
years 2013–2021.8 The PUF database includes all prescrip-
tion medications billed to Medicare Part D from the out-
patient setting on the aggregate drug level. It includes both 
stand-alone Prescription Drug Plans and Medicare Advan-
tage Prescription Drugs. While this database does include 
100% of Medicare Part D patients, it represents approxi-
mately only 70% of Medicare patients since about 30% of 
Medicare patients do not have Part D coverage.9 More infor-
mation about this database is available at CMS’s website8 as 
well as in their methodology documents.9-11
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The outcomes of interest were 
the annual number of tramadol pre-
scriptions dispensed, total number 
of patients with a tramadol prescrip-
tion dispensed annually, percent of 
Medicare Part D beneficiaries with 
a tramadol prescription, annual 
number of opioid prescriptions, and 
annual percent of opioid prescrip-
tions that were tramadol. The num-
ber of total patients with an opioid 
prescription was not included. This 
is due to the fact that the database 
assessed only provides information 
on the aggregate drug level with-
out any patient information. While 
it is possible to calculate the total 
number of patients with a prescrip-
tion for each individual opioid, it is 
possible patients were on more than 
one opioid within the particular cal-
endar year, and summing all of the 
patients on each individual opioid 
would provide an overinflated class 
estimate. Chi squared tests were 
conducted to assess statistical sig-
nificance of annual changes in pro-
portions of Medicare beneficiaries 
utilizing tramadol as well as annual 
change in proportion of opioid pre-
scriptions that were tramadol. Chi 
squared tests were conducted using 
OpenEpi.12

RESULTS

In Rhode Island, the number of tramadol prescriptions dis-
pensed annually increased from 42,514 in 2013 to 44,702 in 
2014 for Medicare Part D patients (Table 1). Following 2014, 
the number of dispensed tramadol prescriptions decreased 
every subsequent year from 42,157 in 2015 to 33,026 in 2021. 
Following the same trend, the number of patients with a tra-
madol prescription increased from 12,271 in 2013 to 12,863 
in 2014. Following 2014, the number of patients with a dis-
pensed tramadol prescription decreased every subsequent 
year from 12,654 in 2015 to 9,653 in 2021. These decreases 
happened while the number of Medicare Part D beneficiaries 
in Rhode Island increased every year from 141,959 in 2013 
to 180,885 in 2021. 

When assessing the percentage of Medicare beneficiaries 
with a tramadol dispensing, there was a non-significant 
increase from 2013 to 2014 (8.76% vs 8.64%, p=0.2692). 

Year Total 
Tramadol 

Prescriptions

Total 
Patients 

with 
Tramadol 

Prescription

Rhode 
Island 

Medicare 
Beneficiaries

Percent of Rhode 
Island Medicare 

Patients with 
a Tramadol 
Prescription

Percent 
Change 

from Prior 
Year

P value

2021 33,026 9,653 180,885 5.34% -0.14% 0.0581

2020 34,955 9,657 176,223 5.48% -0.37% <0.0001

2019 35,368 9,916 169,415 5.85% -0.49% <0.0001

2018 37,046 10,476 165,199 6.34% -0.90% <0.0001

2017 39,917 11,578 159,968 7.24% -0.84% <0.0001

2016 41,792 12,619 156,284 8.07% -0.28% 0.0054

2015 42,157 12,654 151,551 8.35% -0.41% <0.0001

2014 44,702 12,863 146,834 8.76% 0.12% 0.2692

2013 42,514 12,271 141,959 8.64%   

Table 1. Tramadol Utilization among Medicare Part D Beneficiaries in Rhode Island from 2013–2021

Year Total 
Tramadol 

Prescriptions

Total Non-
Tramadol 
Opioid 

Prescriptions

Total 
Opioids 
Opioid 

Prescriptions

Percent of 
Opioids 

Prescriptions 
that were 
Tramadol

Percent 
Change 

from Prior 
Year

P value

2021 33,026 131,098 164,124 20.12% -1.07% <0.0001

2020 34,955 130,009 164,964 21.19% 0.62% <0.0001

2019 35,368 136,547 171,915 20.57% 0.55% <0.0001

2018 37,046 147,932 184,978 20.03% 0.68% <0.0001

2017 39,917 166,395 206,312 19.35% 0.71% <0.0001

2016 41,792 182,388 224,180 18.64% 0.62% <0.0001

2015 42,157 191,803 233,960 18.02% 0.06% 0.5803

2014 44,702 204,227 248,929 17.96% 1.64% <0.0001

2013 42,514 218,009 260,523 16.32%   

Table 2. Prescription Opioid Utilization among Medicare Part D Beneficiaries in Rhode Island from 

2013–2021

After 2014, there was a significant decrease annually with 
8.35% of Medicare beneficiaries in 2015 to 5.48% in 2020. 
2021 also saw a decrease in the percentage of Medicare bene-
ficiaries with a tramadol prescription; however, this decrease 
was not statistically significant (5.34%, p=0.0581). 

The number of non-tramadol opioids dispensed decreased 
every year from 218,009 in 2013 to 130,009 in 2020, with 
2021 seeing a slight increase with 131,098 (Table 2). When 
assessing all opioid prescriptions, the percentage that 
were tramadol increased every year from 16.32% in 2013 
to 21.19% in 2020 (all annual increases were statistically 
significant except from 17.96% in 2014 to 18.02% in 2015 
p=0.5803). The percent of opioids that were tramadol then 
saw a significant decrease from 21.19% in 2020 to 20.12% 
in 2021 (p<0.0001).
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DISCUSSION

This analysis found that among the Medicare Part D popula-
tion in Rhode Island, tramadol’s utilization (both in number 
of prescriptions and number of beneficiaries with a prescrip-
tion) increased from 2013 to 2014, before decreasing in the 
years following it becoming classified as a Schedule IV con-
trolled substance through 2021. While tramadol’s utilization 
decreased following 2014, the percentage of opioid prescrip-
tions dispensed to the Medicare Part D population in Rhode 
Island that were tramadol increased every year through 2020 
before slightly decreasing in 2021. 

In August 2014, the DEA classified tramadol as a Sched-
ule IV controlled substance after being noncontrolled.4 This 
occurred within months of hydrocodone being reclassified 
as a Schedule-II controlled substance from being a Sched-
ule III.13 While tramadol went from being noncontrolled 
to being a controlled substance, several studies found that 
its utilization actually increased in the years following it 
being a controlled substance.14-18 Several theories as to why 
this occurred exist. One is that while tramadol became a 
controlled substance, it had a lower abuse classification 
compared to the other opioid medications and is therefore 
a “safer” opioid.5,6 Additionally, with hydrocodone becom-
ing a Schedule-II controlled substance, more restrictions 
were placed on its prescribing such as limiting to maximum 
30-day supplies, not allowing refills, and before electronic 
prescriptions became more readily available, patients had 
to physically pick up a hard copy prescription from their 
prescriber and bring it to their pharmacy. Even though tra-
madol had more restrictions than it did before (maximum 
five refills), it still could be written with refills and up to 
90-day supplies, and have prescriptions called or faxed into 
the pharmacy. While several studies saw these trends, it was 
not found in this study of Medicare Part D patients in Rhode 
Island which found a nonsignificant increase in percentage 
of Medicare Part D beneficiaries utilizing tramadol from 
2013–2014 followed by a statistically significant decrease 
every subsequent year through 2020. However, the percent-
age of prescription opioids that were tramadol increased 
annually, indicating that of the opioids being prescribed, 
tramadol’s use was increasing versus its comparators. The 
existence and increased utilization of state Prescription 
Drug Monitoring Programs (PDMPs) has helped assist pre-
scribers and pharmacists in the process of prescribing and 
dispensing controlled substances, like tramadol, in Rhode 
Island.19-22 The Rhode Island PDMP allows prescribers and 
dispensing pharmacists the opportunity to see all controlled 
substances a patient is getting, regardless of prescriber or 
pharmacy, allowing an assessment of potentially concurrent 
utilization in instances of drug-drug interactions with con-
trolled substances.22,23  

Tramadol is one of the few non-Schedule II opioids, indi-
cating it has a lower abuse potential compared to other 
agents in its class. However, several studies have come 

out in the past decade detailing tramadol having a higher 
risk of chronic opioid utilization compared to other opioid 
options.24-27 Most of these studies assessed initial opioid 
therapy for opioid naive patients, with consistent results 
found both in the commercially insured population as well 
as the Medicare population. While it was outside the scope 
of this study to assess and outside the capabilities of the 
database of this analysis, future studies are needed to assess 
whether patients initiating opioid therapy on tramadol have 
a higher risk of chronic opioid utilization compared to other 
short-acting opioid medications. 

The findings that the number of Medicare Part D patients 
with a tramadol prescription as well as total annual number 
of tramadol prescriptions decreasing annually from 2014 in 
Rhode Island is similar to findings on the state level for all 
patients in Rhode Island. An analysis of the Rhode Island 
PDMP was conducted of the years 2017-2021 assessing the 
dispensings of opioids, benzodiazepines, and stimulants 
among Rhode Island residents.28 They found that for all resi-
dents in Rhode Island, the number of tramadol prescriptions 
decreased annually from 90,361 in 2017 to 67,593 in 2021.28 
However, contrary to our findings in the Medicare popula-
tion specifically, the percentage of opioid prescriptions that 
were tramadol did not vary much during this time period, 
ranging from a low of 15.7% in 2017 to a high of 16.6% in 
2020.28 Additionally, while the number of patients with a 
tramadol prescription increased from 39,145 to 41,626 from 
2017 to 2018, the number of patients decreased the follow-
ing three years from 38,501 in 2019 to 35,303 in 2021.28 

Another finding from this analysis shows that while tra-
madol utilization, both number of patients and number of 
prescriptions, has been decreasing annually since 2014 when 
tramadol became a controlled substance, the percentage of 
opioids that were tramadol prescriptions has been increas-
ing annually with the exception of 2021. The implications 
of these findings are difficult to decipher without having 
further clinical information, which is not provided in this 
database. Without having clinical diagnoses, it is impossible 
to know whether tramadol was a more appropriate therapy 
option than other opioid therapies (i.e., treating diabetic 
peripheral neuropathy)29 or less appropriate option (patients 
with seizure disorders).3 

Additionally, without having additional clinical infor-
mation in the database such as medication utilization by 
patient, it is not possible to know if tramadol was being pre-
scribed safely. Tramadol has a host of drug-drug interactions 
that increase the risk of adverse outcomes for patients when 
taken concurrently. These drug-drug interactions include 
interactions with central nervous system depressants, CYP 
2D6 inhibitors, CYP 3A4 inhibitors, CYP3A4 inducers, and 
serotonergic medications.3 Additionally, tramadol has been 
shown to increase the risk of QT prolongation or torsade de 
pointes, with the risk being heightened among patients with 
concurrent utilization of other QT prolonging medications.3 
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A study assessing tramadol utilization in a large population 
of commercially insured and Medicare Advantage patients 
found that almost one in three patients with a tramadol pre-
scription had a clinically significant concurrent drug-drug 
or drug-disease interaction.30 They also found that com-
pared to commercially insured patients, Medicare patients 
65 years and older had significantly higher odds of concur-
rent tramadol utilization with every interacting drug class 
assessed except for nonbenzodiazepine sedative hypnotics as 
well as for every drug-disease interaction after adjusting for 
clinical and demographic covariables.30 Medicare patients 
younger than 65 years had significantly higher adjusted odds 
of tramadol utilization for every drug-drug and drug-disease 
category assessed than both commercially insured patients 
as well as Medicare patients 65 years and older.30 They also 
found that generalists compared to other specialties were 
more likely to prescribe to patients with concurrent uti-
lization of interacting medications but less likely among 
patients with drug-disease and condition interactions.30 
Several analyses of emergency department prescribing in 
the United States found tramadol prescribing increasing 
annually with a dramatic increase following it becoming 
a controlled substance in 2014 through 2017 and 2018.16,18 
While the trends of tramadol utilization are decreasing in 
Rhode Island in the Medicare Part D population, it would be 
important to assess whether patients utilizing tramadol are 
under higher risk of adverse outcomes due to drug-drug or 
drug-disease interactions. 

Several studies have shown adverse outcomes of patients 
utilizing tramadol. A propensity-score matched cohort 
study conducted in Spain found that compared to codeine, 
new utilizers of tramadol had significantly higher risk of all-
cause mortality (hazard ratio (HR): 2.31, 95% CI: 2.08–2.56), 
cardiovascular events (HR: 1.15, 95% CI: 1.05–1.27), and 
fractures (HR: 1.50, 95% CI: 1.37–1.65).31 A propensity-score 
matched cohort study in the United Kingdom of individ-
uals at least 50 years of age with osteoarthritis found that 
patients utilizing tramadol had significantly higher rates of 
all-cause mortality compared to patients utilizing naproxen 
(HR: 1.71, 95% CI: 1.41–2.07), diclofenac (HR: 1.88, 95% 
CI: 1.51–2.35), celecoxib (HR: 1.70, 95% CI: 1.33–2.17), and 
etoricoxib (HR: 2.04, 95% CI: 1.37–3.03) while having no 
significant difference compared to codeine (HR: 0.94, 95% 
CI: 0.83–1.05).32 Similar findings were observed in an pro-
pensity-score matched cohort study in Canada which found 
tramadol having a significantly higher risk of all-cause mor-
tality compared to naproxen (HR: 1.2, 95% CI: 1.0–1.4), 
diclofenac (HR: 1.3, 95% CI: 1.1–1.5), Cox-2 inhibitors (HR: 
1.5, 95% CI: 1.3–1.8), but no significant difference compared 
to codeine (HR: 0.9, 95% CI: 0.7–1.1).33 In addition to its 
potential increased risk in all-cause mortality, a systematic 
literature review of case studies and case series conducted 
in 2020 found 127 cases of unintentional overdose deaths 
involving tramadol.34 While 70% involved concomitant 

utilization of central nervous system depressants, there 
were eight reports of tramadol utilization being the sole 
cause of death.34

Several limitations exist in addition to what has already 
been stated. One limitation is that while this analysis 
does include every Medicare Part D patient who had a pre-
scription dispensed that was billed to Medicare, it does 
not include all Medicare patients as only 70% of Medicare 
patients have prescription coverage through Medicare Part 
D.9 Additionally, this only includes prescriptions that were 
billed to Medicare, and does not include prescriptions that 
were paid for out of pocket (either because insurance did 
not cover the prescription and the patient still proceeded to 
fill the medication, or if the patient opted not to have the 
prescription filled through their insurance), workers com-
pensation, or other means. Additionally, it only represents 
prescriptions filled in the outpatient pharmacy setting, and 
not prescriptions that were dispensed in inpatient settings.   

CONCLUSION

Trends in tramadol utilization have been decreasing among 
the Medicare Part D population in Rhode Island following 
tramadol’s classification as a controlled substance. While 
tramadol’s utilization has been decreasing, the percentage 
of opioids that were tramadol have been increasing. Consid-
ering tramadol’s concerning safety profile, future studies are 
needed to assess whether patients utilizing tramadol are at a 
higher risk for adverse outcomes.
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Taking the Pulse of the Nursing Home Industry in Rhode Island
ROBERT B. HACKEY, PhD; COLLEEN DORRIAN; MEGHAN LEVESQUE, BS

ABSTRACT 

INTRODUCTION:  Nursing home facilities in Rhode  
Island face unprecedented challenges today. Most fa-
cilities find themselves in a difficult financial position 
with thin – or negative – operating margins. In addition, 
Rhode Island enacted new minimum staffing regulations 
for nursing homes in 2021. Facilities that fail to meet 
the new staffing requirements would incur significant 
financial penalties. The persistent shortage of direct care 
staff, however, limits administrators’ ability to hire the  
workers needed to meet the required staffing levels.

METHODS: We conducted an online survey of nursing 
home administrators at all of the licensed nursing fa-
cilities in Rhode Island over 30 days from September to 
October 2023. We received responses from 53 out of 77 
nursing home administrators, for an overall response rate 
of 69%.

RESULTS:  A majority of respondents reported numerous 
vacancies for clinical staff at their facilities. Most admin-
istrators felt that it was difficult to hire new staff, despite 
a variety of financial incentives to recruit workers. As a 
result, nursing homes were unable to comply with Rhode 
Island’s new minimum staffing requirements. 

CONCLUSION:  Nursing homes in Rhode Island continue 
to experience a chronic staffing shortage. Furthermore, 
since a majority of nursing homes in Rhode Island have 
a negative operating margin, enforcing the state’s min-
imum staffing requirements would impose significant  
financial hardship on the state’s nursing facilities. 

KEYWORDS:  nursing homes, staffing requirements, 
nursing shortage, certified nurse assistants, financial 
performance   

INTRODUCTION

Nursing homes in Rhode Island face unprecedented staff-
ing challenges. Turnover among registered nurses (RNs), 
licensed practical nurses (LPNs), and certified nurse assis-
tants (CNAs) increased in recent years, leading to chronic 
staffing shortages. In 2021, the passage of the Nursing Home 
Staffing and Quality Care Act established the nation’s 

strictest minimum staffing requirements for nursing homes. 
Under § 23-17.5-32 of the RI General Laws, nursing homes 
must provide residents with an average of 3.58 hours of 
direct care per resident day (HPRD) beginning on January 
1, 2022, and 3.81 HPRD beginning on January 1, 2023.1 The 
new law, however, created a Catch-22 for nursing facili-
ties. While failure to meet the new staffing requirements 
would result in significant financial penalties, the ongoing 
shortage of nurses and certified nurse assistants (CNAs) left 
nursing homes unable to hire the staff needed to meet the 
new required ratios. Nursing homes argued that they could 
not comply with the new law because of ongoing staffing 
constraints.2

Soon after the law was scheduled to take effect in 2022, 
Rhode Island Governor Dan McKee issued an executive order 
that suspended its enforcement. The Rhode Island Depart-
ment of Health continued its administrative rulemaking 
process, issuing final regulations to implement the law in 
December 2022.3 To date, the Department of Health has not 
imposed any fines on facilities that failed to meet the new 
requirements. However, the looming threat of significant 
financial penalties became a major topic of conversation 
during the 2022 and 2023 legislative sessions.2 In December 
2023, McKee declared that a state of emergency existed in 
the state’s nursing home industry and suspended the mon-
etary penalties for nursing homes that failed to meet the 
state’s minimum staffing requirements under §23-17.5-33 
of the RI General Laws.4 In his latest executive order, the 
governor noted that “Rhode Island nursing homes have lost 
over 2,000 employees since December of 2019, and Rhode 
Island nursing homes have lost 20% of their workforce since 
2020.”4 The “estimated net costs of enforcing the mini-
mum staffing levels… would be approximately $60 million, 
further straining nursing home resources and potentially 
resulting in additional closures and forcing the relocation 
of residents.”4 

In addition, nursing homes also face the prospect of new 
federal staffing requirements. On September 1, 2023, the 
Centers for Medicare & Medicaid Services (CMS) proposed 
to establish minimum staffing requirements for the nation’s 
15,000+ nursing homes. Under the proposed rule, Medi-
care and Medicaid-certified long-term care facilities must 
provide 0.55 hours per resident day (HPRD) for registered 
nurses (RNs) and 2.45 HPRD for certified nursing assistants 
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(CNAs). All facilities must also ensure that an RN is always 
onsite.5 A recent study prepared by Abt Associates for the 
Centers for Medicare and Medicaid Services, however, found 
that “no single staffing level that would guarantee quality 
care,” undercutting the Biden administration’s regulatory 
initiative just days before it was announced.6  

A recent survey by the American Health Care Association 
– an industry trade association – found that 54% of facilities 
operated at a loss in 2023 and an additional 34% had a total 
margin between 0–3%.7 Furthermore, 45% of facilities sur-
veyed reported that they “can’t sustain operations at the cur-
rent pace for more than one year.”7 The potential of nursing 
home closures, consolidations, or limits on admissions due 
to staffing constraints threatens access to care for vulnera-
ble patients. To gauge the potential impact of new staffing 
requirements on nursing homes in Rhode Island, we sur-
veyed all nursing home administrators in the state to gather 
information about their financial position, current staffing 
levels, and strategies to recruit and retain clinical staff. In 
addition, we also inquired about how regulations under con-
sideration in other states (such as California’s recent deci-
sion to raise the minimum wage for healthcare workers to 
$25/hour) would impact their facilities.  

METHODS

Our survey explored the ability of nursing home facilities to 
comply with new regulations in the context of the current 
healthcare job market. Our survey instrument was modeled 
after a semi-annual survey of nursing home administrators 
conducted by the American Health Care Association.7 We 
assembled a list of all 77 nursing home administrators in 
the state with the assistance of the state’s two long-term 
care associations – the Rhode Island Health Care Associa-
tion (RIHCA) and Leading Age RI. Based on feedback from 
Leading Age RI and the Rhode Island Health Care Associa-
tion, we adjusted our instrument to better differentiate staff-
ing levels for CNAs, LPNs, and RNs. We also modified the 
AHCA survey’s questions to incorporate more detail about 
facilities’ financial position. We incorporated new questions 
to gauge the impact of Rhode Island’s staffing regulations, 
the adequacy of Medicaid reimbursement, and recent pro-
posals to raise the minimum wage for healthcare workers 
and penalize facilities with lower occupancy rates. We do 
not report data on individual facilities or institutions. No 
identifying information about patients or staff was collected. 
Our survey methodology and questionnaire were reviewed 
by the Providence College Institutional Review Board and 
found exempt from IRB review. 

The survey was administered electronically; adminis-
trators received an email that included a link to an anony-
mous web survey form. Each email invitation also included 
a consent form for participants. Responses were collected 
over one month, from September 5 to October 5, 2023. In 

addition to sending out weekly reminders to our email  
distribution list, the executive directors of both the RIHCA 
and LeadingAge RI also encouraged their member facilities 
to complete the survey. Our survey had an overall response 
rate of 69%. This is a much higher response rate than is typi-
cally obtained in online surveys, where the average response 
rate is 44%.13 Participating facilities are located in each of 
the state’s five counties, including 30 in Providence, six each 
in Bristol and Washington, and five each in Kent and New-
port. Most (N=45) participants worked at for-profit nursing 
homes, while eight represented non-profit institutions. For-
profit nursing homes had a higher response rate (70%) than 
non-profit providers (57%). 

RESULTS

Most nursing homes in Rhode Island experienced staffing 
shortages in 2023 (Table 1). Since January 2023, facilities 
reported that their staffing situation had improved more for 
CNAs and LPNs than for RNs (Table 2). A majority of facil-
ities reported that it was either ‘very difficult’ or ‘somewhat 
difficult’ to hire new nursing staff (Table 3). 

CONTRIBUTION

Staffing level CNAs
No. (%)

LPNs
No. (%)

RNs
No. (%)

Fully staffed 1 (2) 15 (28) 3 (6)

Some unfilled positions 21 (40) 26 (49) 29 (55)

Many unfilled positions 28 (53) 8 (15) 14 (26)

Severely understaffed 3 (6) 3 (6) 7 (13)

Preferred not to answer 0 (0) 1 (2) 0 (0)

Table 1. Current Levels of Nurse Staffing by Position Type

Staffing situation CNAs
No. (%)

LPNs
No. (%)

RNs
No. (%)

Much worse 2 (4) 3 (6) 5 (9)

Somewhat worse 12 (23) 11 (21)  17 (32)

Stayed the same 17 (32) 24 (45) 23 (43)

Somewhat better 15 (28) 12 (23) 8 (15)

Much better 7 (13) 2 (4) 0 (0)

Prefer not to answer 0 (0) 1 (2) 0 (0)

Table 2. Change in Nurse Staffing Since January 2023 by Position Type

Level of Difficulty CNAs
No. (%)

LPNs
No. (%)

RNs
No. (%)

Very difficult 19 (36)  9 (17) 32 (62)

Somewhat difficult 29 (55)  32 (60) 18 (35)

Somewhat easy 5 (9) 9 (17) 2 (4)

Very easy 0 (0) 2 (4) 0 (0)

Prefer not to answer 0 (0) 1 (2) 0 (0)

Table 3. Difficulty of Hiring New Staff by Position Type
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Administrators cited a variety of factors that influenced 
staff turnover at their facilities. The most frequent sources 
of employee turnover included understaffing (17/53; 32%) 
and dissatisfaction with salary/wages (15/53; 28%). Nurs-
ing homes employed several strategies to recruit and retain 
workers in the context of the state’s tight healthcare labor 
market. Over the past six months, facilities used financial 
incentives such as increasing wages (49/53; 92%), sign-
ing bonuses for new staff (42/53; 79%), additional benefits 
(24/53; 45%), and providing retention bonuses for existing 
staff (20/53; 38%). In addition, most facilities also sought 
to strengthen their workplace culture (42/53; 79%) and 
invested more in staff training and education (36/53; 68%). 
Our survey revealed that most providers struggle to hire 
workers in the current job market; administrators cited a 
lack of interested candidates (45/53; 85%) and the inabil-
ity to meet applicants’ salary demands (41/53; 77%) as the  
principal obstacles they faced in hiring new employees. 

In response to ongoing staffing shortages, nearly all (51/53; 
96%) of facilities asked current staff to work overtime or 
extra shifts in recent months. Most facilities (37/53; 70%) 
also reported hiring temporary agency staff to fill staffing 
shortfalls. More than a third of nursing homes (20/53; 38%) 
limited new admissions or closed a unit, wing, or floor 
(11/53; 21%) in recent months due to staffing shortages. 

Nearly two-thirds (34/53; 64%) of Rhode Island nursing 
homes reported a negative total operating margin (calculated 
by dividing operating profit by its total revenue and express-
ing it as a percentage) and almost half of respondents (25/53; 
47%) reported a negative total margin of greater than 5%.  
In contrast, only three facilities (6%) reported a positive 
operating margin. This question had the highest non- 
response rate in our survey, with nearly one-third of partici-
pating facilities (16/53; 30%) electing not to answer.

Most (35/53; 66%) nursing homes reported that they would 
be unable to meet the new staffing levels established by the 
2021 Nursing Home Staffing and Quality Care Act; only 12 
facilities (23%) reported that they could comply with the 
minimum staffing requirements. Furthermore, administra-
tors indicated that the implementation of the state’s new 
staffing requirements would have a significant impact on 
their facilities’ financial position (Table 4). A majority of 
administrators were either ‘very concerned’ (11/53; 21%) or 
‘somewhat concerned’ (18/53; 35%) that they might have 
to close their facilities as a result of ongoing workforce 
shortages.

Our survey also explored the impact of potential policy 
changes on nursing homes in Rhode Island. California’s SB 
525, for example, raised the minimum wage for healthcare 
workers to $25 per hour.8 Industry groups estimated that 
the implementation of a similar requirement in Connecti-
cut could cost facilities $700 million annually.9 Legislators 
in Connecticut also recently considered a bill that would 

impose financial penalties on facilities that have occupancy 
rates below 90% over a twelve-month period.10 Both policies 
would have a significant impact on nursing homes in Rhode 
Island that could lead to facility closures, mergers, limits on 
new admissions, operating deficits, and the closure of units, 
wings, or floors (Table 5). 

Limitations
Since our survey only includes responses from 53 of the 
state’s 77 licensed nursing home facilities, our results may 
not reflect the views of all nursing home administrators. 
Non-participating facilities may differ in significant ways 
from those who responded to the survey. In addition, our 
survey presents a snapshot of the nursing home industry in 
Rhode Island at a point of time in the Fall of 2023. Chang-
ing labor market conditions and public policies could affect 
administrators’ views since we administered our survey.

Response No. (%)

No impact 0 (0)

My facility would limit admissions 4(8)

My facility would close units, wings, or floors 3 (6)

My facility would increase the use of temporary staff 7 (13)

My facility would run an operating deficit 14 (27)

My facility would explore a merger/acquisition 5 (10)

My facility would close 13 (25)

Prefer not to answer 6 (11)

Table 4. Impact of Enforcing Rhode Island’s New Minimum Staffing 

Requirements

Response Financial 
Penalties for 

Facilities with 
Occupancy 
Rates Below 

90% 

Raising the 
Minimum 
Wage to  
$25/hour

No impact 4 (7.5) 0 (0)

My facility would limit admissions 9 (17) 8 (15)

My facility would close units, wings, 
or floors

12 (23) 9 (17)

My facility would increase the use of 
temporary staff

11 (21) 8 (15)

My facility would run an operating 
deficit

23 (43) 26 (49)

My facility would explore a merger/
acquisition

11 (21) 14 (26)

My facility would close 19 (36) 21 (40)

Other 4 (7.5) 3 (6)

Prefer not to answer 10 (19) 9 (17)

Table 5. Impact of Potential Policy Changes on Nursing Homes
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CONCLUSION
Policymaking does not occur in a vacuum. Our study 
demonstrates that efforts to improve nursing home staffing 
must consider the economic impact of the new regulations 
on providers. Understaffed nursing homes struggle to recruit 
direct care workers in a competitive labor market where 
hospitals and other providers often offer higher wages and 
better working conditions. The AHCA’s mid-year survey of 
nursing homes in 2023 found that a ‘lack of interested or 
qualified candidates’ was a significant obstacle to hiring.7 
While hiring new staff appears to be a greater concern for 
Rhode Island’s nursing homes in the current environment 
without new initiatives to retain workers, the ongoing staff-
ing challenges facing long-term care providers are likely to 
remain. As noted above, only 38% of nursing home facilities 
in Rhode Island offered longevity or retention bonuses to 
existing employees – in contrast to the 79% of facilities that 
provided bonuses for new hires. 

Rhode Island’s experience is not unique. Neighboring 
states are struggling with similar challenges that led poli-
cymakers to delay the implementation of higher staffing 
requirements for nursing home facilities.11 As the president 
of the Connecticut Health Care Association noted, “The 
supply of workers for hire is simply insufficient in this envi-
ronment. Compliance with a higher standard would not be 
achievable due to the shortage of workers.”11 In October 
2023, the Connecticut Association of Health Care Facili-
ties sued the state to block the implementation of higher 
staffing ratios for nursing homes, “arguing that state offi-
cials went beyond the intent of the legislature in enacting 
specific requirements.”12 In New York, the Department of 
Health issued notices of noncompliance to nursing homes in 
August 2023; facilities that do not meet the state’s 2022 staff-
ing mandate can be fined $2,000 per day. The fines, however, 
remain ‘in limbo’ since the New York Department of Health 
acknowledged that a shortage of healthcare workers hinders 
compliance with the law, which could allow nursing homes 
to appeal any penalties.12 Furthermore, it remains unclear 
what staffing level would lead to significant improvements 
in patient care outcomes.6 

Both the Biden administration’s proposed staffing man-
date and the staffing requirements established by Rhode 
Island’s 2021 nursing home reform legislation have 
far-reaching impacts on the nursing home industry. Our 
study found that most nursing homes are unable to com-
ply with Rhode Island’s new staffing requirements. Fur-
thermore, most facilities are currently operating in the red. 
Without additional funding, hiring more workers to comply 
with the new staffing requirements will further weaken the 
financial position of the state’s nursing homes. Since most 
nursing home patients are covered by Medicaid, most facil-
ities are price-takers, not price-setters. Low Medicaid reim-
bursement limits the ability of nursing homes to offer more 
competitive wages and benefits. A recent study of nursing 

homes in Pennsylvania, for example, found that “low Med-
icaid reimbursement rates are a key contributor to quality 
shortfalls in this industry.”14 Following a 10% increase in 
Medicaid spending, nursing homes increased the number of 
skilled nurses by 8.7%.14 Higher Medicaid reimbursement 
rates, in short, are an essential element of a long-term strat-
egy to address the ongoing staffing shortage in Rhode Island 
nursing facilities.  

John Gage, the president of the Rhode Island Health Care 
Association, noted that if Governor McKee had not sus-
pended the enforcement of the staffing mandate, “fines of 
more than $65 million resulting from the staffing mandate 
would have been issued to seventy-three (73) Rhode Island 
nursing facilities for the period of July 1, 2022 through Sep-
tember 30, 2023.”15 Since several facilities have recently 
closed in Rhode Island or now operate under court-ordered 
receivership, any effort to penalize nursing home facilities 
for failure to meet the state’s staffing mandates is likely to 
diminish access to care for patients and place more facilities 
at risk of closure. Nursing home closures, in turn, could have 
significant side effects for hospitals in Rhode Island. If nurs-
ing homes close or are forced to limit admissions because 
of an inability to meet higher staffing requirements, patient 
discharges to post-acute care settings could be impacted. In 
Massachusetts, for example, hundreds of patients remained 
hospitalized awaiting discharge to skilled nursing facilities 
in November 2023 because of a shortage of available beds.16 

Until the labor market for CNAs, LPNs, and RNs improves, 
imposing fines on facilities that cannot hire enough staff will 
only exacerbate the financial challenges facing long-term 
care providers in Rhode Island. Before requiring nursing 
homes to hire additional staff to meet higher staffing ratios, 
policymakers must first explore options to train more clini-
cal staff in a competitive job market.17 Training and recruit-
ing new direct care staff, however, will do little to address 
the ongoing shortage unless facilities have more resources 
to offer higher wages and improved working conditions to 
their employees. 
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ABSTRACT 
Cholangiocarcinoma (CCA) is a rare cancer of the bile 
duct epithelium, and in the last few decades its incidence 
rate has been increasing. It is associated with a high mor-
tality rate due to late diagnosis and its aggressive nature. 
Many risk factors have been identified; some are more 
common in certain regions than others. CCA can be clas-
sified according to its anatomical location or macroscopic 
growth pattern, the latter being most helpful for imaging 
interpretation. Clinical features can vary from obstruc-
tive-like symptoms to nonspecific symptoms, such as 
weight loss and malaise. Imaging, specifically MRI/
MRCP, is crucial in diagnosing CCA, staging, and treat-
ment planning. Surgery with chemotherapy is the main-
stay treatment option, and other palliative treatment 
options exist for those who have unresectable disease. 

KEYWORDS:  Cholangiocarcinoma, Imaging, MRI, MRCP, 
CT, Ultrasound, Biliary Tract   

INTRODUCTION 

Cholangiocarcinoma (CCA) is the second most common 
form of primary liver neoplasm but makes up less than 2% 
of all cancers.1,2 CCAs represent a diverse set of aggressive 
malignancies arising from different locations of the bili-
ary tract, excluding those deriving from the gallbladder or 
ampulla of Vater. The development of CCA is poorly under-
stood, but a complex interaction between genetics and  
multiple risk factors is suggested.

Trending the incidence rate of CCA has proved difficult 
due to misclassification of CCAs and changes in the Inter-
national Classification of Diseases for Oncology (ICD-O) 
coding over time.  However, in the past few decades a global 
rise in CCA incidence has been observed.3 Geographically, 
incidence is highest in Eastern Asia countries such as Thai-
land, where age-adjusted incidence rates are as high as 85 
per 100,000 compared to the reported rate of between 0.8 to 
2 per 100,000 in the Western world.3,4 

Diagnosis of CCA depends on clinical suspicion, labora-
tory tests, and imaging, with surgical resection being the 
gold standard for treatment. Despite medical advances over 
the past few decades, prognosis remains poor due to late pre-
sentation, high rate of recurrence, and aggressive nature of 

the tumor. Some studies have reported a five-year survival 
rate as low as 5%, and up to 75% of patients die within the 
first year of diagnosis.5 This review provides a brief overview 
of CCA, diagnostic steps, treatment options, and associated 
outcomes.

CHOLANGIOCARCINOMA

CCAs are categorized into three main types based on ana-
tomical location: intrahepatic, extrahepatic, and perihi-
lar.  Perihilar CCA is the most prevalent, making up 50–60% 
of CCA cases, followed by distal CCA (20–30%) and intra-
hepatic CCA (10–20%).1,6 CCA can also be classified based 
on macroscopic growth patterns: mass-forming, intraductal 
growing, and periductal infiltrating. Mass-forming CCAs 
are solid intrahepatic tumors discrete from the surrounding 
liver parenchyma, and they tend to metastasize within the 
liver. Intraductal growth is mainly confined to the biliary 
tract lumen and is the least aggressive subtype. The periduc-
tal subtype usually involves surrounding portal structures 
and grows longitudinally, and it can invade neighboring liver 
parenchyma; however, it is not associated with a solid mass 
like mass-forming CCAs and has a predilection to metasta-
size to hilar lymph nodes.7,8,9 Morphologic descriptions can 
aid with imaging interpretation and diagnosis.

Intrahepatic cholangiocarcinoma (iCCA) can arise from 
large intrahepatic ducts peripheral to the left and right 
hepatic ducts or smaller ducts located within the periphery 
of the liver parenchyma.7,10 Morphologically, the mass-form-
ing type makes up about 60%, while intraductal and per-
iductal types comprise 20% of all iCCAs.11 iCCAs can be 
fibrotic, an important feature that gives it a characteristic 
imaging appearance, and in 20% of cases, can cause capsular 
retraction.12 

Extrahepatic cholangiocarcinoma (eCCA), an umbrella 
term for perihilar cholangiocarcinoma (pCCA), also known 
as Klatskin tumor, and distal cholangiocarcinoma (dCCA), 
makes up 70–80% of CCA cases. Anatomically, pCCA is 
located central to the left and right hepatic ducts but periph-
eral to the cystic duct. These tumors are classified according 
to the degree of biliary tract involvement (Bismuth-Corlette 
classification) and can be labeled as Type 1, Type 2, Type 
3A/3B, and Type 4. Meanwhile, dCCA is central to the  
cystic duct and involves the common bile duct.13  
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EPIDEMIOLOGY

CCA usually presents between the fifth and seventh decade 
of life, with men being more affected than women. Patients 
with increased risk factors, those with primary sclerosing 
cholangitis (PSC) or congenital abnormality of the biliary 
tree, can present decades earlier compared to those with 
average risk.14 CCA is uncommon in the Western world, 
with incidence rates less than 2 per 100,000, but incidence 
can increase by 40-fold in endemic areas, such as Thailand.4 
Recently, increasing incidence rates have been reported glob-
ally.3 In the United States, a sharp rise in iCCA compared to 
eCCA has also been noted, with a 350% increase in iCCA 
incidence rate compared to a 20% increase with eCCA. This 
rise in CCA incidence rate has been observed across differ-
ent races, sexes, and ethnicities.13,15 Another study looking 
at a 40-year trend in the incidence of CCA in the United 
States reports an increase in iCCAs from .44 to 1.18 per 
100,000. In contrast, the incidence of eCCAs has been stable 
from 1973 to 2012.16 Hispanic patients have a higher inci-
dence rate, 1.22 per 100,000, while African Americans have 
the lowest incidence rate at 0.3 per 100,000. Specifically, in 
Rhode Island, incidence rates have also increased in the past 
decades (Table 1). 

Risk factors vary based on geographical location. For 
example, parasites are considered a significant risk factor for 
developing CCA in East Asian countries, where infections 
with the liver fluke Opisthorchis viverrini, are common. 
Primary sclerosing cholangitis (PSC) and fibropolycystic 
liver disease are considered important risk factors for devel-
oping CCA in Western countries.17 Almost 50% of patients 
develop CCA within one year of PSC diagnosis.18 Thorotrast, 
a now-banned contrast agent, is also strongly associated 
with CCA. The literature describes many important risk 
factors involving the pathogenesis of CCAs. These risk fac-
tors, however, only account for a minority of CCA cases and 
vary in global distribution.1,19,20

CLINICAL FEATURES

The clinical presentation of patients with CCA can differ 
depending on the subtype of CCA. Patients with eCCA 
typically present with obstructive symptoms, such as 
jaundice, due to the anatomical location of eCCA. Most 
patients with iCCA are asymptomatic or have nonspecific 
signs, with about 12-30% of cases being found incidentally 
at an advanced stage of disease.21 Initial workup includes 

Demographics Mean Age (years) Male (%) White(%) 

67.89 ± 12.73 50.66 89.6

Incidence 1995–1999 2000–2004 2005–2009 2010–2014 2015–2019

Age-adjusted incidence rate, per 100,000 individuals 1.10 0.85 1.27 1.84 2.18

Table 1. Demographics and age-adjusted incidence rate of cholangiocarcinoma (ICD-O-3 8160/3) in RI (1995–2019) 

obtaining a right upper quadrant ultrasound and blood test 
for bilirubin levels, serum aminotransferases (ALT), alkaline 
phosphatase (ALP), and gamma-glutamyltransferase (GGT) 
levels. Additional serological tests, including CA 19-9 and 
CEA, can also aid in diagnosing CCA. CA 19-9 and CEA lev-
els require careful interpretation as both can be elevated in 
many benign conditions.22 Alpha-fetoprotein (AFP), specific 
for hepatocellular carcinoma (HCC), can help distinguish 
between iCCA and HCC since both present as solid liver 
tumors and share similar risk factors.23

IMAGING FEATURES

The diagnostic approach in symptomatic patients depends 
on suspicion of CCA, patient history of PSC, and suspected 
CCA type. Patients with obstructive symptoms or right 
upper quadrant pain usually undergo transabdominal ultra-
sound since it can quickly confirm dilatation and obstruc-
tion and help rule out benign causes such as gallstones.24 If 
suspicion for CCA remains high, additional imaging with 
cross-sectional imaging can be considered. Cross-sectional 
imaging is crucial for diagnosing CCA, as it assists in char-
acterizing tumors, detecting metastases, and assessing vas-
culature involvement. These aspects are integral for staging 
and treating CCA effectively. It is also crucial to consider 
other diseases, specifically HCC and metastases to the liver.

Transabdominal Ultrasound
Transabdominal ultrasound (TAUS) has a high sensitiv-
ity for identifying and localizing the site of obstruction. A 
study with 429 patients examining the diagnostic accuracy 
of TAUS found it to have 89% and 94% sensitivity for iden-
tifying and localizing the site of obstruction, respectively.25 
Imaging findings can vary depending on the type of CCA. 
iCCA tends to present as a large mass with ill-defined and 
irregular borders, with varying echogenicity (Figure 1). 
Depending on the tumor’s location, eCCA may only cause 
intrahepatic dilation or dilation of both intrahepatic and 
extrahepatic ducts. Dilation of the biliary duct greater than 
6 mm, in the absence of gallstones, is considered to be due 
to obstructive lesions in an average-risk patient.25 Patients 
with PSC may not show bile duct dilatation on TAUS, but 
worsening of duct dilation and the presence of dominant 
stricture makes CCA highly likely.26 The differential for a 
hepatic mass includes HCC and liver metastases. On ultra-
sound, the presence of solid nodule(s) exhibiting diverse 
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echogenicity and homogeneity, along with irregular borders, 
is indicative of HCC. HCC on contrast-enhanced ultrasound 
(CEUS) can present with enhancement in the arterial phase 
due to neovascularity and it’s followed by a washout phase 
during the portal venous phase.27 Liver metastases have a 
diverse presentation and ultrasound is rarely used given its 
limitations.28

Computed Tomography
If suspicion for CCA is high, computed tomography (CT) 
can be considered for initial imaging. It can accurately iden-
tify intrahepatic masses and locate obstructions. In its por-
tal venous phase, it can differentiate between benign and 
malignant causes of intrahepatic strictures.12,29 iCCAs can 
present as large non-capsulated hypodense masses with 
peripheral duct dilation and peripheral enhancement (arte-
rial and venous phases) with late centripetal spread. These 
hypodense lesions can either be poorly or well-differentiated 
and can display liver capsular retraction depending on its 
stromal component (Figure 2).12,30 The rare mixed hepatocel-
lular-cholangiocellular carcinoma (HCC-CCA), a subtype 
of iCCA, may show imaging patterns distinct from that of 
HCC and CCA and often requires biopsy for confirmation.31 

Contrast is necessary for working up CCA, as its different 
phases can reveal additional information necessary for diag-
nosis, staging and treatment planning. The arterial phase 

Figure 1. Transverse ultrasound images of the right hepatic lobe demon-

strate a solid irregular hypoechoic mass (white arrow), measuring 3.71 x 

3.42 x 3.23 cm. 

Figure 2. Axial CT image demonstrates numerous hypodense masses in 

the liver, with a dominant mass with indistinct margins centered in hepatic 

segment 4. Capsular retraction can also be seen adjacent to the mass 

(white arrow)

can reveal important vascular anatomy of the liver and  
surrounding structures, which is crucial for surgical plan-
ning. In the portal venous phase, iCCA shows weak 
peripheral contrast enhancement with low intratumoral 
attenuation. The size of the tumor and the presence of sat-
ellite nodules can be deduced. In late-phase scan, usually 10 
minutes after contrast injection, a peripheral washout with 
a centripetal spread can be seen. Sometimes, this delayed 
enhancement may not appear. Taken together, the late-
phase scan can give a sneak peek into the makeup of the 
tumor. Tumors with high fibrosis display late centripetal 
contrast due to contrast trapping, and tumors with necrosis 
and/or mucin fail to enhance.32

With eCCAs, lesions can be localized based on where duc-
tal dilation is observed. pCCA lesions arise near the perihi-
lar region, and imaging features depend on the degree of bile 
duct involvement. Bilateral intrahepatic duct dilatation or 
non-union of the left and right hepatic duct, without gall-
bladder distension, is suggestive of pCCA. Tumors arising 
from either left or right hepatic duct can be large, with intra-
hepatic duct dilation proximal to the tumor and with liver 
parenchyma infiltration. Dilation of both intrahepatic and 
extrahepatic ducts with gallbladder distension indicates a 
centrally located lesion suggestive of dCCA.1,33 When com-
pared with its main differential consideration, HCC on CT 
presents as a hypodense or isodense lesion with non-rim 
arterial phase hyperenhancement followed by rapid wash-
out in the portal venous phase.34 The other more common 
differential consideration, liver metastases, tend to be hypo-
vasular and present as a hypodense lesion during the portal 
venous phase, where the liver parenchyma enhances.28 
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Magnetic Resonance Imaging
Due to its superior soft tissue contrast and ability to pro-
vide detailed anatomical information about the biliary tract, 
magnetic resonance imaging (MRI), in conjunction with 
magnetic resonance cholangiopancreatography (MRCP), is 
currently the modality of choice for diagnosing and stag-
ing CCA.35 MRI is crucial for preoperative planning as it 
can accurately evaluate the extent of the tumor, vascular 
involvement, and resectability, thus having a significant 
impact on surgical outcomes.36 In patients with PSC, MRI/
MRCP is utilized for surveillance since the lifetime inci-
dence of CCA is higher than non-PSC patients. In recent 
years, MRCP has become the imaging of choice over tradi-
tional invasive procedures, like endoscopic retrograde chol-
angiopancreatography (ERCP), for examining the biliary 
tract. MRCP is purely diagnostic compared to ERCP, which 
can also be used for therapeutic purposes; however, this is a 
small trade-off as MRCP has been found to be more effective 
at identifying obstructive lesions and analyzing the extent of 
the lesion compared to ERCP.37

One study comparing MRI/MRCP to CT with direct chol-
angiography on the ability to evaluate tumor extent and 
resectability of bile duct cancer found that MRI/MRCP has a 
similar diagnostic capability to that of CT, with a diagnostic 
rate of 90.7% and 87% for lesions involving the secondary 
biliary confluences and intrapancreatic common bile duct, 
respectively. CT showed a similar diagnostic rate at 85.1% 
and 87%, and the difference in the performance between 
the two was not statistically significant (p>0.05).38 On MRI, 
mass-forming iCCAs can present as hypointense lesions 
on T1-weighted imaging or heterogeneously hyperintense 
with central hypointensity on T2-weighted imaging. Sim-
ilar to CT, MRI can show initial peripheral enhancement 
with gradual centripetal spread after contrast injection. 
Delayed central enhancement, combined with peripheral 
washout, can give the lesions a targetoid appearance (Figure 
3).39 Periductal growth presents with wall thickening at the 
level of the lesion with peripheral ductal dilation and late-
phase contrast enhancement. On contrast-enhanced MRI, 
mixed HCC-CCA can display irregular shape with sharp rim 
enhancement in the early dynamic phases without targetoid 
appearance. This targetoid appearance favors CCA and can 
help to differentiate it from HCC.40 Specifically, HCC on MRI 
presents as a hypointense mass on T1-weighted sequences 
and a hyperintense mass on T2-weighted sequences, with 
marked arterial hyperenhancement on the arterial phase 
followed by portal venous phase washout.34 Alternatively, 
metastatic lesions presentation can vary based on the pri-
mary cancer, but usually present as hypointense lesions 
on T1-weighted sequences and hyperintense lesions on 
T2-weighted sequences, with enhancement. Metastatic 
lesions do not retain contrast during the hepatobiliary phase 
when hepatocyte-specific MRI contrast agents such as eovist 
are used.28   

TREATMENT AND OUTCOMES
Surgical resection with curative intent is the mainstay treat-
ment for CCA. However, only 25% of patients have resect-
able CCA.41 The National Comprehensive Cancer Network 
(NCCN) recommends six months adjuvant therapy with 
capecitabine in patients who underwent surgical resection 
with negative margins and negative regional nodes.42 The 
phase III trial of the BILCAP study demonstrated a signif-
icant improvement in overall survival for patients who 
received eight cycles of capecitabine compared to the con-
trol group.43 The NCCN recommends either durvalumab or 
pembrolizumab in combination with gemcitabine and cis-
platin for patients with unresectable or metastatic disease, 
as indicated by findings from the phase III TOPAZ-1 and 
phase III randomized KEYNOTE-966 trials.42,44,45

Other treatment options, such as liver transplantation or 
locoregional therapies can be considered. Liver transplanta-
tion, previously contraindicated in pCCA, is another option 

Figure 3. [a] Axial T1 post-contrast subtraction non-delayed and [b]

three-minute delayed with the targetoid appearance. MR images demon-

strate avid enhancement of the right hepatic lesion (white arrows). 

CONTRIBUTION

46M A Y  2 0 2 4   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  M A Y  I S S U E  W E B P A G E  |  R I M S 44

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2024-05.asp
https://www.rimedicalsociety.org


for treating CCA. A single-center retrospective study of 216 
patients with early-stage unresectable pCCA who received 
liver transplantation following neoadjuvant chemoradio-
therapy demonstrated a five-year disease-free survival of 
65% and with an intent-to-treat five-year survival of 53%.46 

Some evidence exists for the use of locoregional therapies, 
such as radiofrequency ablation, transarterial chemoem-
bolization, and transarterial radioembolization, but these 
treatment options mainly serve palliative purposes (Figure 
4).47,48 Recommendations for use also vary depending on the  
expert groups.

CONCLUSION 

Cholangiocarcinoma (CCA) is a rare and aggressive liver 
cancer associated with poor outcomes. Over the past cou-
ple of decades, the incidence rate of CCA has been rising 
globally. Specifically, in the United States, this increase in 
incidence has been observed across different races, sexes, 
and ethnicities. Because incidence rate and risk factors vary 
significantly around the world, with rates highest in South-
east Asia, the complex roles of environment, genetics, and 
socioeconomic status in the pathogenesis of CCA are diffi-
cult to elucidate. Regardless, it is challenging to diagnose 
CCA due to its indolent course. Patients in whom CCA is 
suspected should undergo appropriate imaging, namely MRI 
with MRCP or CT, for tumor characterization and staging. 
Although surgery with curative intent is the gold standard 
for treating CCA, the prognosis remains poor due to late 
presentation and high recurrence rate. Adjuvant chemother-
apy is recommended post-resection, and for unresectable 
cases, systemic therapy and other palliative treatment may 

Figure 4. Axial T1 post-contrast subtraction MR image demonstrating 

no enhancement associated with right hepatic lesion (white arrow), one 

month post-ablation. 

be considered. Ultimately, CCA is challenging to detect 
and even more challenging to treat. Given its rising inci-
dence globally, further study of CCA’s risk factors, means 
to achieve earlier diagnosis, and more effective surgical and 
medical treatment options is paramount. 
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Resilience Curriculum Improves Skills of Pediatric Fellows  
in Delivery of Difficult News
TANYA D. MURTHA, MD, MPH, MHS; JANET HAFLER, EdD; EMILY PINTO TAYLOR, MD; JOANA TALA, MD;  

ANDREA ASNES, MD, MSW; STEPHANIE MASSARO, MD; SARAH KANDIL, MD

ABSTRACT 

BACKGROUND: Delivering difficult news to families is 
an essential but challenging skill. Pediatric trainees re-
port limited confidence in this skill and perform poorly 
in simulation. We implemented the American Academy 
of Pediatrics (AAP) Resilience Curriculum and evaluated 
performance and self-efficacy in delivering difficult news.

METHODS:  The AAP Resilience Curriculum, using the 
SPIKES (Set-up, Perception, Invitation, Knowledge, Em-
pathy, and Summary) framework, was taught to pediatric 
fellows. Fellows’ performance during simulations with 
standardized patients before and after curriculum im-
plementation was scored with a SPIKES checklist. Pre- 
and post-test surveys assessed self-efficacy in delivering  
difficult news. 

RESULTS:  Fellows (n=19) significantly improved their 
performance in delivering difficult news, increasing 
the median SPIKES checklist scores from 78% to 90% 
completion (P<0.001). Pediatric fellows (n=35) reported  
improved confidence from 3.4/5 to 3.9 (P=0.01).

CONCLUSIONS:  Pediatric fellows demonstrated signif-
icant improvement in their ability to deliver difficult 
news during a simulated patient encounter and reported 
increased self-efficacy in delivering difficult news. 

KEYWORDS:  medical education, difficult news, 
simulation, standardized patients, pediatric fellows   

INTRODUCTION

Delivering difficult news, or “information likely to seri-
ously affect the patient’s view of their future,” to families 
and their children is a universal experience in pediatrics.1 As 
such, the Accreditation Council for Graduate Medical Edu-
cation expects pediatric trainees to be competent in effective 
and empathic communication with patients and families.2 A 
study by Sastre et al found that the patient acceptability of 
news disclosure was determined by the method of delivery 
– specifically, the quality of the information and emotional 
supportiveness — regardless of the seriousness of the news.3 
Despite the need for competent disclosure of information, 
clinicians report anxiety and dread when discussing serious 

diagnoses and death, with 86% of trainees in one study 
reporting some level of stress.4 Physician apprehension in 
regard to this subject may, in part, be due to a lack of educa-
tion, as pediatric trainees at all levels report minimal prepa-
ration for discussing bad news and life-threatening illness.5-9

To improve physician-patient communication in dis-
closing unfavorable information, several educational inter-
ventions have demonstrated improved self-efficacy or 
performance in simulation in delivering difficult news.9-11 
However, these interventions were largely locally devel-
oped and tested, without broad dissemination.10-13 In 2016, 
an American Academy of Pediatrics (AAP) working group 
published the Resilience Curriculum prior to assessment of 
its impact to address pressing pediatric trainee educational 
needs, including delivery of difficult news.14 The current 
study evaluated the AAP Resilience Curriculum’s impact on 
pediatric subspecialty fellow performance and self-efficacy 
with delivering difficult news. 

METHODS

Research Design
We implemented the AAP Resilience Curriculum, Part B, 
within the Yale Pediatric Fellowships Joint Curriculum as a 
two-part series.15 We used a quantitative research design to 
asses both performance during the delivery of difficult news 
in a simulation by Observed Structured Clinical Examina-
tions (OSCE) with a standardized patient and self-efficacy 
before and after the course. The study was deemed exempt 
from oversight by the Yale Institutional Review Board.

All 49 pediatric fellows in 11 pediatric fellowship pro-
grams within the Yale School of Medicine were eligible to 
participate, except for one fellow who led the study. Partic-
ipation in OSCEs was not a prerequisite for participation in 
the educational activities. The study took place at Yale New 
Haven Children’s Hospital, a 212-bed academic institution.

Curriculum Description
The AAP Resilience Curriculum (Part B) employs the 
SPIKES (Setup/Staging, Perception, Invitation, Knowledge, 
Empathy/Emotion, and Strategy/Summary) framework, ini-
tially developed in adult oncology by Baile and Buckman.1,15 
SPIKES provides a series of recommended steps to perform 
when disclosing difficult news to patients and families. 
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Pediatric fellows participated in the curriculum as part of 
their weekly one-hour multispecialty fellows’ conference, 
taught by one of the investigators, TM. The first session 
introduced the SPIKES model through an interactive didac-
tic and a role modeling demonstration, in which attending 
physicians acted out both an effective and a poor example 
of news delivery, notifying a parent of the unexpected death 
of their child. One month later, fellows participated in a  
second session of role plays and reflection. 

Simulation Protocol 
Prior to the implementation of the curriculum, we con-
ducted pre-test OSCEs. We adapted two Resilience Curricu-
lum role play scenarios into simulation cases. In each case, 
a child had died suddenly and unexpectedly from an acci-
dental cause and the physician must inform a parent (SIDS 
Case) or a grandparent (Choking Case) that the child has 
died. Two standardized patients were hired and trained by 
TM and the Yale School of Medicine Teaching and Learning 
Center. During each session, the cases were alternated to 
ensure equal occurrence of each, and fellows were scheduled 
according to their availability. The post OSCE occurred two-
three weeks after educational sessions were completed, three 
months after the pre-assessment. Post-test performance was 
assessed with the other case, not previously encountered 
by the participant. The simulations were videotaped for 
later evaluation. After completion of the post OSCE, the 
course instructor conducted a short individual debrief with  
each participant.

Data Collection and Assessment
Two different raters used two different measures to assess 
performance. An in-person research assistant rated fellows 
in real time, while sitting in the room during the OSCEs. 
Additionally, a trained fourth-year medicine-pediatrics resi-
dent reviewed the videos and scored performance post-hoc, 
blinded to whether data were from the pre- or post-test.  They 
scored performance using a SPIKES checklist previously 
published by Tobler et al, which includes 17 items anchored 
on the SPIKES framework.11 The items were scored as fol-
lows: 0 – not done or inadequate, 1 – adequate, and 2 – good. 
They also evaluated overall communication skill, using the 
Mini-Master Interview Rating Scale (MMIRS), shortened to 
nine questions from the full-length 27-question MIRS.16 Drs. 
Talwalkar and Ellman and colleagues at the Yale School of 
Medicine previously developed the shortened version of the 
MIRS to test senior medical students in advanced commu-
nication OSCEs. The MMIRS was scored on a 5-point Likert 
scale, anchored on specific descriptions of behavior for  
each item. 

Fellows rated their baseline self-efficacy with a survey 
immediately before the initial seminar. They completed post 
self-efficacy surveys immediately after the role play session. 
Demographic information collected included post-graduate 

year (PGY) of training, gender, age, previous training in 
delivering difficult news, and location of that training. A 
13-question survey assessed self-efficacy, also previously 
published by Tobler et al.11 We expanded the survey stem 
to ask participants to rate the domains of knowledge, con-
fidence, and comfort separately for each item. The items 
themselves were unchanged. Fellows scored themselves on 
a Likert scale of 1 to 5, with 1 – strongly disagree to 5 – 
strongly agree, for each item in each domain. 

Analysis
The SPIKES checklist percentages and MMIRS average 
score for the pre- and post-OSCEs were analyzed by the 
Wilcoxon signed rank test. Factors that could impact the 
outcome, including age, gender, PGY, prior training, and 
OSCE case 1 versus case 2, were analyzed using the Pear-
son correlation coefficient. The agreement between raters 
was evaluated using intraclass correlation coefficient. The 
relationship between performance and self-efficacy was ana-
lyzed using the Pearson correlation coefficient. For all anal-
yses, the level of significance was set for 0.05. Analysis was  
conducted using SPPS version 24.0.

RESULTS
Performance in Simulation
Of 48 eligible subjects, 24 volunteered for the simulations, 
forming the simulation cohort. Given scheduling con-
straints, 21 completed the pre OSCE and 22 completed the 
post OSCE, with 19 finishing both pre- and post-OSCEs. 
Of the 19 paired assessments, the pre-test median comple-
tion of the SPIKES checklist significantly rose from 78% to 
90% (Inter-quartile range [IQR] pre: 75–81%, post: 85–92%; 
p-value [P]<0.001; Figure 1A). The MMIRS pre-test group 
median of individual average scores significantly increased 
from 4.2 to 4.6 (IQR pre: 4.0–4.3, post: 4.4–4.7; p<0.001;  
Figure 1B). Gender, PGY, prior training, and OSCE case did 
not significantly correlate with the outcome. The inter-rater 
agreement was moderate for both metrics, with intra-class 
correlation (ICC) for absolute agreement and consistency for 
SPIKES of 0.69, and 0.72, respectively.17 The MMIRS ICCs 
were 0.67, and 0.72, respectively. In the debriefing following 
the post-test OSCE, fellows universally expressed apprecia-
tion for the opportunity to practice delivering difficult news 
with standardized patients, instead of with real patients. 

Self-Efficacy
Knowledge, confidence, and comfort in delivering difficult 
news increased significantly for the 35 fellows who com-
pleted the self-efficacy survey during participation in the 
didactics. Knowledge increased significantly from a mean 
of 3.5/5 to 4.2 (Confidence interval [CI] pre: 3.4–3.7, post: 
4–4.4; P<0.001), confidence rose from 3.4 to 3.9 (CI pre: 3.2–
3.6, post: 3.7–4.0; P=0.01), and comfort improved from 3.3 
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to 3.7 (CI pre: 3.2–3.5, post: 3.5–3.9; P<0.01). When plotting 
the change in specific individuals, it was noted that a few 
demonstrated a decrease in self-efficacy from pre- to post-
test (Figure 2). Additionally, when analyzing different types 
of communication skills within delivering difficult news, 
it was noted that trainees report more comfort with items 
related to displaying empathy than with those pertaining to 
managing emotions.

Performance and Self-Efficacy
Twenty (20) of the 24 fellows from the simulation cohort 
had a self-efficacy survey to pair with their simulation per-
formance data from either pre-didactic, post-didactic, or 
both. Their self-efficacy data were compared to their perfor-
mance in the simulations and it was found that the SPIKES 
checklist score significantly correlated with the total self- 
efficacy score (R = 0.396, P=0.011) on both pre- and post-data 
sets, although it is a weak to moderate positive relationship. 
The MMIRS score correlation with self-efficacy approached, 
but did not cross, the threshold for significance (R = 0.312, 
P=0.050). 

DISCUSSION

The significant improvement in performance and reported 
self-efficacy of pediatric fellows demonstrates the prom-
ise of effectiveness of the AAP Resilience Curriculum at 
advancing the preparation of pediatric fellows for delivering 
difficult news to patients and families. To our knowledge, 
the current study is the first to validate the AAP Resilience 
Curriculum. This nationally available curriculum provides 
open access to a toolkit that can be adapted to meet local 
communication training needs.15 

Unexpectedly, prior training did not have a significant 
impact on performance, a minority of individuals reported 
decreased self-efficacy following training, and performance 
and self-efficacy were correlated. The finding that prior 
training did not significantly impact the baseline perfor-
mance of fellows indicates either a decay in the effect 
of such prior training – given that most reported training 
occurred in medical school – or lack of effectiveness of the 
training received. Admittedly, this study was underpowered 
to detect the impact of prior training on performance.

The decrease in self-efficacy from pre- to post-test may be 
due to the Dunning-Kruger phenomena of poor insight in 
the unskilled, whereby “paradoxically, improving the skills 
of participants, and thus increasing their metacognitive 
competence, helped them recognize the limitations of their 
abilities.”18 These individuals may have been overly confi-
dent in their skills in delivery of difficult news, and, after 
receiving training and reflecting on their own skills, realized 
that they were not as prepared as they had initially thought. 
Additionally, this phenomenon may also explain why prior 

The self-efficacy survey consisted of 13 questions regarding different aspects of 
delivering difficult news. Each item was scored on a Likert scale of 1 to 5, with 1 – 
strongly disagree, to 3 – cannot agree or disagree, to 5 – strongly agree. An average 
score for each domain, of knowledge, confidence, and comfort was calculated for 
the group.

Figure 1B. MMIRS Average Composite Score (n=19)

Figure 1A. Distribution of Fellow Simulation Performance 

SPIKES Checklist Percentage Complete (n=19)

The SPIKES checklist (A) contains 17 items, anchored on behaviors in the SPIKES 
framework. It is scored: 0 – not done, 1 – partially done, and 2 – done well. There 
was a statistically significant difference between pre- and post-testing.

The MMIRS (B) contains 9 items scored on a 5-point Likert scale rating communi-
cation during patient-centered interviewing. The median for the group is displayed 
above. There was a statistically significant difference between pre- and post-testing.

Figure 2. Self-Efficacy of Trainees in Delivering Difficult News (n = 35)
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training did not have a significant impact, as those with more  
training may have better recognition of what they lack.

In counterpoint to those individuals with poor initial 
insight that improves with education, the correlation 
between performance and self-efficacy among the fellows 
is notable. Self-efficacy is generally considered a less robust 
measure of educational effectiveness according to Kirkpat-
rick’s Model, and physicians have been shown to be poor 
self-assessors.19,20 However, this correlation indicates some 
merit in using self-efficacy as a measure of curricular assess-
ment for education, potentially specific to communication 
skills. Additionally, given the considerable stress experi-
enced by trainees when delivering difficult news, self-ef-
ficacy may impact communication skill acquisition.4 As 
such, an intervention that results in increased confidence 
and comfort is valuable.

Modifying the curriculum using simulation added value 
to the learners, as they unanimously expressed their appre-
ciation for the opportunity to practice giving difficult news 
to a standardized patient in the lower stakes environment of 
simulation. Further, in regard to trainee needs, it is notable 
that participants report the lowest self-efficacy in manag-
ing emotions when delivering difficult news. This finding 
suggests that implementation of this curriculum should 
explicitly address and expand upon the emotionally chal-
lenging aspects of delivering difficult news while teaching 
the SPIKES model, which is available in other portions of 
the Resilience Curriculum. 

This study was limited by the single center design and 
by the fact that individuals self-selected to participate. This 
potential selection bias may have influenced the results by 
including more engaged and motivated learners. Addition-
ally, participation was impacted by trainee schedules. The 
inherent challenge of full saturation of a curriculum among 
busy trainees may be addressed by including this training 
in orientation, or by using previously protected didactic 
time for the simulation portion of the curriculum. Finally, 
we do not know if these effects in simulation translate into 
improved delivery of difficult news to patients and their fam-
ilies. Further study into how this training affects the actual 
experience of families may be amenable to qualitative study.

CONCLUSION 

Pediatric trainees demonstrated significant improvements 
in observable skill and self-efficacy in delivering difficult 
news after participation in a course based on the AAP Resil-
iency Curriculum. Continuation of this curriculum in the 
annual fellowship curriculum is essential. Additionally, 
implementation of similar didactic and simulation-based 
curricula at the regional level during pediatric critical care 
medicine bootcamps could serve to start addressing a criti-
cal deficit in pediatric subspecialty training.
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BACKGROUND
When the first cases of Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) were detected in Rhode Island 
in late February 2020, little was known about the disease, 
except that it was a coronavirus to which the entire human 
population was immunologically naive, that its basic repro-
duction number was between 1.4 and 2.5,1 and that it had 
the potential of causing severe respiratory symptoms and 
death in sufficient proportions to overwhelm hospital sys-
tems quickly. At that moment, Rhode Island, like many 
other jurisdictions in the United States, had two significant 
vulnerabilities: tight limits on its ability to expand hospi-
tal bed capacity beyond existing demands, and a very lim-
ited stockpile of personal protective equipment for hospital 
personnel.2,3 Given this situation, the state implemented 
strict mitigation interventions in real time to slow disease 
transmission.

Given all the unknowns posed by a novel virus, combined 
with daily reports of mounting disease burden in China4 and 
the urgency inherent in the World Health Organization’s 
official declaration of pandemic (March 11, 2020),5 the only 
sure mitigative tool in public health’s armamentarium to 
minimize disease exposure in the general population was 
a blunt one: reduction in the density of the general popu-
lation by sheltering in place (what became known around 
the world colloquially as “lockdown”6). Accordingly, in a 
mere two weeks (March 9–22, 2020) the Governor of Rhode 
Island shut down most indoor public venues – schools, 
churches, sports events, theatrical events, bars and restau-
rants, densely populated workplaces, etc. – and limited the 
size of social gatherings in all settings to 25 people.7  Other 
tweaks of Rhode Island’s policy package would follow, such 
as an order for “employees at ‘customer-facing’ businesses to 
wear masks,”7 14-day quarantines for travelers entering the 
state, and temporary closures of outdoor public venues such 
as beaches and parks,7 but by March 23, 2020, the density 
and mixing of the general public in Rhode Island was about 
as minimal as possible under the circumstances. Rhode 
Island would remain in this state for seven weeks, at which 
time restrictions on the size of social gatherings were eased 
slightly in what was called “Phase One of Reopening,”7 
beginning May 9, 2020. Phases 2 and 3 would follow on 
June 1 and 30, 2020, respectively, effectively allowing most 
businesses to reopen, subject to rules such as masking.7 In 

September, most Rhode Island schools at all levels would 
reopen for in-person instruction.7

The closures and other restrictive policies of early 2020 
produced undesirable effects, primarily on employment and 
schooling. Thousands of Rhode Island workers were laid off 
in March 2020 as workplaces shut down,8 and Rhode Island 
students at all levels were transitioned from classroom to 
remote learning.7 Most people became more socially isolated 
than they had ever been. It will require years of research to 
understand all the negative consequences of the blunt miti-
gative tools applied (worldwide) in early 2020. However, the 
positive consequences – reductions in potential morbidity 
and mortality – may be explored with epidemic models, and 
this is what we set out to do, using simple epidemic models 
to compare the results of two hypothetical scenarios with 
the observed burden of COVID-19 in Rhode Island during 
the first year of the pandemic.

METHODS

First, a simple S-I-R approach was used to model the first 
epidemic year of the Coronavirus Disease of 2019 (COVID-
19) in Rhode Island, 1/27/2020–2/28/2021, using counts of 
hospital admissions as the primary basis of the models, sup-
plemented by counts of positive tests and deaths when these 
data became available and were deemed reliable. 

The S-I-R model, introduced to epidemiology a century 
ago,9 models epidemics mechanistically, by describing them 
as the outcome of a stylized infection process on homoge-
neous groups of people. In the simplest form of this model, 
a susceptible group (S) may be infected upon contact with 
people in an infectious group (I), who will in turn recover 
or die and move to a “removed” group (R). The advantage 
of this stylized model is that it is easy to conceptualize, it 
is transparent, and it is easily replicable, because it is fully 
described by a set of simple algebraic (difference) equations. 
In its deterministic implementation, which ignores compli-
cated descriptions of uncertainty, one can easily explore the 
impact of parameter changes on results. 

To tailor an S-I-R model to Rhode Island, we used a total 
population size of 1,097,379 people, the 2020 U.S. Census 
count for Rhode Island,10 a disease duration of D = 10 days, 
and a reproduction number at  the beginning of the epidemic 
of R(0) = 2.5. The reproduction number, R(t), where t refers 
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to the “epidemic day” from 0 to N, the end of the epidemic, 
is the average number of new infections that each infectious 
person generates over the duration of their illness. R(0) is 
called the “basic reproduction number,” while R(>0), e.g., 
R(1), R(2), R(3)…, is called the “effective reproduction num-
ber.” The values we used for D and R(0) are within accepted 
ranges for the original strain of SARS-CoV-2.11

R(t) depends on many factors, including characteristics of 
the pathogen, the proportion of the population in the sus-
ceptible group, and how likely it is that an infectious and a 
susceptible person will interact closely enough for the lat-
ter to be infected. Infections are more likely to occur when 
there is a higher “density of interactions.” Therefore, as a 
population becomes denser, R(t) increases; as it becomes less 
dense, R(t) decreases.

Daily new hospital admissions (hospitalizations) were 
modeled by assuming ratios of hospitalizations to our mod-
el’s estimates of daily underlying infections as follows: 
5% from 2/27/2020 through 5/31/2020, during a period of 
nursing home outbreaks, a 45-day transition from 5% to 
3% as nursing home outbreaks were brought under control, 
and 3% thereafter. These Rhode Island-specific ratios were 
estimated by the Rhode Island Pandemic Modeling Team 
(RIPMT) in 2020 and have been working well during the four 
continuous years of COVID-19 monitoring. (JF, TT, and JP 
have been core members of the RIPMT from its inception.)

Deaths were modeled by applying observed ratios of 
deaths to hospitalizations as follows: 50% from 2/27/2020 
through 5/31/2020, a 10-day transition from 50% to 25%, 
and 25% thereafter. 

The model was then conformed to empirical observations 
by scaling the daily effective reproduction number, R(t), by 
a factor representing daily relative population density, d(t), 
permitted to vary between 1 (normal density) and 0 (a theo-
retical impossibility in which all members of the population 
are isolated from one another) (Figure 1). A daily value of 
d(t) was estimated such that daily hospitalizations resulting 
from the S-I-R model conformed to observed daily hospital-
izations within about ± 10%. (The resulting “fit” is plotted 
in Figure 2.)

By plotting d(t), we were able to see and interpret the 
effects of mitigative public health policy as applied to 
reduce population density (to retard disease transmission) or 
removed to permit a return to normal population density. 
d(t) also reveals periods in which population density is nat-
urally reduced (e.g., during summer months) and naturally 
increased (e.g., return to school in late summer and the hol-
iday season at year’s end) (Figure 1).

Then, two hypothetical scenarios were run:
Scenario 1 (S1): laissez-faire policy, in which the initial 

reduction in d(t) is limited to half of the observed reduction, 
i.e., 25% vs. 50%, simulating voluntary reduction in popu-
lation density, e.g., voluntary actions to shelter in place, fol-
lowed by the same  seasonal pattern in d(t) as the empirical 

model, followed by voluntary reductions in the number and 
size of holiday gatherings (Figure 3).

Scenario 2 (S2): absence of policy, in which observed reduc-
tions in d(t) are eliminated except for seasonal (summer and 
fall) variations in d(t), to simulate the full potential of an 
R(0) = 2.5 epidemic, i.e., a theoretical, disastrous extreme 
in which people do not self-quarantine or otherwise adjust 
their behavior during the epidemic (Figure 4).

PUBLIC HEALTH

Figure 1. Estimated Proportionate Population Density, Derived  

(Rhode Island, 2/27/2020–2/28/2021)

Figure 2. Hospital Admissions: Modeled and Observed  

(Rhode Island, 2/27/2020–2/28/2021)

Figure 3. Modeled Proportionate Population Density, Scenario 1  

(Rhode Island, 2/27/2020–2/28/2021)
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RESULTS

When the model is conformed to empirical reality, the 
revealed trend in d(t) has six distinct periods (Figure 1) 
related to pandemic policy and seasonal rhythms in popu-
lation density: (1) lockdown; (2) stasis; (3) mitigative loos-
ening; (4) reduction in the size of gatherings and summer’s 
population decompression; (5) fall’s recompression (return to 
school, work); (6) mitigative tightening in response to surg-
ing cases.7 Figure 2 reveals a good fit between observed and 

modeled hospitalizations when d(t) is derived in this way. 
In S1 (Figure 3), the proposed trend in d(t) has five periods: 

(1) initial recommendations; (2) stasis; (3) summer’s popu-
lation decompression; (4) fall’s population recompression; 
(5) holiday recommendations. In S2 (Figure 4), the proposed 
trend in d(t) has three periods: (1) normal population density; 
(2) summer’s population decompression; (3) fall’s population 
recompression. 

S1 and S2 yield many more hospitalizations (H’s) and 
deaths (D’s) than observed in reality from 1/27/2020 through 
2/28/2021. Voluntary mitigation (hypothetical scenario 
S1 – Figure 5) yields 30,361 (353%) more hospitalizations 
and 16,879 (648%) more deaths than enforced mitigation 
as implemented in Rhode Island. No mitigation (hypothet-
ical scenario S2 – Figure 6) yields 40,367 (648%) more hos-
pitalizations and 21,837 (839%) more deaths than enforced 
mitigation.

DISCUSSION 

Despite being formulated during an intense public-health 
emergency, it is quite clear that improvised policies worked 
“to flatten the curve” in Rhode Island. Two possible “what 
ifs” reveal stark differences between what actually occurred 
in Rhode Island during the first year of COVID-19, what 
might have occurred with a hypothetical laissez-faire policy 
(S1), and the theoretical limits of epidemic morbidity and 
mortality without mitigation (S2).

Simple, transparent, and easily replicable S-I-R models 
suggest that SARS-CoV-2 hospitalizations might have been 
four to five times higher and deaths seven to eight times 
higher under the hypothetical laissez-faire policy we have 
characterized (S1) than observed under lockdown. Further-
more, the S1 hospitalization curve observed in Figure 5 – 
together with what we know of the average length of stay of 
SARS-CoV-2 patients (10+ days well into July)12 – suggests 
that Rhode Island’s hospital system, whose maximum bed 
capacity at the time was 2,740,13 would have been inundated 
with SARS-CoV-2 patients sometime in April, if not before. 
Just such a situation was playing out at the time in Italy,14 
whose COVID-19 epidemic surged well beyond the Rhode 
Island experience before the Italian government imposed a 
lockdown, as well. An even more sobering thought is that 
our S1 estimates of deaths (based on the empirical ratio of 
deaths to hospitalizations observed at the time) are clearly 
underestimates, for had the hospital system become dys-
functional, the death rate from other diseases and conditions 
requiring hospital care most likely would have increased  
as well.15

By flattening the curve of COVID-19 in Rhode Island, 
the state’s enforced mitigative policies also reduced dis-
ease transmission before FDA emergency-use authoriza-
tions (EUAs) for remdesivir (antiviral) in May 2020,16 of 
bamlanivimab (monoclonal antibody) in November,17 and 
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Figure 4. Estimated Proportionate Population Density, Scenario 2  

(Rhode Island, 2/27/2020–2/28/2021)

Figure 5. Hospital Admissions: Observed and Scenarios  

(Rhode Island, 2/27/2020–2/28/2021)

Figure 6. Deaths: Observed and Scenarios  

(Rhode Island, 2/27/2020–2/28/2021)
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of Pfizer-BioNTech COVID-19 vaccine in December.18 
Together, these advancements saved many lives by pre-
venting or reducing the severity of SARS-CoV-2 infection.  
Others (e.g., casirivimab + imdevimab19) would follow in 
short order.

Variations of the S-I-R model were in common use during 
the COVID-19 pandemic. A simple search of publications 
with the terms “S-I-R model” and “COVID 19” yields thou-
sands of references. The model has strengths and weak-
nesses,20-22 but its venerable history, simplicity, transparency, 
and replicability render it useful in conducting hypothetical 
exercises such as the one we have conducted.

Similar exercises have been undertaken to assess the 
effects of policies designed “to flatten the curve” of COVID-
19,23-26 but none to date for Rhode Island. Our results, which 
clearly suggest the effectiveness of the state’s enforced mit-
igative policies, provide a basis for a more detailed analysis 
of the effectiveness of individual policies employed at the 
time. 

CONCLUSIONS

The closure of Rhode Island’s schools and many Rhode 
Island businesses in 2020, despite untoward side effects, 
probably prevented upwards of 30,000 hospitalizations and 
16,000 deaths (compared to a hypothetical laissez-faire pol-
icy), saved its hospital system from dysfunction, and pushed 
the epidemic forward in time, when antivirals, monoclonal 
antibodies, and vaccines became available to prevent disease 
and blunt its severity.

References
1. Statement on the meeting of the International Health Regula-

tions (2005) Emergency Committee regarding the outbreak of 
novel coronavirus 2019 (n-CoV) on 23 January 2020. Geneva, 
Switzerland: World Health Organization, January 2020. https://
www.who.int/news/item/23-01-2020-statement-on-the-meet-
ing-of-the-international-health-regulations-(2005)-emergen-
cy-committee-regarding-the-outbreak-of-novel-coronavirus- 
(2019-ncov)

2. Grimm CA. Hospital experiences responding to the COVID-19 
pandemic: results of a national pulse survey March 23–27, 2020. 
Washington, D.C.: US Department of Health and Human Ser-
vices Office of Inspector General, April 2020. https://justthe-
news.com/sites/default/files/2020-04/HHS2020ReportPandem-
icHospitals.pdf  

3. Personal communication from Alysia Mihalakos, Chief, Center 
for Emergency Preparedness and Response · Rhode Island De-
partment of Health. March 2020.

4. Coronavirus disease 2019 (COVID-19): situation report, 31. 
Data as reported by 20 February 2020. Geneva, Switzerland: 
World Health Organization, February 2020. https://www. 
who.int/docs/default-source/coronaviruse/situation-reports/ 
20200220-sitrep-31-covid-19.pdf 

5. Coronavirus disease (COVID-19) pandemic. “Overview.” Ge-
neva, Switzerland: World Health Organization, 2020. https://
www.who.int/europe/emergencies/situations/covid-19 

6. Callaway E, Ledford H, Viglione G, Watson T, Witze A. COVID 
and 2020: An extraordinary year for science. Nature 2020. Pub-
lished online. https://www.nature.com/immersive/d41586-020-
03437-4/index.html 

7. Journal Staff. Timeline of RI’s COVID milestones. The Provi-
dence Journal, February 2021. https://www.providencejournal.
com/story/news/healthcare/ 2021/02/25/rhode-island-coronavi-
rus-timeline/4564028001/ 

8. Sherman E. COVID-19 unemployment claims top 10,000 in RI 
in less than a week. WPRI.com, March 17, 2020. https://www.
wpri.com/health/coronavirus/covid-19-unemployment-claims-
top-10000-in-ri-in-less-than-a-week/ 

9. Kermack WO, McKendrick AG. A contribution to the mathe-
matical theory of epidemics. Proceedings of the Royal Society 
of London. Series A, Containing papers of a mathematical and 
physical character, 1927;115(772):700-721

10. State Profiles. Rhode Island. Suitland, Maryland U.S. Census 
Bureau, April 2024.  https://data.census.gov/profile/Rhode_ 
Island?g=040XX00US44 

11. Report of the WHO-China Joint Mission on Coronavirus Disease 
2019 (COVID-19) Geneva, Switzerland: World Health Organiza-
tion, February 2020. https://www.who.int/docs/default-source/
coronaviruse/who-china-joint-mission-on-covid-19-final- 
report.pdf 

12. State of Rhode Island. COVID-19 Rhode Island Data Archive. 
Accessed April 15, 2023. https://docs.google.com/spreadsheets/ 
d/1c2QrNMz8pIbYEKzMJL7Uh2dtThOJa2j1sSMwiDo5Gz4/
edit#gid=264100583 

13. Personal communication from Dawn Lewis, Healthcare Emer-
gency Management Director, Hospital Association of Rhode 
Island, August 25, 2020. Current staffed beds: 2436, from Sta-
tistics for Non-Federal, Short-Term, Acute Care Hospitals. Indi-
vidual Hospital Statistics for Rhode Island. American Hospital 
Registry. Accessed April 25, 2024. https://www.ahd.com/states/
hospital_RI.html 

14. Paterlini M. On the front lines of coronavirus: the Italian re-
sponse to covid-19. BMJ 2020;368: m1065 https://www.bmj.
com/content/368/bmj.m1065 

15. Luck AN, Stokes AC, Hempstead K, et al. Associations between 
mortality from COVID-19 and other causes: A state-level anal-
ysis. PloS One, 2023;18(3):e0281683 https://journals.plos.org/
plosone/article?id=10.1371/journal.pone.0281683 

16. FDA Approves First Treatment for COVID-19. FDA News Re-
lease. U.S. Food and Drug Administration. October 22, 2020. 
Accessed March 25, 2024. https://www.fda.gov/news-events/
press-announcements/fda-approves-first-treatment-covid-19 

17. Coronavirus (COVID-19) Update: FDA Authorizes Monoclo-
nal Antibody for Treatment of COVID-19. FDA News Release. 
U.S. Food and Drug Administration. November 9, 2020. Ac-
cessed April 21, 2024. https://www.fda.gov/news-events/press- 
announcements/coronavirus-covid-19-update-fda-authoriz-
es-monoclonal-antibody-treatment-covid-19 

18. FDA Takes Key Action in Fight Against COVID-19 By Issuing 
Emergency Use Authorization for First COVID-19 Vaccine. 
FDA News Release. U.S. Food and Drug Administration. De-
cember 11, 2020. Accessed April 21, 2024. https://www.fda.gov/
news-events/press-announcements/fda-takes-key-action-fight-
against-covid-19-issuing-emergency-use-authorization-first-
covid-19 

19. Coronavirus (COVID-19) Update: FDA Authorizes Monoclo-
nal Antibodies for Treatment of COVID-19. FDA News Re-
lease. U.S. Food and Drug Administration. November 21, 2020. 
Accessed April 21, 2024. https://www.fda.gov/news-events/
press-announcements/coronavirus-covid-19-update-fda-autho-
rizes-monoclonal-antibody-treatment-covid-19 

20. Tolles J, Luong T. Modeling epidemics with compartmental 
models. JAMA, 2020;323(24):2515-2516 https://jamanetwork.
com/journals/jama/fullarticle/2766672 

PUBLIC HEALTH

58M A Y  2 0 2 4   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  M A Y  I S S U E  W E B P A G E  |  R I M S 44

https://www.who.int/news/item/23-01-2020-statement-on-the-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news/item/23-01-2020-statement-on-the-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news/item/23-01-2020-statement-on-the-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news/item/23-01-2020-statement-on-the-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news/item/23-01-2020-statement-on-the-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://justthenews.com/sites/default/files/2020-04/HHS2020ReportPandemicHospitals.pdf
https://justthenews.com/sites/default/files/2020-04/HHS2020ReportPandemicHospitals.pdf
https://justthenews.com/sites/default/files/2020-04/HHS2020ReportPandemicHospitals.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200220-sitrep-31-covid-19.pdf%20
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200220-sitrep-31-covid-19.pdf%20
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200220-sitrep-31-covid-19.pdf%20
https://www.who.int/europe/emergencies/situations/covid-19
https://www.who.int/europe/emergencies/situations/covid-19
https://www.nature.com/immersive/d41586-020-03437-4/index.html
https://www.nature.com/immersive/d41586-020-03437-4/index.html
https://www
https://www.wpri.com/health/coronavirus/covid-19-unemployment-claims-top-10000-in-ri-in-less-than-a-week/
https://www.wpri.com/health/coronavirus/covid-19-unemployment-claims-top-10000-in-ri-in-less-than-a-week/
https://www.wpri.com/health/coronavirus/covid-19-unemployment-claims-top-10000-in-ri-in-less-than-a-week/
https://data.census.gov/profile/Rhode_Island?g=040XX00US44
https://data.census.gov/profile/Rhode_Island?g=040XX00US44
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://www.ahd.com/states/hospital_RI.html
https://www.ahd.com/states/hospital_RI.html
https://www.bmj.com/content/368/bmj.m1065
https://www.bmj.com/content/368/bmj.m1065
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281683
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281683
https://www.fda.gov/news-events/press-announcements/fda-approves-first-treatment-covid-19
https://www.fda.gov/news-events/press-announcements/fda-approves-first-treatment-covid-19
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-monoclonal-antibody-treatment-covid-19
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-monoclonal-antibody-treatment-covid-19
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-monoclonal-antibody-treatment-covid-19
https://www.fda.gov/news-events/press-announcements/fda-takes-key-action-fight-against-covid-19-issuing-emergency-use-authorization-first-covid-19
https://www.fda.gov/news-events/press-announcements/fda-takes-key-action-fight-against-covid-19-issuing-emergency-use-authorization-first-covid-19
https://www.fda.gov/news-events/press-announcements/fda-takes-key-action-fight-against-covid-19-issuing-emergency-use-authorization-first-covid-19
https://www.fda.gov/news-events/press-announcements/fda-takes-key-action-fight-against-covid-19-issuing-emergency-use-authorization-first-covid-19
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-monoclonal-antibody-treatment-covid-19
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-monoclonal-antibody-treatment-covid-19
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-monoclonal-antibody-treatment-covid-19
https://jamanetwork.com/journals/jama/fullarticle/2766672
https://jamanetwork.com/journals/jama/fullarticle/2766672
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2024-05.asp
https://www.rimedicalsociety.org


21. Holmdahl I, Buckee C. Wrong but useful—what covid-19 epide-
miologic models can and cannot tell us. New England Journal 
of Medicine, 2020;383(4):303-305 https://www.nejm.org/doi/
full/10.1056/NEJMp2016822 

22. Atkeson A. Covid’s lessons for future modeling of pandemics. 
NBER Reporter, 2021;(1):10-15 https://www.econstor.eu/bit-
stream/10419/265457/1/2021number1-10-15.pdf 

23. Saez M, Tobias A, Varga D, Barceló MA. Effectiveness of the 
measures to flatten the epidemic curve of COVID-19. The case 
of Spain. Science of the Total Environment, 2020;727:138761 
https : / /www.sciencedirect .com/science/ar t ic le/pi i /
S0048969720322786?casa_token=135MLnrPG2QAAAAA:Q-
jrfwYkbiI1_bJbfq5-hpmphQ9CASAxnER6pwHe9A-I1DsGMV-
jcUL7vT72djwKVUIXbvERN39g 

24. Allcott H, Boxell L, Conway JC, et al. What explains temporal  
and geographic variation in the early US coronavirus pandem-
ic? (No. w27965). Cambridge, Massachusetts: National Bu-
reau of Economic Research, 2020. Accessed April 21, 2024. 
https://www.nber.org/system/files/working_papers/w27965/ 
w27965.pdf 

25. Do TD, Gui MM, Ng KY. Assessing the effects of time-depen-
dent restrictions and control actions to flatten the curve of 
COVID-19 in Kazakhstan. PeerJ, 2021;9:e10806 https://peerj.
com/articles/10806/ 

26. Wieland T. Flatten the curve! modeling SARS-CoV-2/COVID- 
19 growth in Germany at the county level. medRxiv, 2020;05 
https://www.medrxiv.org/content/medrxiv/early/2020/10/ 
20/2020.05.14.20101667.full.pdf 

Authors
John P. Fulton, PhD, Brown School of Public Health.

Thomas A. Trikalinos, MD, PhD, Brown School of Public Health.

Jonah Popp, PhD, Brown School of Public Health.

Stephanie Pollen, MPH, Rhode Island Department of Health.

Dana Barclay, MS, Rhode Island Department of Health.

Mark Freeman, MPA, IBM, Inc.

Maria Messick, BS, formerly of the Rhode Island Governor’s Office.

Correspondence
john_fulton@brown.edu 

PUBLIC HEALTH

59M A Y  2 0 2 4   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  M A Y  I S S U E  W E B P A G E  |  R I M S 44

https://www.nejm.org/doi/full/10.1056/NEJMp2016822
https://www.nejm.org/doi/full/10.1056/NEJMp2016822
https://www.econstor.eu/bitstream/10419/265457/1/2021number1-10-15.pdf
https://www.econstor.eu/bitstream/10419/265457/1/2021number1-10-15.pdf
https://www.sciencedirect.com/science/article/pii/S0048969720322786?casa_token=135MLnrPG2QAAAAA:QjrfwYkbiI1_bJbfq5-hpmphQ9CASAxnER6pwHe9A-I1DsGMVjcUL7vT72djwKVUIXbvERN39g
https://www.sciencedirect.com/science/article/pii/S0048969720322786?casa_token=135MLnrPG2QAAAAA:QjrfwYkbiI1_bJbfq5-hpmphQ9CASAxnER6pwHe9A-I1DsGMVjcUL7vT72djwKVUIXbvERN39g
https://www.sciencedirect.com/science/article/pii/S0048969720322786?casa_token=135MLnrPG2QAAAAA:QjrfwYkbiI1_bJbfq5-hpmphQ9CASAxnER6pwHe9A-I1DsGMVjcUL7vT72djwKVUIXbvERN39g
https://www.sciencedirect.com/science/article/pii/S0048969720322786?casa_token=135MLnrPG2QAAAAA:QjrfwYkbiI1_bJbfq5-hpmphQ9CASAxnER6pwHe9A-I1DsGMVjcUL7vT72djwKVUIXbvERN39g
https://www.nber.org/system/files/working_papers/w27965/w27965.pdf
https://www.nber.org/system/files/working_papers/w27965/w27965.pdf
https://peerj.com/articles/10806/
https://peerj.com/articles/10806/
https://www.medrxiv.org/content/medrxiv/early/2020/10/20/2020.05.14.20101667.full.pdf
https://www.medrxiv.org/content/medrxiv/early/2020/10/20/2020.05.14.20101667.full.pdf
mailto:john_fulton%40brown.edu%20?subject=
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2024-05.asp
https://www.rimedicalsociety.org


(a) Cause of death statistics were derived from the underlying cause of death reported by physicians on death certificates.

(b) Rates per 100,000 estimated population of 1,097,379 for 2020 (www.census.gov)    

(c) Years of Potential Life Lost (YPLL).

NOTE: Totals represent vital events, which occurred in Rhode Island for the reporting periods listed above.  

Monthly provisional totals should be analyzed with caution because the numbers may be small and subject to seasonal variation.

Rhode Island Monthly Vital Statistics Report 
Provisional Occurrence Data from the Division of Vital Records

PUBLIC HEALTHVITAL STATISTICS 
COMPILED BY  
ROSEANN GIORGIANNI,  
DEPUTY STATE REGISTRAR

REPORTING PERIOD

VITAL EVENTS
SEPTEMBER 2023 12 MONTHS ENDING WITH SEPTEMBER 2023

Number Number Rates

Live Births 850 10,867 10.3*

Deaths 885 10,902 10.3*

 Infant Deaths 2 47 4.3#

 Neonatal Deaths 2 29 2.7#

Marriages 1021 6,668 6.3*

Divorces 218 2,567 2.4*

* Rates per 1,000 estimated population

# Rates per 1,000 live births

REPORTING PERIOD

Underlying Cause of Death Category
MARCH 2023 12 MONTHS ENDING WITH MARCH 2023

Number (a) Number (a) Rates (b) YPLL (c)

Diseases of the Heart 192 2,380 216.9 3,105.0

Malignant Neoplasms 194 2,206 201.0 4,674.0

Cerebrovascular Disease 55 512 46.7 614.5

Injuries (Accident/Suicide/Homicide) 84 1,073 97.8 13,872.5

COPD 37 457 41.6 392.5
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COMMENTARY

Medical Infomercials
JOSEPH H. FRIEDMAN, MD

Recently I’ve become aware of the in-

creasing use of academic reports to pro-

mote sales in the form of infomercials 

published as research. This isn’t a new 

development, but seems to have be-

come more common. Their frequency 

is nearing that red line at which “some-

thing must be done.” Drug companies 

must do research and must publish 

their results. Obviously, a drug needs 

to be proven both safe and effective be-

fore it can be approved by the Food and 

Drug Administration (FDA), and its ef-

fects need to be understood by those of 

us who may prescribe it. In the best of 

all worlds, we’d also like to see a new 

intervention compared to old ones, but 

that’s a rare event, since the risk of a 

new, more expensive drug being found 

to not be better than an old generic 

would be a killer event. One can’t put 

Humpty Dumpty back together again. 

Most of us, when we consider drug 

studies, think about the clinical trials 

that led to FDA approval, or the ba-

sic research studies that preceded the 

clinical trials. However, new drugs are 

often the subject of “real-life” reports. 

“Real-life studies” are to be distin-

guished from research protocol studies. 

Although there has been much made 

of “evidence-based medicine,” there 

really aren’t appropriate evidence bas-

es for most medical decisions. Data for 

most studies have stringent inclusion 

and exclusion criteria which “real-life” 

patients often don’t meet. A “real” 

These biased studies are usually 

sponsored in some way by the 

drug companies. In some they 

hire a professional writer, and 

have a group of known “key 

opinion leaders,” or, “KOLs,” 

as they are known in the trade, 

paid to meet at a conference, 

who then later read the manu-

script, contribute a critique, and 

are then considered co-authors.

patient is 83 and the studies showing 

drug efficacy excluded patients over 

80. The “real-life” patient takes an  

anti-platelet drug, which was prohibit-

ed in a study of anticoagulants. And on 

and on. 

There are good reasons for these 

types of studies. I have published ret-

rospective studies of medications used 

in Parkinson’s disease in my own pa-

tients. How effective was the drug? 

How well tolerated was it? I may do 

this because I have found the drug to be 

more or less effective, worse or better 

tolerated than commonly thought, or 

more flexible in its use than approved 

by the FDA, which must adhere strict-

ly to the experimental protocol. If a 

drug was tested only on people under 

age 65, it can be recommended only for 

those people, but an individual doctor, 

or clinic, can report on its findings in 

people of all ages. Some drug compa-

nies will fund such a venture, but most 

of these studies are not subsidized. I do 

these studies because I think the con-

tribution may help guide treatment 

decisions, and, like most academics, I 

like to see my name in print. I do not 

do this for money. But some of these 

studies are funded by drug companies, 

and therein lies the potential for bias. 

Please note the word, potential. Not all 

such studies are biased. 

I recently reviewed a handful of pa-

pers showing that a particular drug, 

still with patent protection, has a bet-

ter safety profile than its competitor 

drug. The methodology was quite rea-

sonable, but, like most methodologies, 

subject to question. One can usually 

quibble as to how to categorize re-

sponses as mild, moderate or severe, 

or what is “clinically meaningful,” or 

what constitutes a positive response, 

or what scale to use to use when 10 dif-

ferent ones to measure the same thing 

are available. These are unavoidable is-

sues for which there will be differenc-

es of opinion. However, a good paper 

will specifically point out the potential 

drawbacks of a study, such as the lim-

ited study population, the number of 

subjects being less than would be ide-

al, the age variation, the concomitant 

disease prevalence, and so on. How-

ever, the papers I thought biased only 

mentioned the possible flaws in reports 
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that showed the drug in a less positive 

light. The supportive studies were not 

criticized. 

These biased studies are usually spon-

sored in some way by the drug companies. 

In some they hire a professional writer, 

and have a group of known “key opinion 

leaders,” or, “KOLs,” as they are known 

in the trade, paid to meet at a conference, 

who then later read the manuscript, con-

tribute a critique, and are then consid-

ered co-authors. These KOL authors lend 

gravitas and presumed legitimacy to the 

report, but all have some financial ties to 

the company, including the meeting they 

were paid to attend as scientific advisors. 

These are all noted in the conflict of in-

terest statement that accompanies each 

article, and all maintain that they partici-

pated in the writing of the manuscript by 

claiming editorial participation, meaning 

that they read the article, although per-

haps not so carefully, and may have con-

tributed meaningful criticisms. 

On the other hand, I recently was asked 

to review another industry-sponsored 

study that concluded that the study 

drug was not superior to the comparator 

generics. I was very happy to see an in-

dustry-sponsored study not endorse its 

drug, although disappointed that the drug 

wasn’t better. The positive aspect was 

that patients could save money by buy-

ing the generic. I don’t know how often 

this occurs. I do not think that companies 

practice a “catch-and-kill” ethos that 

pulp newspapers do, but companies try 

to shy away from explorations that will 

not likely show their product in a light 

that will help them sell a product. They 

favor the much less expensive review of 

large databases or the personal experience 

of a physician who endorses their prod-

uct. I have no idea if they do exploratory 

forays into the data to get a good idea of 

the answer before they ask the question. 

My own motto has been, “never do a drug 

study that you don’t know the result.”

Choosing peer reviewers who can rec-

ognize bias and maintain an absolute pol-

icy of rejecting biased reporting is the best 

approach to curbing this problem. As far 

as I’m aware, no article I’ve recommend-

ed rejection due to bias has been accept-

ed by the journal I’ve reviewed for. The 

authors will have received an anonymous 

critique from this peer reviewer recom-

mending that after they revise their paper 

to submit elsewhere, they have an unbi-

ased reader review their paper as they are 

apparently unable to recognize their own 

bias. I am hopeful that each of the authors 

will have learned a lesson, as an accusa-

tion of bias is as scorching a criticism as 

most researchers ever will get. I am opti-

mistic that such rejections will chasten 

them forever. v

Author

Joseph H. Friedman, MD, Stanley Aronson 

Chair in Neurodegenerative Disorders and 

Professor, Department of Neurology at the 

Alpert Medical School of Brown University;  

Director of Butler Hospital’s Movement 

Disorders Program.
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HERITAGE

RIMJ Covers Capture Mid-Century Medical Landscape 
MARY KORR 

RIMJ MANAGING EDITOR

The covers of the Rhode Island Medical Journal 
(RIMJ) offer a portrait of the state’s medical history 
and innovations, as well as other glimpses of life at the 
time. Perusing the archives,1 you never know what you 
will find, as these covers, captions, and related content 
from 1974 illustrate. 

Weather-wise, looks like some snow decorated 
the region during the holiday season (Figure 1). The 
March 1974 cover showcased up-to-date modalities in  

nuclear medicine (Figure 2).  
And, welcoming springtime,  
the May cover featured the 
latest post office stamp, (18- 
cents!), of the first woman phy-
sician to receive a medical de-
gree in America, Dr. Elizabeth 
Blackwell. The caption stated 
there are many physician phi-
latelists, some of whom spe-
cialize in stamps concerning 
medical subjects (Figure 3).

V.A. Hospital at Davis Park
The cover and editorial in the 
June issue 50 years ago show-
cased the 25th anniversary of 
the Providence V.A. Hospital 
at Davis Point (Figure 4) (See 

sidebar). According to a 
2018 document in the 
National Register of 
Historic Places, “State-
of-the-art facilities with  
buildings for research 
and patient care were the 
hallmarks of the post-
World War II Veterans 
Administration medical 
centers, referred to today 
as the ‘third generation’ 
of veterans’ hospitals.”2

At that time the VA 
had the largest network 
of hospitals in the na-
tion. Figure 5 shows a 
photo of the main build-
ing of the Providence VA 

The V.A. Hospital at Davis Park3 
Our cover this month is devoted to the 

Veterans Administration Hospital of Prov-

idence, Rhode Island, located on a com-

manding hill-top in Davis Park. On June 

6th is celebrated the twenty-fifth anniver-

sary of its opening. 

The caliber of V.A. medicine can be 

measured by the stature of the medical au-

thorities who appeared on the anniversary 

program – all affiliated with V.A. hospitals. 

One of the more prestigious names was 

that of Dr. Rosalyn S. Yalow, who, with 

the late Solomon A. Berson, developed 

radio-immunoassay while working in a  

V.A. hospital. 

In the past quarter century, it has served 

the veterans of Rhode Island well. In the 

absence of a medical school in the local 

area, it has been affiliated with Boston 

University, training residents in both medi-

cine and surgery.

Two new developments were an-

nounced in connection with the anni-

versary celebration. The first is expected 

approval for the building of an extensive, 

new, two-story ambulatory wing to pro-

vide for a rapidly expanding ambulatory 

service. 

The second development is the formal 

affiliation in the Brown University Medi-

cal School to commence with the coming 

academic year. The hospital will receive 

students from the medical school and train 

residents in the various special-

ties in coordination with the 

other teaching hospitals in the 

Brown system. 

We congratulate “The V.A.”  

on the occasion of its obser-

vance of twenty-five years 

of service to the state and its 

vet-erans and look forward to 

a continued complete relatio-

ship and a closer integration 

with the medical community of 

Rhode Island. 

Figure 1. January 1974

Snow makes brief return  

to Rhode Island ski areas.

[COURTESY OF RHODE ISLAND 

DEVELOPMENT COUNCIL]

Figure 2. March 1974

Single probe rectilinear scanner 

illustrated an introduction to 

nuclear medicine and imaging 

modalities in use. 

Figure 3. May 1974

Reproduction of postage stamp 

with image of Dr. Elizabeth 

Blackwell, first woman physi-

cian to receive a medical degree 

in America.

Figure 4. June 1974

The Providence V.A. Hospital 

at Davis Park, which marked 

the 25th anniversary of its 

opening on June 6th. 
Figure 5. Providence V.A. Hospital, 1948.

[NATIONAL REGISTER OF HISTORIC PLACES1]
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in 1948, one of six of 46 hospi-
tals completed by 1950 to serve 
the veterans of World War ll.2 

Emergency Medical Services
The Sept. 1974 issue contained 
an article by Edward J. Lynch, 
an RIMJ editor, with photos 
on the development of formal 
training courses for the emer-
gency medical services (EMS) 
in the state (Figure 6). The first 
educational forum was held at 
The Miriam Hospital in 1970, 
coordinated by DR. ROBERT L. 

CONRAD, a surgeon and chair-
man of the Rhode Island Medical Society’s Emergency Medical 
Services Committee, formerly known as the Disaster Commit-
tee, and physician members, as 
well as “rescue squad workers 
and allied health personnel in 
their areas of expertise.”3

The program quickly spread 
to Newport, Kent, Woonsocket, 
Fogarty and Memorial hospi-
tals, and statewide ambulance 
corps. Topics included: vital 
signs and their significance, 
medical emergencies, neurolog-
ical problems, surgical injuries, 
fractures, the emotionally dis-
turbed and unruly, emergency 
childbirth, infectious and con-
tagious diseases, environmen-
tal emergencies, and car crashes 
(Figure 7).3

The article also described extrication courses. An ice rescue 
was demonstrated in February 1971 at Roger Williams Park, 
which proved extremely successful as “practical training exer-
cises.” In addition, a curriculum was developed for students at 
Rhode Island Junio College, which fur-
ther expanded on the initial EMS state-
wide training offerings.

In looking ahead, the article noted 
“the obvious pressure constantly to 
improve, alter and modify to meet the 
changing circumstances of the times 
and the new and expanding frontiers of 
medical knowledge…even when certifi-
cation has been achieved for all, there 
will still be new challenges to be met.” 

RIMJ Archives Online
For readers interested in a deeper dive 

into Rhode Island’s med-
ical landscape over the 
century, archival editions 
from 1917–2000 can be 
accessed online.1 You ne-
ver know what you will  
discover – be it a vintage 18-cent-stamp or a Leon-
ard da Vinci illustration in an issue on pediatrics, 
as shown on the Oct. 1974 cover (Figure 8).

Figure 6. September 1974

The issue described the start of 

statewide training programs in 

Emergency Medical Services. 

Figure 8: October 1974

“Head of a Child” by  

Leonardo da Vinci, from the 

Uffizi Gallery in Florence, Italy. 

The issue contained a special 

section on pediatrics.

Figure 7. An EMS training exercise in the early 

1970s in Rhode Island on a car accident response. 

[RHODE ISLAND MEDICAL JOURNAL ,  SEPT. 1974]

References
1. https://guides.library.harvard.edu/c.

php?g=947422&p=7661408.

2. https://www.cfm.va.gov/historic/UnitedStates-
ThirdGenerationVeteransHospitals-1946-1958- 
MPSsigned.pdf

3. Rhode Island Medical Journal. June 1974; p. 256.

65M A Y  2 0 2 4   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  M A Y  I S S U E  W E B P A G E  |  R I M S

https://guides.library.harvard.edu/c.php?g=947422&p=7661408
https://guides.library.harvard.edu/c.php?g=947422&p=7661408
https://www.cfm.va.gov/historic/UnitedStatesThirdGenerationVeteransHospitals-1946-1958-MPSsigned.pdf
https://www.cfm.va.gov/historic/UnitedStatesThirdGenerationVeteransHospitals-1946-1958-MPSsigned.pdf
https://www.cfm.va.gov/historic/UnitedStatesThirdGenerationVeteransHospitals-1946-1958-MPSsigned.pdf
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2024-05.asp
https://www.rimedicalsociety.org


RIMJ AROUND THE WORLD

We are read everywhere

MK–update analytics

Wherever you may be, or wherever your travels may take you, check the Journal on your mobile device, and send us a photo: mkorr@rimed.org.

We are read everywhere
In 2024 to date, more than 23,000 unique 

viewers worldwide have read Rhode Island 

Medical Journal articles or researched topics 

from its archives, rimedj.org.

MNAJDRA TEMPLE, MALTA

Marianne Migliori, RIMJ Graphic Designer, 

checks RIMJ within the Mnajdra Archaeological 

Site. Comprised of huge limestone blocks that 

were shaped and relocated to the site, it is one of 

seven megalithic temple sites in Malta, and dates 

from c. 3500 BCE, making it older than Stone-

henge and the Egyptian pyramids. The entire site  

is now protected by a large architectural canopy.

   Mnajdra is located on a rocky cliff overlooking 

the sea, on Malta’s southern coast. About a mile 

away are a series of caverns accessible only by 

small boat, collectively known as the Blue Grotto.

   The republic of Malta is an archipelago in the 

Mediterranean Sea, about 100 miles south of Sicily. It covers a mere 122 square 

miles, with the largest island, Malta, being only 17 miles long and 9 miles wide. 

   Over the centuries, it has been ruled and influenced by the Phoenicians, 

Romans, Tunisians, Normans, Turks, French, and British (from 1800–1979). In 

1530, the Holy Roman Emperor gave Malta to Knights of Saint John, who built 

fortifications and the city of Valletta, and who controlled it until 1798 when 

Napoleon drove them out. 

In 2024 to date, more than 23,000 unique 

viewers worldwide have read Rhode Island 

Medical Journal articles or researched topics 

from its archives, rimedj.org.

MNAJDRA TEMPLE, MALTA

Marianne Migliori, RIMJ Graphic Designer, 

checks RIMJ within the Mnajdra Archaeological 

Site. Comprised of huge limestone blocks that 

were shaped and relocated to the site, it is one of 

seven megalithic temple sites in Malta, and dates 

from c. 3500 BCE, making it older than Stone-

henge and the Egyptian pyramids. The entire site  

is now protected by a large architectural canopy.

   Mnajdra is located on a rocky cliff overlooking 

the sea, on Malta’s southern coast. About a mile 

away are a series of caverns accessible only by 

small boat, collectively known as the Blue Grotto.

   The republic of Malta is an archipelago in the 

Mediterranean Sea, about 100 miles south of Sicily. It covers a mere 122 square 

miles, with the largest island, Malta, being only 17 miles long and 9 miles wide. 

   Over the centuries, it has been ruled and influenced by the Phoenicians, 

Romans, Tunisians, Normans, Turks, French, and British (from 1800–1979). In 

1530, the Holy Roman Emperor gave Malta to Knights of Saint John, who built 

fortifications and the city of Valletta, and who controlled it until 1798 when 

Napoleon drove them out. 
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IN THE NEWS

RI Delegation announces $1.9M 
to boost RI health infrastructure 
and workforce
WASHINGTON, DC – Citing the importance of a 
strong public health infrastructure, including 
physical and digital infrastructure and a skilled 
health care workforce, U.S. Senators JACK REED 
and SHELDON WHITEHOUSE and Congressmen 
SETH MAGAZINER and GABE AMO announced 
$1,901,154 from the U.S. Department of Health and 
Human Services (HHS) to support Rhode Island’s 
public health infrastructure. The Rhode Island De-
partment of Health (RIDOH) may use the federal 
funds to bolster the state’s public health workforce, 
foundational capabilities, technology and data mod-
ernization, and physical health infrastructure.

“We’re pleased to deliver this federal funding to 
improve the health and well-being of Rhode Island-
ers and connect more patients to care, including 
preventative care,” said Reed, Whitehouse, Maga-
ziner, and Amo in a joint statement. “RIDOH and 
their health partners work hard to keep our commu-
nities healthy. This federal funding will help meet 
critical health infrastructure and workforce needs. 
It is a smart investment in ensuring the state has 
the systems, services, and staffing it needs to pro-
tect and promote public health.”

The federal funding is made available through 
HHS’s Centers for Disease Control and Prevention’s 
(CDC) Strengthening U.S. Public Health Infrastruc-
ture, Workforce, and Data Systems grant is a multi-
year, multi-billion-dollar investment that supports 
critical public health infrastructure and workforce 
needs of jurisdictions across the United States: 
https://www.cdc.gov/infrastructure/ v

BCBSRI’s $26M operating loss reflects 
nationwide trend of increasing healthcare costs
PROVIDENCE – Blue Cross & Blue Shield of Rhode Island (BCBSRI) report-
ed an operating loss of $26 million in 2023, reflecting a substantial surge 
in medical and pharmacy claims that resulted in costs growing by $195 
million, or 10.5%, over the prior year.

Through administrative cost reductions and the positive performance 
of the plan’s investment portfolio, BCBSRI delivered a net gain of $602,000 
on a margin of 0.1% of revenue for the calendar year ending Dec. 31. 

“Here in Rhode Island, as well as nationally, healthcare costs are grow-
ing rapidly, driven by steep increases in utilization and expanding usage 
of high-cost pharmaceuticals,” said MARTHA L. WOFFORD, president 
and CEO of BCBSRI. “In the midst of these escalating cost pressures, 
BCBSRI sustained significant operating losses, but managed to break even 
financially. Even more importantly, we delivered the highest quality ser-
vice to our members, grew our membership, and worked toward improv-
ing the affordability, accessibility, quality, and equity of healthcare in 
Rhode Island.”

Year-over-year claims increase by $195 million  
Monthly payments to healthcare providers for the care and treatment of 
members rose $16 million in 2023 to $152 million per month as health-
care costs grew to consume 89.3% of each premium dollar paid. 

Annual claims expenses for hospital-administered drugs, medical and 
surgical services, imaging, and diagnostics grew by $85 million in 2023 
from the previous year. Additionally, pharmaceutical claims grew by $75 
million in 2023, led by a 1,300% increase in the commercial market’s 
use of some GLP-1 drugs prescribed for weight loss and diabetes. Con-
currently, utilization of high-cost specialty medications for autoimmune 
diseases jumped 20% amid an expansion of approved conditions treated 
by these specialty drugs. 

Membership retention and growth
BCBSRI’s medical enrollment grew by 2.3% in 2023 to now cover more 
than 431,000 members – approximately 10,000 more than year-end 2022. 
Additionally, Blue Cross dental experienced a 4.5% increase in enrolled 
members to reach a total of 159,000 covered individuals.

Additional information on BCBSRI’s 2023 financial performance as 
well as the progress achieved advancing our vision of affordable, accessi-
ble, equitable, and high-quality healthcare in Rhode Island will be avail-
able through the 2023 Mission Report available on BCBSRI.com. v
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400,000+ Veterans enrolled in VA healthcare over past 365 days,  
30% increase over last year
WASHINGTON, DC – The Department of Veterans Affairs an-
nounced that it has enrolled 401,006 Veterans in VA healthcare 
over the past 365 days – 30% more than the 307,831 it enrolled 
the previous year. This is the most yearly enrollees in at least 
the past five years at VA, and nearly a 50% increase over pan-
demic-level enrollment in 2020.

The number of new enrollees increased in all 50 states year-
over-year. The states with the most new enrollees over the past 
year include Texas (41,287 Veterans), California (33,468) Flor-
ida (32,712), Virginia (20,537), North Carolina (17,562), Penn-
sylvania (16,167), Georgia (15,747), Ohio (12,717), Washington 
(11,873), Illinois (10,167), Colorado (10,028), Arizona (9,789), 
Tennessee (9,584), and Michigan (9,294). In Rhode Island, 1,092 
Veterans enrolled over the past year, a 38.2% increase.

This historic enrollment has been made possible by the bipar-
tisan PACT Act – signed into law by President Biden as a part of 
his Unity Agenda for the nation – which allowed VA to expand 
VA healthcare and benefits to millions of Veterans. VA is also 
conducting the most aggressive outreach campaign in its histo-
ry, including hosting over 2,600 events since the passage of the 
PACT Act, launching a $16+ million advertising campaign, us-
ing public service announcements, and – for the first time ever 
– sending text messages to Veterans encouraging them to enroll 
in VA healthcare. VA is continuing these aggressive outreach 
efforts throughout 2024, with more than 550 in-person events 
already scheduled for this year.

“We want every eligible Veteran to enroll in VA healthcare 
for one simple reason: Veterans who come to VA are proven to 
have better health outcomes – and pay less – than Veterans who 
don’t,” said VA Secretary DENIS McDONOUGH. “That’s why 
we’ve spent the past year meeting Veterans where they are – 
hosting thousands of events, sending millions of texts, advertis-
ing on every corner, and much more – to get them to come to 
VA. This aggressive outreach campaign has led more Veterans to 
enroll in VA care than during any year in at least a decade, and 
we’re not slowing down now.” 

Under the PACT Act, VA has also upgraded the healthcare pri-
ority groups for 693,962 Veterans over the past year – meaning 
that many of those Veterans are now paying lower copays. Since 
the PACT Act was passed into law, VA has upgraded the priority 
groups of more than 746,500 Veterans.

VA recently expanded healthcare eligibility for millions of 
Veterans nationwide, years earlier than called for by the PACT 
Act. As of March 5, all Veterans who were exposed to toxins and 
other hazards while serving in the military and meet certain 
requirements became eligible to enroll directly in VA health-
care. This means that all Veterans who served in the Vietnam 
War, the Gulf War, Iraq, Afghanistan, the Global War on Terror, 

or any other combat zone after 9/11 will be eligible to enroll 
directly in VA healthcare without first applying for VA benefits. 
Additionally, Veterans who never deployed but were exposed to 
toxins or hazards while training or on active duty in the United 
States will also be eligible to enroll. VA also recently expanded 
healthcare to all World War II Veterans.

VA is able to serve these new enrollees, in part, due to last 
year’s record hiring in VA’s Veterans Health Administration. 
Last year, VA exceeded hiring goals in the Veterans Health Ad-
ministration – growing at the fastest rate in 15 years and bring-
ing in more than 61,000 new hires – to prepare for an increase in 
VA healthcare enrollment among Veterans under the PACT Act. 
In total, VHA now has more employees than ever before in our 
history, and VA’s retention efforts also led to a 20% decrease in 
turnover rate among VHA employees from 2022 to 2023.

For more information about VA care, visit VA’s healthcare 
website. For more information about the impact of the PACT 
Act, visit VA’s PACT Act dashboard. v

www.nhpri.org    1-800-459-6019 (TTY 711)

Help your Patients Keep 
their Medicaid Coverage
Medicaid members will need 
to renew their eligibility with 
the State of Rhode Island to 
keep their health insurance.

You can help now by reminding  
your Medicaid patients to update  
their account information with their 
current address and phone number. 
Medicaid members can update their 
information by:
• Logging into their HealthSource RI  
 account: https://healthyrhode.ri.gov/ 
• Calling HealthSource RI at  
 1-855-840-4774 (TTY 711)

Neighborhood  
members can scan  
the QR code to update 
their address through 
our new e-form or visit  
www.nhpri.org

Thank you from all of us at Neighborhood 
for your commitment and partnership  
in ensuring Rhode Island families keep 
their health care coverage!
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VA Providence unveils Canine Therapy Program to boost Veteran care

Moto and his trainer, Sharon Toner, pose for a 
photo at VA Providence.  [VA PROVIDENCE]

IN THE NEWS

PROVIDENCE – The VA Providence Health-
care has announced the successful launch 
of its Canine Therapy Program, aimed at 
enhancing the wellbeing and rehabilita-
tion of Veterans within its care. A recent 
Meet & Greet session with the therapy 
dogs was a heartwarming success, wit-
nessing an extraordinary engagement be-
tween the Veterans and the canines. The 
event brought smiles, laughter, and an 
overall uplift in spirits, particularly noted 
on the psychiatric unit. According to the 
unit’s social worker, the mood was the 
highest it had been in recent times, illus-
trating the immediate positive impact of 
canine companionship.

Various departments collaborated, in-
cluding Patient Experience, Volunteer 
Services, Nursing, Social Work, and En-
vironmental Management Services, to 
integrate this innovative approach into 
occupational therapy interventions.

The program is partnered with the 
Windwalker Humane Coalition in this 
initiative and connected with “Team 
Toner,” comprising canine handler SHA-
RON TONER and her therapy dog, Moto, 
a standard poodle weighing 85 pounds. 
Moto is a seasoned professional in de-
livering comfort and affection, adept at 
engaging with Veterans who seek his 
companionship and maintaining a re-
spectful distance from those who prefer 
to observe.

“Team Toner” collaborates weekly 
with Haley Gardiner, OTR/L, inpatient 
occupational therapist, on the psychi-
atric unit. This partnership is not only 
aimed at improving Veterans’ social func-
tioning and managing stress and anxiety 
but also at enhancing mood and overall 
mental health. The hope is to expand the 
program to other units, further embed-
ding the therapeutic presence of canines 
within the VA holistic care model for  
Veterans. v

Doctors underutilize next-gen antibiotics to fight resistant infections in U.S. hospitals
BETHESDA, MD – Despite Food and Drug Administration 
(FDA)-approval of seven next-generation antibiotics to fight 
infections caused by resistant “gram-negative” bacteria, clini-
cians frequently continue to treat antibiotic-resistant infections 
with older generic antibiotics considered to be less effective and 
less safe, according to a study by researchers at the National 
Institutes of Health’s (NIH) Clinical Center. 

Researchers examined the factors influencing doctors’ pref-
erence for newer antibiotics over traditional generic agents to 
shed light on the decision-making processes among clinicians 
when treating patients with challenging bloodstream infections 
caused by gram-negative bacteria and significant comorbidities.

The study revealed that at a considerable proportion of hos-
pitals, particularly smaller facilities located in rural areas, staff 
were reluctant to adopt newer antibiotics. Researchers identi-
fied a large cost disparity between older and newer classes of 
antibiotics; the newer drugs can cost approximately six times 
more than the older medications, which could disincentivize 
prescribing.

Researchers also highlight that next-gen agents are prescribed 
more often at hospitals where lab results that show the medi-
cations are effective against a patient’s bacterial infection are 
reported to prescribers. Scientists suggest that earlier and more 
widespread availability of such lab testing might improve use. 

Additionally, authors recom-
mend that future public health 
policies and economic strate-
gies on further development and 
use of similar antibiotics should 
be designed to identify and over-
come additional barriers.

Gram-negative bacteria are 
a class of bacteria resistant to 
multiple drugs and increasing-
ly resistant to most antibiotics. 
According to the Centers for 
Disease Control and Prevention, 
they are able to find new paths of 
resistant and pass along genetic 
material that enables other bac-
teria to become drug resistant.

This study was funded by the FDA and the NIH Intramural 
Research Program, by SAMEER S. KADRI, MD, head of the 
Clinical Epidemiology Section, NIH Clinical Center: Sameer  
S. Kadri, MD, et al. Assessing Clinician Utilization of Next- 
Generation Antibiotics Against Resistant Gram-Negative  
Infections in U.S. Hospitals. Annals of Internal Medicine.  
April 19, 2024. DOI: 10.7326/M23-2309. v

Scanning electron micrograph  

of methicillin-resistant Staphylo- 

coccus aureus bacteria (red, round  

items) killing and escaping from  

a human white blood cell. 

[NIAID]
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Bryant introducing Doctor of  
Clinical Psychology degree
SMITHFIELD – Bryant University is introducing a 
Doctor of Clinical Psychology (PsyD) degree, mark-
ing the University’s first doctoral program. Applica-
tions for the new PsyD program open on September 
5, 2024, for the first cohort beginning in Fall of 2025. 

The new doctoral program is part of Bryant Uni-
versity’s School of Health and Behavioral Sciences’ 
commitment to improving healthcare delivery and 
outcomes, particularly to underserved populations, 
in Rhode Island, New England, and across the  
United States.   

“We are in the midst of a severe behavioral health 
crisis, with access to care being a major issue,” 
says JOSEPH TRUNZO, PhD, Associate Director of Bryant’s 
School of Health and Behavioral Sciences and clinical psychol-
ogist. “The School of Health and Behavioral Sciences at Bryant 
University is proud to launch this program, training clinicians 
of the highest quality to help serve the public and alleviate  
suffering across all populations and settings.” 

“Bryant University’s new Doctor of Clinical Psychology  
degree demonstrates our growing leadership in the healthcare 
space,” says Bryant University President ROSS GITTELL, PhD. 
“Our strong doctoral program will increase access to mental 
healthcare for Rhode Islanders by bringing qualified clinicians 
into the communities where they are most needed.”  

“Bryant University listens and responds to the needs of our 
community with high quality, high impact programs,” says Bry-
ant University Provost RUPENDRA PALIWAL, PhD. “There is 
an urgent need for qualified clinicians in the mental health field 
and this new Psy.D. program is key to bolstering the number of 
clinical psychologists in Rhode Island and across the U.S.”  

More qualified mental health clinicians needed locally 
and nationally 
The COVID pandemic accelerated a growing mental health 
crisis across the U.S. There is a growing shortage of qualified,  
licensed clinical practitioners nationwide and, more specifical-
ly, in Rhode Island.  

The National Alliance of Mental Illness reports 178,000 
adults in RI have a diagnosed mental health condition and 
41.5% of adults reported symptoms of anxiety and/or depres-
sion. Along with this growing need across the state, there is a 
mental healthcare desert in Washington and Newport counties, 
leaving one quarter of a million people without access to care in 
their own communities. Rising costs are also a factor, with one 
third of Rhode Islanders who need mental health care unable to 
access treatment due to cost. 

Preparing for clinical careers 
The new PsyD degree is built upon the impressive undergradu-
ate psychology program growing at Bryant University’s School 
of Health and Behavioral Sciences, which also offers graduate 

programs in Physician Assistant Studies and Healthcare Infor-
matics. PsyD students will learn from acclaimed faculty who 
are leaders in the field and gain valuable experience through a 
wide range of clinical placements.    

Bryant’s PsyD curriculum adheres to the scholar-practitioner 
model of training, which emphasizes clinical practice backed by 
scientific research. PsyD students will receive a well-rounded 
education in psychological science and the practice of clinical 
psychology. Bryant is a leading university in experiential educa-
tion and PsyD students can expect critical hands-on experience 
treating patients in clinical settings through practicum place-
ments and a doctoral internship.  

PsyD students can opt to specialize in one of two concentra-
tions: Child and Adolescent Psychology and Health Psychology. 
Both concentrations have a shortage of qualified specialists to 
provide care to these growing populations. 

What will students gain in this program? 
In addition to the crucial clinical focus, a Doctoral Research 

Project is a core part of Bryant’s PsyD curriculum. This research 
will add to the robust work published and presented by the  
professors in the School of Health and Behavioral Sciences. 

The PsyD will also provide exceptional opportunities for Bry-
ant’s undergraduate psychology majors to engage and interact 
with graduate students doing advanced clinical training and 
research.  

Accreditation 
Bryant University is accredited by the New England Commis-
sion of Higher Education. The Doctoral Program in Clinical 
Psychology is subject to approval from NECHE.  

The American Psychological Association does not allow for 
application for accreditation until the program has matriculated 
its second cohort, and it is a multiyear process. The curriculum 
and the educational experience have been designed and built  
according to APA accreditation standards. As such, APA accred-
itation will be pursued at the earliest possible time.    

For more information on Bryant’s new Doctor of Clinical  
Psychology program, visit Bryant.edu/Psyd  v

IN THE NEWS
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University Orthopedics partners with Revity Energy
EAST PROVIDENCE – University Orthopedics, the region’s largest orthopedic 
practice, announced today that it is helping to increase the production of 
clean, sustainable solar energy in Rhode Island through commercial collabo-
ration with Rhode Island-based solar developer Revity Energy.

Revity develops, builds, owns, and operates solar energy generation facil-
ities that feed clean electricity directly to the local utility grid. As part of 
a virtual net metering program, University Orthopedics’ subscription to a 
shared solar array will help finance the solar energy system. In return for the 
practice’s share of the electricity produced and sent to the grid, Revity will 
give UOI monthly bill credits.

These reduced energy costs at its Kettle Point location will enable UOI to 
reallocate funds toward enhancing patient care. 

“In addition to providing world-class care, University Orthopedics has al-
ways been committed to being a good neighbor and responsible corporate cit-
izen,” said University Orthopedics CEO WEBER SHILL. “By partnering with 
Revity Energy, not only are we reducing our own energy costs, we’re also 
reducing our carbon footprint, thus improving community health through 
lower emissions.” v

OHIC Public Forum: Rhode Island’s National Leader- 
ship in Health Care Affordability, Quality & Equity
WARWICK – On Monday, May 13  from 9 a.m. to noon, health care leaders in 
New England will hold a forum on the latest state and regional health care 
spending trends and how Rhode Island’s efforts to increase affordability com-
pare. Hosted by the Office of the Health Insurance Commissioner (OHIC) and 
the RI Cost Trends Steering Committee, the forum will feature:

A first look at 2022 statewide performance against Rhode Island’s cost 
growth target:
• New data on health care spending trends
• Public reporting on quality measures at the accountable care organization 

(ACO) level
• New baseline data on public health and health equity measures

Panel speakers include:
• DEIDRE GIFFORD, MD, MPH, Executive Director of Connecticut’s  

Office of Health Strategy
• CORY KING, Health Insurance Commissioner, State of Rhode Island
• DAVID SELTZ, Executive Director of the Massachusetts Health Policy 

Commission

The forum will be held at the Crowne Plaza Ballroom, 801 Greenwich Ave.,
in Warwick. v

Southcoast Health Heart  
and Vascular performs first  
in New England novel atrial  
fibrillation treatment
FALL RIVER – Southcoast Health announced the 
Heart and Vascular program at Charlton Me-
morial Hospital is the first practice in New 
England to perform an innovative procedure 
treating atrial fibrillation (AFib) with the Pulse 
Select Pulsed Field Ablation (PFA)™ system.

“This accomplishment is a credit to South-
coast Health, our providers and our patients,” 
said NITESH SOOD, MD, Director of the 
Atrial Fibrillation Wellness Program at South-
coast Health Heart and Vascular. “Going from 
participating in the study for this device three 
years ago, to performing the first case in New 
England is a big achievement. This technology 
offers us the ability to ablate cardiac tissue in 
areas where, in the past, we were limited with 
regard to the amount of energy we could deliv-
er. This may help us in treating certain cases.”

Led by Dr. Sood, Southcoast Health was 
the first in New England, 12th in the United 
States and 16th in the world to complete this 
procedure.

This new technique features breakthrough 
ablation technology, pulsed field ablation (PFA) 
that directs pulsed electric fields to efficiently 
isolate the pulmonary veins for the treatment 
of atrial fibrillation.

“It is our goal to be at the forefront of technol-
ogy and increase the repertoire of what we can 
offer our patients,” said RAMIN DAVOUDI,  

MD, Medical Director of Electrophysiology at 
Southcoast Health Heart and Vascular. “Our 
expert team at Charlton Memorial is dedicat-
ed to staying up to date with new techniques 
and technology to ensure we offer our patients 
a full spectrum of care.”

“We’re really proud that we were the first 
in New England to offer this new technology, 
and this procedure exemplifies that we are a 
regional leader in all of cardiovascular care,” 
said PETER COHN, MD, Physician-in-Chief of 
Southcoast Health Heart and Vascular. “We are 
committed to being on the forefront of cardio-
vascular services, bringing advanced treatment 
options you would normally only find in large 
cities to the people in our community.” v
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Boston-Worcester-Providence, MA-RI-NH-CT metro area named 48th in nation  
for ozone pollution
PROVIDENCE – The Boston-Worcester- 
Providence, MA-RI-NH-CT metro area 
was named 48th most polluted in the na-
tion for ozone pollution but third worst 
in the Northeast region, according to the 
American Lung Association’s 2024 “State 
of the Air” report, which was released 
recently. 

The Lung Association’s 25th annual 
“State of the Air” report grades exposure 
to unhealthy levels of ground-level ozone 
air pollution, annual particle pollution 
and short-term spikes in particle pollu-
tion over a three-year period. This year’s 
report includes air quality data from 
2020–2022 and is updated to reflect the 
new annual particle pollution standard 
that the U.S. Environmental Protection 
Agency (EPA) finalized in February.

“In the 25 years that the American Lung 
Association has been doing our ‘State of 
the Air’ report, we have seen incredible 
improvement in the nation’s air quality. 
Unfortunately, more than 131 million 
people still live in places with unhealthy 
levels of air pollution, and the Providence 
metro area still has work to do,” said 
Daniel Fitzgerald, Director of Advocacy 
for the American Lung Association. “Cli-
mate change is making air pollution more 
likely to form and more difficult to clean 
up, so there are actions we can and must 
take to improve air quality, including pol-
icy and practice changes to meet green-
house gas emission standards set in the 

2021 Act on Climate, such as implement-
ing Advanced Clean Cars II and Advanced 
Clean Trucks rules and calling on EPA to 
set long-overdue stronger national limits 
on ozone pollution.”

Ground-level Ozone Pollution in  
the Boston-Worcester-Providence, 
MA-RI-NH-CT metro area 
The “State of the Air” report looked at 
levels of ozone “smog,” the air pollutant 
affecting the largest number of people in 
the United States. The Boston-Worcester- 
Providence, MA-RI-NH-CT metro area 
ranked 48th worst in the nation for ozone 
pollution. The ranking was based on the 
area’s worst county’s average number of 
unhealthy days – 3 days per year, a D 
grade, in Washington County, Rhode Is-
land. This was worse than the area’s rank-
ing in last year’s report of 52nd worst, 
with 2.2 days per year, a D grade.  

Particle Pollution in the Boston- 
Worcester-Providence, MA-RI-NH-CT 
metro area 
The report also tracked short-term spikes 
in particle pollution, which can be ex-
tremely dangerous and even deadly. The 
Boston-Worcester-Providence, MA-RI-
NH-CT metro area ranked 101st worst in 
the nation for short-term particle pollu-
tion. The ranking was based on the area’s 
worst county’s average number of un-
healthy days – 0.8 days per year, a B grade, 

in Middlesex County, Massachusetts. 
This was better than the area’s ranking in 
last year’s report of 95th worst, with 0.8 
days per year, a B grade.  

For the year-round average level of par-
ticle pollution, the area’s worst county, 
Worcester County, Massachusetts, re-
ceived a passing grade for pollution lev-
els below the federal standard that was 
recently updated by the United States 
Environmental Protection Agency. The 
Boston-Worcester-Providence, MA-RI-NH- 
CT metro area ranked 90th worst in the 
nation. This was worse than the area’s 
ranking in last year’s report of 96th worst 
in the nation. 

Findings across Rhode Island 

• Washington County earned a D grade 
for ozone, while Providence and 
Kent both earned C grades for ozone 
pollution. 

• For short-term particle pollutions, 
Washington County earned an A 
grade, with both Providence and  
Kent earning B grades

• All three measured counties in  
Rhode Island received passing grades 
for pollution levels below the federal 
standard that was recently updated 
by the United States Environmental 
Protection Agency.

See the full report results and sign the 
petition at Lung.org/SOTA. v

IN THE NEWS
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Senators tour Meals on Wheels, introduce legislation to pilot 
‘Food as Medicine’ interventions

IN THE NEWS

From left, Sens. Victoria Gu, Bridget G. Valverde, Sandra Cano, Alana M. DiMario 

and Jacob Bissaillon and Executive Director of MOWRI Meghan Grady.

STATE HOUSE – Sens. VICTORIA GU, BRIDGET G. VALVERDE, 
SANDRA CANO, ALANA M. DIMARI , and JACOB BISSAIL-

LON toured the headquarters of Meals on Wheels Rhode Island 
recently to see its work providing essential food support pro-
grams to homebound seniors, expecting and postpartum moth-
ers, and other people facing food insecurity. They also discussed 
how its work relates to legislation to create a Medic-
aid pilot program to allow medical professionals to 
prescribe medically tailored meals and “produce by 
prescription.”

“Tackling the root causes of health conditions, 
whether from poor diet or food insecurity, is an in-
vestment that makes sense,” said Senator Gu (D-Dist. 
38, Westerly, Charlestown, South Kingstown). “Med-
icaid accounts for about one-third of our state budget. 
We need to find effective, evidence-based preventa-
tive health measures to save on the costs of medical 
care down the road.”

Said Senator Valverde (D-Dist. 35, North Kings-
town, East Greenwich, South Kingstown), “Meals on 
Wheels is already doing great work to address some 
of the social and nutritional needs of older Rhode Is-
landers right where they live. I am excited to sup-
port passage of this legislation that will allow Meal 
on Wheels and other agencies to explore expanding 
the critical work they do into providing evidence-based clinical 
nutritional solutions to those who might not otherwise be able 
to afford them.”

The legislation (2024-S 2592) sponsored by Senator Gu and 
cosponsored by Senator Valverde would direct the Executive 
Office of Health and Human Services to establish a one-year 
pilot program to provide coverage for evidence-based nutritional 
assistance for people with clinical needs. This coverage could 
take the form of produce prescriptions, vouchers or medical-
ly-tailored meals, prescribed by medical professionals for per-
sons with diet-related diseases or food insecurity. It could also 
include clinical nutrition education.

There is a growing evidence base across the country showing 
that these “food as medicine” programs improve health out-
comes and reduce healthcare costs.

The EOHHS would fund the program first with federal dol-
lars through a Medicaid 1115 demonstration waiver, using state 
funds only if federal funds are unavailable.

“Meals on Wheels of Rhode Island supports Senate Bill 2592 
that would authorize the Executive Office of Health and Hu-
man Services to establish a program providing coverage for 
nutritional assistance,” said Meghan Grady, executive director 
of MOWRI. “The bill shows that Senate leaders recognize the 
contribution that access to healthy food makes to the allevia-
tion and mitigation of hunger, diet-related diseases and health 
equity.”

Meals on Wheels Rhode Island is the state’s primary provider 
of home-delivered meals, delivering 381,049 meals to at-risk in-
dividuals in 2023, of which 7,897 were medically tailored meals 
and 14,215 were culturally responsive meals. v
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RI Representatives join Pediatric and Adult Hydrocephalus Caucus 

Seth Magaziner

Clark Chen, MD, named Director of the Brain Tumor Program

Gabe Amo

WASHINGTON, DC – The Hydroceph-
alus Association announced that 
Congressman GABE AMO (RI-01) 
and Congressman SETH MAG-

AZINER (RI-02) have joined the 
Congressional Pediatric and Adult 
Hydrocephalus Caucus.

Congressmen Amo and Maga-
ziner will play an integral role in 
advocating for increased awareness, 
funding, and support for pediatric 
and adult hydrocephalus patients. 
Their commitment not only amplifies the voice of their con-
stituents who have the condition but also results in heightened 
advocacy and representation for their needs.

This will allow them to support issues that hit close to home 
for Rhode Island hydrocephalus patients. Among these constitu-
ents is Nikki Batsford, who has been living with hydrocephalus 
her whole life. Nikki was recently able to share her story with 
both members of Congress in their district offices.

“We’re thrilled to welcome both Congressmen Amo and Mag-
aziner to the Pediatric and Adult Hydrocephalus Caucus,” said 
DIANA GRAY, President and CEO, Hydrocephalus Association. 
“It’s fantastic to see both Congressmen joining the Caucus,  
effectively representing the entire hydrocephalus community in 
Rhode Island and their need for critical research and improved 
treatments.”

Hydrocephalus affects over 1 million Americans. The only 
known treatment for hydrocephalus is brain surgery. Anyone 
at any time can develop the condition from a traumatic brain 

injury, brain infection, tumor, or, 
for unknown reasons, as part of the 
aging process. One in 770 babies 
develop hydrocephalus each year. 
Over 800,000 seniors in the U.S. are 
estimated to have normal pressure 
hydrocephalus, though the majority 
are undiagnosed or misdiagnosed as 
having Alzheimer’s or Parkinson’s.

“I am excited to join the Hydro-
cephalus Caucus and work with my 
colleagues to support research into 

innovative treatments and a long-term cure,” said Congressman 
Amo. “Thank you to Nikki, a Rhode Islander from Johnston, for 
working with my office on this issue. I look forward to raising 
awareness of Hydrocephalus and working to support the over  
1 million Americans living with the condition.”

“One million Americans live with hydrocephalus, and Con-
gress must work together to help those facing this life-threat-
ening condition,” said Rep. Magaziner. “I’m joining the 
Congressional Hydrocephalus Caucus to support research and 
advocate for Rhode Islanders and people across the country  
living with this condition.”

The Caucus serves to inform the congressional community 
about the needs of those living with hydrocephalus, their fam-
ilies, and caregivers. This includes funding for research from 
the National Institutes of Health and Department of Defense 
and other key health policy priorities impacting the community 
such as Medicare and Medicaid access, special education, and 
rehabilitation services. v

PROVIDENCE – The Norman Prince Neuroscienc-
es Institute and the Lifespan Cancer Institute an-
nounced the addition of CLARK CHEN, MD, PhD, 
as the Director of the Brain Tumor Program. 

Dr. Chen earned a medical degree and doctor-
al degree in genetics, both from Harvard Medical 
School. He completed a clinical fellowship in ste-
reotactic neurosurgery at Beth Israel Deaconess 
Medical Center and clinical fellowship in radio-
surgery at Massachusetts General Hospital. His 
earlier neurosurgical training included the comple-
tion of an internship in surgery and residency in neurosurgery, 
also at Massachusetts General Hospital, with a post-doctoral  
fellowship at Dana Farber Cancer Institute.

In his nearly two decades of neurosurgery practice in prom-
inent academic institutions, Dr. Chen rose through the ranks 

and chaired the Department of Neurosurgery at 
the University of Minnesota before joining Lifes-
pan. In his new role, Dr. Chen will serve as the 
Director of the Brain Tumor Program within the 
Department of Neurosurgery at the Alpert Medi-
cal School as well as the Co-Director of the Stereo-
tactic Radiosurgery Program. Dr. Chen is an NIH 
RO1-funded investigator whose research focuses 
on developing novel diagnostic and therapeutic 
approaches for brain tumor patients through DNA 
repair modulation and gene therapy.

Dr. Chen has published over 300 peer-reviewed manuscripts 
and is consistently recognized with awards, honors, and prizes 
by national and international organizations for his outstanding 
administrative leadership, innovative clinical care, and research 
excellence. v
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Cory King confirmed 
as Rhode Island  
Health Insurance 
Commissioner

PROVIDENCE – CORY KING 
is now the permanent head 
of Rhode Island’s Office 
of the Health Insurance 
Commissioner (OHIC), the 
Rhode Island Senate con-

firmed in a vote in early April. He has been serving as 
acting commissioner since December 2022.

He was nominated to the permanent post by Gov. 
DAN McKEE on March 21. Before stepping up to fill 
the role of acting commissioner, King served as OHIC’s 
Chief of Staff from 2021 to 2022 and also as Director of 
Policy from 2019 to 2021.

“Cory has proven to be a dedicated, highly capable 
leader who is committed to fighting every day to im-
prove our state’s health care system,” said Governor 
Dan McKee “I’m thrilled to have Cory continue his 
work to ensure equitable access and comprehensive  
coverage for all Rhode Islanders.»

During his time at OHIC, King was a key figure in im-
plementing the McKee Administration’s Health Spend-
ing Accountability and Transparency Program, which 
gives the state the ability to collect and analyze data 
on health care spending and quality to promote more  
affordable health insurance premiums for working 
Rhode Islanders.

King also helped launch OHIC’s Data Hub [zk8ngbyab.
cc.rs6.net], which gives the public analytic dashboards 
on health care spending, utilization, and payment. Ad-
ditionally, he led the first comprehensive review of 
Medicaid reimbursement rates for behavioral health ser-
vices, home and community-based services, and early 
intervention which resulted in recommendations by the 
McKee Administration to increase rates. 

King completed his undergraduate degree at Tulane 
University before earning a master’s degree in public 
policy from Brown University in 2013. He is an ac-
tive member of the Coverage, Cost, and Value Steering 
Committee for the National Academy for State Health 
Policy. 

“It is an honor to be nominated by Governor McKee to 
serve as Rhode Island’s Health Insurance Commission-
er,” said King. “I look forward to working in collabo-
ration with all stakeholders to improve Rhode Island’s 
health care system.” v

CODAC’s Linda E. Hurley 
honored with National 
Council’s Lifetime Achievement 
Award

CRANSTON – The National Council for 
Mental Wellbeing presented LINDA E. 

HURLEY, BA, MA, CAGS, with its Life-
time Achievement Award in recognition 
of her distinguished career. The award 
recognizes individuals for their tireless 

efforts to improve the lives of those living with mental health and 
substance use challenges.

Hurley is the president and CEO of CODAC Behavioral Health 
Care, Rhode Island’s oldest, largest and only nonprofit outpa-
tient opioid treatment program. Under Hurley’s leadership, CO-
DAC has been a national leader in developing new paradigms for 
the treatment of opioid use disorder, including creating a nation-
al model for medication-assisted treatment services in carceral 
settings and deploying the first mobile unit to offer methadone  
services under the new DEA regulations.

Hurley is one of five National Council members who will be hon-
ored. The National Council will present two members with a Lifetime 
Achievement Award and two members with a Peer Specialist of the 
Year Award. One member will receive the inaugural National Council 
Legacy Award. All five recipients of the National Council’s Awards of 
Excellence were honored during NatCon24 in St. Louis, Missouri, held  
April 15–17.

National Council President and CEO Chuck Ingoglia  
presented Hurley with the award.
“Linda Hurley is a trailblazer and a leader,” Ingoglia said. “People in 
Rhode Island are better off because of her thoughtful leadership. The 
changes she has introduced have improved substance use treatment 
and care, and so many people have benefited as a result. She truly is 
a lifesaver.”

In learning of the award, Hurley stated: “I am thrilled and honored 
to receive this prestigious national award, particularly at this time 
when CODAC is preparing to launch one of the most fully integrat-
ed health and wellness facilities in the country – a place where opi-
oid treatment services will be offered under one roof with primary 
care, mental health services, dental care, and an onsite, full-service 
pharmacy. With the addition of a peer recovery community center 
and essential social services, CODAC will be able to deliver the 
full spectrum of health services needed by people suffering from  
addiction.” v
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Seth F. Berkley, MD, 
to receive the 2024 
Jimmy and Rosalynn 
Carter Humanitarian 
Award

PROVIDENCE – SETH F. 

BERKLEY, MD, senior ad-
viser at the Pandemic Cen-
ter of Brown University, 
will receive the 2024 Jimmy 

and Rosalynn Carter Humanitarian Award in recogni-
tion of his work as an innovative entrepreneur, a pioneer 
in global health, and a champion of equitable access  
to vaccines. 

The National Foundation for Infectious Diseases 
(NFID) created the award to honor individuals whose 
outstanding humanitarian efforts and achievements 
have contributed significantly to improving global  
public health.

An infectious disease epidemiologist, Dr. Berkley led 
Gavi, the Vaccine Alliance for 12 years, raising $33.3 bil-
lion and increasing coverage of routine immunization in 
lower-income countries. Gavi has vaccinated more than 
1 billion children and introduced more than 600 new 
vaccines, reducing vaccine-preventable child deaths by 
70%, and preventing more than 19.9 million deaths. 
While at Gavi, he co-created COVAX, a global multi-
lateral solution that worked with partners and leaders 
of 193 economies to secure, ship, and help deliver near-
ly 2 billion doses of COVID-19 vaccine to 146 econo-
mies. He previously founded the International AIDS 
Vaccine Initiative (IAVI) to develop an AIDS vaccine for  
developing countries.

“Seth Berkley restlessly takes on and delivers on big 
challenges,” said BRUCE G. GELLIN, MD, MPH, of 
The Rockefeller Foundation in nominating Dr. Berkley. 
“Turning vaccines into vaccinations among the most 
vulnerable and ensuring that routine immunizations 
were indeed routine, he also played a pivotal role in 
changing the way the world prevents and responds to 
global health crises and epidemics.”

The award will be presented at the 2024 NFID Awards 
Gala in Washington, D.C., in September 2024. v

Yul D. Ejnes, MD, honored by 
American College of Physicians 

BOSTON – One of Coastal Medical’s 
founding partners YUL D. EJNES, MD, 

MACP, of Garden City Primary Care, 
won the Alfred Stengel Memorial Award 
for Outstanding Service to the American 
College of Physicians (ACP). He accepted 
this honor at the ACP’s annual Convoca-
tion ceremony on April 18th in Boston. 

This esteemed award, from the nation’s largest medical specialty 
organization, recognizes internal medicine physicians for their inno-
vative, impactful, and sustained contributions to the field. Dr. Ejnes 
was selected based on his exceptional work as a Master of the ACP 
and his dedication to advancing the highest standards of medical  
education, medical practice, and clinical research.

Throughout his career, Dr. Ejnes has held many distinguished 
positions, received numerous accolades, and has been widely cele-
brated as a mentor and role model in the medical community. He 
is currently a member of Coastal’s Governance Committee, Imme-
diate Past Chair of the Board of Directors of the American Board of 
Internal Medicine, and a Clinical Professor of Medicine at Brown 
Medical School. v

Trust in VA among Veteran patients in VA Providence 
rises to 93.6%

WASHINGTON, DC – In April the Department of Veterans Affairs  
announced that Veteran trust in VA Providence Healthcare System 
has risen to 93.6% – up from 91.7% in 2018 (the first year since VA 
began conducting this survey). Additionally, nationwide trust in VA 
outpatient care has increased to 91.8% – up from 85.6% in 2018. 

This finding is based on a survey of Veteran patients who received 
VA health care in the past 90 days. Within one week of using VA ser-
vices, these Veterans were asked whether they trusted VA for their 
health care needs across a variety of categories – including schedul-
ing an appointment, health care visits, in-person pharmacy, mail- 
order pharmacy, labs/imaging, and Veteran safety.   

This survey mirrors the findings of recent independent studies. 
According to Medicare’s latest nationwide survey of patients, VA 
hospitals outperformed non-VA hospitals on all 10 core patient sat-
isfaction metrics – including overall hospital rating, communica-
tion with doctors, communication about medication, willingness to 
recommend the hospital, and more. VA health care has also consis-
tently outperformed non-VA care in peer-reviewed studies, overall 
quality ratings, and affordability for Veterans. 

“We have a great team here at VA Providence,” said LAWRENCE 

CONNELL, director, “everyone here puts Veterans first – resulting in 
outstanding care.” v
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Endowment created in 
memory of UOI Spine 
Surgeon, Dr. Mark Palumbo

EAST PROVIDENCE – After receiving 
a commitment of $1.5 million from 
anonymous donors, University Or-
thopedics, Inc. announced the cre-
ation of an endowment in honor of 
the extraordinary legacy left by the 
late Dr. Mark Palumbo.

The Mark Palumbo, MD, Endowment for Spinal Sur-
gery Research and Education will help ensure Dr. Palum-
bo’s passion for medicine, teaching, and research will 
continue to flourish here in Rhode Island by providing 
financial support, in perpetuity, toward the clinical and 
academic mission of the Department of Orthopaedics at 
the Warren Alpert Medical School of Brown University.

“Dr. Palumbo was not just a colleague; he was my 
friend and mentor. He dedicated his life to providing his 
patients with world-class, compassionate care, inspiring 
the surgeons and residents he taught, and advancing the 
art of spine surgery through research,” said DR. ALAN 

DANIELS, Chief of The Center for Spine Health at Uni-
versity Orthopedics. “It is incredibly rewarding to know 
that the endeavors of this caring, thoughtful man and 
skilled surgeon will continue to thrive thanks to the  
creation of this endowment.” 

The endowment will support both translational re-
search efforts by our staff and the educational initiatives 
of the University Orthopedic Spine Division. 

“These funds will help identify new models of care 
delivery, building on the significant basic science ad-
vances championed by Dr. Palumbo, and ultimately 
influencing orthopedic innovations at the regional, na-
tional, and international level that improve the quality 
and outcomes of patient care,” said Dr. Daniels, who 
also serves as Chief of Brown University’s Orthopedic 
Spine Division.

Examples of activities impacting clinical outcomes 
include the development of:

• Novel clinical care models focused on optimizing 
patient safety and decreasing complications

• Innovative patient applications of new (and  
existing) technology

• Pioneering surgical procedures in the field of 
 adult and pediatric spine surgery v

Kent receives Silver-Level 2 Geriatric Emergency 
Department Accreditation

WARWICK – Kent Hospital has received the Silver-Level 2 Geriatric 
Emergency Department Accreditation (GEDA) from the American 
College of Emergency Physicians for its dedication to providing qual-
ity emergency care for older adults. As the only Silver-Level 2 Geri-
atric Emergency Department in Rhode Island, Kent Hospital joins 
an exclusive group of less than 100 hospitals nationally to earn the 
prestigious designation. 

The accreditation program was developed to ensure geriatric 
patients receive well-coordinated, high-quality care during the 
Emergency Department experience. Silver-Level 2 emergency de-
partments, such as Kent Hospital, have demonstrated specific ini-
tiatives that elevate the level of care for seniors and staff trained and 
dedicated to implementing the hospital’s efforts. 

“I am proud of our dedicated team who worked tirelessly to earn 
this recognition, but more importantly, improve the care of our old-
er adults. We know that growth in the over-65 population, in the 
next five years and beyond, is going to grow exponentially. Cur-
rently, geriatric patients account for 18% of our population with 
this segment growing 46% by 2050. At Kent Hospital, we have 
committed ourselves to care for our community presently and in 
the future. Designations such as this reaffirm our commitment to 
provide the highest quality care for our older patients,” said PAARI  

GOPALAKRISHNAN, MD, MBA, president and COO, Kent Hospital. 
“This Silver-Level 2 Geriatric Emergency Department Accredita-

tion builds on the strong commitment we have in caring for our older 
adults at Kent Hospital. For the last three years, we have operated the 
Acute Care for Elders (ACE) Inpatient Unit, of which there are only 
43 nationally. It’s just one specialized program in Kent Hospital’s 
Healthy Aging and Serious Illness service line, meant to diagnose, 
treat, and manage many of the specific issues that are impacting the 
health and quality of life of our community’s aging population. The 
average age of the 1,300 patients we discharge annually from this 
unit is 84-years-old and our quality outcomes are exceptional,” Dr. 
Gopalakrishnan added.

Best practices for geriatric EDs include:

• Ensuring geriatric-focused education and interdisciplinary staffing

• Providing standardized approaches to care that address common 
geriatric issues

• Ensuring optimal transitions of care from the ED to other settings, 
such as inpatient, home, community-based care, rehabilitation or 
long-term care

• Promoting geriatric-focused quality improvement, and enhance-
ments to the physical environment, equipment, and supplies

According to the American College of Emergency Physicians, the 
proportion of the United States population over 65 years of age is pro-
jected to nearly double from 43 million in 2012 to 83 million in 2050. 
Older adults have unique pre-hospital, ED, and inpatient healthcare 
needs that deserve specially designed care delivery processes. Older 
adults are more likely to be admitted to the hospital and to have  
longer ED lengths-of-stay. v
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Obituaries

LEO MIREN COK, MD, 95, of Warwick, 
passed away on April 20, 2024. Born in 
Trieste, Italy, he was the son of the late 
Andrej and Milica (Golob) Cok. 

At the early age of 16, he joined the Slo-
venian Partisan (Gregorcic Brigade) fight-
ing guerilla style against the Nazi German 
forces. After a few months he was cap-
tured by them and sent to Dachau Con-

centration Camp near Munich, Germany. Through unbelievable 
horrors, including being thrown in a mass grave, he managed  
to crawl out before bulldozers buried the bodies. He survived 
using his language skills as a camp interpreter long enough until 
the American forces liberated the camp on April 29, 1945. He 
said that his victory over the Nazis was that he was still alive.

It was experiencing all this suffering that Leo Cok in 1947 
embarked on the journey to become Dr. Cok. He was a graduate 
of the University of Zagreb, Yugoslavia, (now Croatia), receiving 
his Doctorate in Medicine in 1953.

In 1956, at the age of 28, he took the SS America from Cal-
ais, France to New York, NY. He completed his residency and 
specialty in Psychiatry at Northern Westchester Hospital in 
Mt. Kisco, NY. While there he met another recent immigrant 

working at the hospital from the Dominican Republic, Gladys  
Lara, PhD.

In 1957, they moved to Kansas City, Missouri and were short-
ly thereafter married on March 22, 1958. After less than a year 
and not liking being so far away from the ocean, he was able to 
secure a job offer from the “Ocean State”, i.e., Rhode Island, 
where he diligently served as the Director of the Alcohol and 
Drug Abuse unit at the Eleanor Slater State Hospital.

On November 6, 1970, he had a son, Igor Andrew Cok. His 
marriage lasted 23 years. 

Dr. Cok continued to work as Director of Alcohol and Drug 
Abuse for the State of Rhode Island until his retirement 32 years 
later in 1990.

In 1994, he met Adeline Lonardo at the gym, and they re-
mained partners until he passed.

He is survived by his beloved son, Igor Andrew Cok of War-
wick, and his sister, Vera Vessel of Trieste, Italy. Dr. Cok was 
the brother of the late Andro Cok.

In his memory, memorial donations may be made to: Doctors 
Without Borders, 40 Rector Street, 16th Floor, New York, NY 
10006, or UNICEF, 125 Maiden Lane, New York, NY 10038, or 
the RI Food Bank, 200 Niantic Avenue, Providence, RI 02907. v
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