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CASE REPORT

Appendicocecal Loop Urinary Diversion in a Transplant Kidney:  
Case Report, Literature Review 
APARNA ASHOK, MEng, MD; FAIZAN MUNSHI, MD; DANIELLA PORTAL, BS; BORIVOJ GOLIJANIN, BS;  

PAUL MORRISSEY, MD; ADENA OSBAND, MD; KENNON MILLER, MD; DICKEN S. C. KO, MD, FRCSC 

ABSTRACT 
Urinary diversion in renal transplant patients can take 
a variety of forms – bladder augmentation, continent 
cutaneous pouch, or intestinal conduits, to name a few. 
Herein, we present a unique case of an appendicocecal 
urinary diversion in a patient with history of end stage re-
nal disease, pelvic radiation, and complex surgical histo-
ry who underwent deceased-donor renal transplantation. 
During the renal transplant, the transplant ureterovesi-
cal anastomosis could not be performed due to inherent 
anatomical hindrances. A temporary modified cutaneous 
ureterostomy using a single-J stent was therefore used for 
drainage of the transplant kidney. Given that the cutane-
ous ureterostomy was not a durable, long-term option, 
we sought to develop a creative surgical solution. This 
report presents a unique case of urinary diversion post 
renal transplant and reviews the literature of renal trans-
plantation in patients with anatomical abnormalities. 

KEYWORDS:  renal transplant, urinary diversion, ureter, 
appendicocecal loop   

INTRODUCTION 

In the United States, more than 500,000 adults live with end 
stage renal disease (ESRD).1 Renal allograft transplantation 
is the gold standard therapeutic option for these patients. 
Approximately 6% of patients undergoing renal transplant 
have lower urinary tract (LUT) abnormalities, and 15% of 
patients have secondary LUT anatomical abnormalities.2 
The native bladders in these patients are often unsuitable for 
transplantation, due to loss of detrusor muscle and bladder 
compliance from infrequent bladder cycling and underlying 
medical comorbidities, resulting in a unique operative chal-
lenge for renal transplant surgeons. Given that graft survival 
can be compromised by a high-pressure non-compliant blad-
der, urinary diversion or augmentation cystoplasty either 
prior to or following transplantation, are methods to ensure 
long-term transplant success.3-5 In genitourinary reconstruc-
tive surgery, the appendix has been used for over 100 years 
as an interposing segment.6 In pediatric renal transplanta-
tion specifically, the appendix has been used as a ureteral  
substitute in patients with extended ureteral strictures.7,8

We present here a unique case of a 71-year-old male patient 
with ESRD and history of pelvic radiation with atrophic 
bladder who underwent renal transplantation. Due to lack 
of an adequate urinary reservoir at the time of transplant, 
a cutaneous ureterostomy was initially created. A urinary 
diversion in the form of an appendicocecal loop was sub-
sequently created to overcome a shortened allograft ureter 
and an end-stage bladder. This, to our knowledge, is the first 
record of such a procedure. 

PATIENT BACKGROUND AND  
INITIAL RENAL TRANSPLANT 
The patient was a 71-year-old man with past medical history 
of left colon cancer status post radiation and colectomy with 
end colostomy, gastroesophageal reflux diseases, restless 
leg syndrome, deep vein thrombosis/pulmonary embolus, 
ESRD who was evaluated for renal transplantation. At the 
time of his deceased-donor kidney transplantation (DDKT), 
the patient’s native non-functioning bladder was noted to be 
contracted with a 20-cc capacity and obliteration of bilateral 
native distal ureteral lumina. These findings made for an 
unsuccessful attempt at ureteroureteral anastomosis. The 
transplant ureter, therefore, was secured to the posterior rec-
tus fascia and a single-J stent was placed percutaneously via 
the transplant ureter into the transplant renal pelvis. The 
stent was secured to the skin and an ostomy appliance was 
placed over this modified cutaneous ureterostomy. The tract 
epithelialized post-operatively, but the patient had delayed 
graft function which is defined as increase in creatinine 
within 48 hours after transplant or acute kidney injury (AKI) 
necessitating dialysis within one week after transplant.9 After 
studies suggesting post-obstructive AKI and acute tubular 
necrosis, the patient underwent placement of percutaneous 
nephrostomy tube into the transplant kidney. He improved 
gradually post-operatively and recovered urine output. 
His creatinine stabilized several weeks later to 3.1 mg/dL.

Four weeks post-operatively, the patient presented to 
the emergency room with decreased urine output, which 
raised concern for ischemia of the ureterostomy, urinary 
tract infection, and dehydration. Physical exam revealed 
drainage of urine as expected from the ureterostomy. The 
patient underwent percutaneous nephrostomy exchange and 
received IV antibiotics and fluids for the infection. Renal 
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ultrasound demonstrated preserved vascular flow, trace 
perinephric fluid, and no significant hydronephrosis. The 
patient was thereafter discharged home. 

The patient was followed closely in the transplant clinic, 
by both nephrology and urology. His creatinine continued 
to improve, stabilizing at 2.15 mg/dL, and urine output 
remained consistent. Once he was medically optimized, the 
patient was recommended for exploratory laparotomy, ure-
terostomy with possible buccal mucosal graft, possible ileal 
loop creation, and all indicated procedures.  

APPENDICOCECAL LOOP URINARY DIVERSION

The patient underwent an exploratory laparotomy that 
revealed extensive intraabdominal adhesions. After the adhe-
sions were taken down carefully, the right colon was identi-
fied from the ileocecal junction to the hepatic flexure. The 
cecum was identified, along with an attached long appendix, 
in the right lower quadrant with robust mesenteric blood 
supply. The transplant kidney was palpable in the extraperi-
toneal space, just inferolateral to the cecum. The transplant 
ureter was identified by following the ureteral stent from 
the cutaneous ureterostomy to the posterior fascia. There 
was limited length of the transplant ureter. Given the prox-
imity of the ureter to the distal aspect of the appendix, the 
decision was made to use to appendix and cecum for the 
ureteral anastomosis and the urinary conduit, respectively. 

Transplant ureterolysis was performed to mobilize the 
ureter off the posterior fascia. The distal end of the ureter 
was excised sharply, and the ureter was spatulated posteri-
orly approximately 1.5 cm with Potts’ scissors. Next, appen-
diceal and proximal cecal mesenteric blood supply was 
inspected and confirmed to be appropriate with transillumi-
nation. A mesenteric window in between the vessels was 
made using a right-angle clamp. A vessel loop was passed 
through the mesenteric window, after which the window 
was carefully widened to fit the stapler. The proximal cecum 
with the attached appendix was divided just inferior to the 
ileocecal valve using an endoGIA® 80 mm stapler load. The 
staple line was inspected and found to be hemostatic on 
both sides. 

To construct the appendicocecal conduit (Figure 1), the 
distal end of the cecum was sharply excised with scissors 
and the distal end of the appendix was sharply excised with 
scissors. After covering the abdominal opening with towels, 
the conduit was irrigated with warmed saline to remove the 
succus. The appendix was spatulated posteriorly approx-
imately 1.5 cm with Potts’ scissors. A single J 6x26 stent 
was passed through the conduit. A sensor wire was then 
passed through the stent to straighten it and the wire was 
passed through the transplant ureter to the renal pelvis of 
the transplant kidney. The stent was passed over the wire 
and positioned, after which the wire was removed. The stent 
was secured to the cecal mucosa of the conduit with a 3-0 
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chromic simple interrupted suture. Next, we anastomosed 
the distal end of the appendix to the transplant ureter using 
5-0 PDS sutures in an interrupted fashion from the apex on 
each side, taking care to avoid the stent (Figure 2). The site 
of the marked right lower quadrant ostomy was incised with 
a #15 blade to create a circular opening for the urostomy. 
We made a cruciate fascial incision wide enough to pass two 
fingers through. A Babcock clamp was passed through the 
fascial opening and into the abdomen. The distal end of the 
appendicocecal conduit was grasped and pulled through the 
abdominal incision with the stent in place. The urostomy 
was matured to the skin with 2-0 Vicryl sutures in four quad-
rants in a Brooke fashion and additional 4-0 chromic inter-
rupted sutures were placed through the mucosa and dermis 

Figure 2. Closer view of the appendicocecal conduit with visible appen-

dicocecal junction and the final ureteral stent in the appendix. [A] Prior 

transplant ureterostomy at posterior fascia; [B] Transplant ureter with 

previously placed ureteral stent; [C] Cecal conduit; [D] Cecal urostomy; 

[E] Appendix with final ureteral stent; [F] Appendicocecal junction; [G] 

Final ureteral stent.

Figure 1. View of the appendicocecal conduit and surrounding anatomy. 

[A] Prior transplant ureterostomy at posterior fascia; [B] Final ureteral 

stent; [C] Appendicoureteral anastomosis; [D] Appendicocecal conduit; 

[E] Cecal urostomy.
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to create a protuberant viable rosebud urostomy. The stent 
was flushed, and urine output was noted from the conduit. 
The abdomen was closed in the standard fashion. A stomal 
appliance was placed around the urostomy and the ureteral 
stent was placed into the urostomy appliance.

POST-OPERATIVE COURSE

The patient progressed well post-operatively and had con-
sistent return of bowel function 6 days after surgery. He 
was restarted on immunosuppression and had excellent 
urine output throughout his recovery. The patient’s creati-
nine improved from his pre-operative baseline of 2.15 mg/
dL to 1.7 mg/dL. Once he was stable from a medical and 
surgical standpoint, he was discharged to a rehabilitation 
facility for short-term physical therapy. His capped trans-
plant percutaneous nephrostomy was removed 4 weeks 
later post-operatively and his ureteral stent was removed 6 
weeks post-operatively. The patient thereafter continued to 
have stable graft function. There were no reported anatomic  
complications in this time. 

REVIEW OF LITERATURE AND DISCUSSION 

Patients with anatomically abnormal or dysfunctional 
lower urinary tracts (LUT) pose distinct challenges for renal 
transplant and reconstructive surgeons. Implantation of 
the transplant ureter into a non-compliant bladder should 
be avoided due to the significant risk of graft loss due to 
high-pressure urinary storage. In transplant patients with 
end-stage bladders, urinary diversion options include bladder 
augmentation, continent cutaneous pouches and intestinal 
conduits.10,11 All these techniques have unique advantages 
and disadvantages that should be considered on a case-by-
case basis depending on patient factors. Additionally, timing 
of a urinary diversion procedure, prior to, during, or after 
transplant, is also important to graft success. In transplant 
patients, a key aspect of pre-operative evaluation involves 
determining which patients will need staged versus simul-
taneous urinary reconstruction to achieve a structurally and 
functionally unobstructed, low-pressure urinary tract. This 
involves a thorough history to establish a timeline of LUT 
dysfunction in relation to development of ESRD. Further-
more, oliguria and eventual anuria in ESRD can result in 
a poorly compliant bladder due to the absence of routine 
autonomous bladder cycling with storage and emptying. 
Extensive urodynamic studies in patients who have under-
gone renal transplant defined inadequate bladder cycling as 
less than 300 mL urine cycled daily.12 It is also essential to 
distinguish defunctionalized bladders with recoverable func-
tion from those with end-stage bladders due to pathologic 
contracture from extensive fibrosis.

In addition to bladder function, reflux of urine into 
the upper tracts is also important to consider, voiding 

cystourethrogram (VCUG), more commonly performed in 
the pediatric pre-transplant population, has been suggested 
as part of the standard workup for adult transplant candi-
dates. The high likelihood (85.3–97.5%) of finding clinically 
insignificant reflux has eschewed the cost-effectiveness of 
VCUG for general transplant candidates.13,14 However in 
patients with evidence of end-stage bladders and LUT abnor-
malities, VCUG and urodynamics demonstrated abnormal 
findings in 45% of patients.12 

Lastly, a patient compliance assessment is key to ensuring 
transplant success in the setting of a urinary diversion. The 
transplant team must ensure patients have the education 
and capability to manage their diverted urinary systems. 
Improper or inadequate management of ostomy drainage 
or intermittent catheterizations can result in a variety of 
complications ranging from UTIs to graft failure, which can 
cause significant morbidity and mortality.15

One of the main urologic considerations in renal trans-
plant is the transition from upper to lower urinary tract. In 
patients with normal anatomy, the donor ureter is anasto-
mosed to the native bladder via a ureteroneocystotomy. In 
our patient, the bladder was contracted and retropubic, mak-
ing it unfavorable and difficult to access for transplant ure-
ter implantation. We therefore anastomosed the transplant 
ureter to the ipsilateral native ureter to provide the needed 
length to access the bladder. After completion of the ureter-
oureterostomy, no urine outflow from the native ureter into 
the bladder was observed. Furthermore, attempted intraop-
erative cystoscopy revealed obliterated bladder mucosa and 
no identifiable ureteral orifices. Due to a short transplant 
ureteral length, the ureter could only be brought up to the 
level of the anterior rectus fascia, where it was secured after 
placement of an externalized single J ureteral stent which 
served to drain the transplant kidney. While transplant cuta-
neous ureterostomy has fallen out of favor due to the high 
ureteral stricture rate, stomal stenosis, and infectious com-
plications, at the initial time of surgery for our patient it 
was the only feasible option to pursue until the ischemic 
reperfusion injury of the allograft had resolved.16 We also 
wanted to ensure that the patient passed the initial phases 
of recovery for the kidney transplant under standard immu-
nosuppression protocols. As detailed above at the time of 
urinary diversion, patient-specific anatomic characteristics 
which included dense adhesions requiring extensive lysis, 
prior pelvic radiation, limited length of the transplant ure-
ter, placement of the transplant kidney in the right lower 
quadrant, and an appendix with considerable length, led to 
the decision to use the appendix and cecum for the ureteral 
anastomosis and urinary conduit, respectively. Our unique 
use of an appendicocecal loop for urinary diversion in a trans-
plant patient was accomplished by utilizing a key tenet of 
reconstructive urology: use viable, easily available, well-vas-
cularized, and anatomically practical tissue in a tension-free 
manner that avoids any significant functional compromise 
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to donor and recipient sites. Use of the appendix has several 
benefits. The appendix harbors gut-associated lymphatic tis-
sue (GALT) and commensal microbes, which could be pro-
tective against urinary tract infection.17,19 It can also lower 
overall pressure in the conduit and provide a continence 
mechanism due to length.18 Disadvantages include similar 
metabolic effects (dehydration and B12 malabsorption) and 
serum electrolyte abnormalities (hypokalemic, hyperchlor-
emic, metabolic acidosis) as ileal and colonic conduits. 

Although the literature on the subject is scant, long-term 
follow-up of renal transplant patients with appendicocecal 
junction urinary diversions may require surveillance for 
colonic and gastric metabolic effects due to inherent tis-
sue types. The 5-year graft survival for any type of urinary 
diversion in renal transplantation is between 63% and 78%, 
amongst both pediatric and adult population, with limited 
data including long-term follow up at 15 years reporting 
69% graft survival rate.4,5 Additionally, while UTI is noted 
in approximately 65% of patients with urinary diversion, 
interestingly, no graft loss due to infection has been noted. 
Furthermore, graft survival has been reported to be compa-
rable in patients with and without urinary diversions.10,20-22 
Chronic bacteriuria is frequently encountered in diverted 
patients, however no effect on transplant survival is noted 
despite the colonization.16,23-25 This observation allowed for 
a shift towards less aggressive treatment of asymptomatic 
bacteriuria and greater acceptance of urinary tract recon-
struction, which was historically viewed with caution due 
to the perceived risks of sepsis.26 The risk of UTI (24%) and 
pyelonephritis (13%) in post-transplant patients with uri-
nary diversions, in fact, remains reasonably low and has not 
proven to translate into worse patient outcomes.2,27-29

Complications specific to lower urinary tract reconstruc-
tion include stomal stenosis, prolapse of the conduit, fistula, 
dehiscence, urine leak, and metabolic abnormalities. Phys-
ical changes of the reconstructed urinary tract function are 
often symptomatic and early indicators for examination and 
even revision. These surgical complications can occur in the 
long- or short-term and should be monitored for regularly. 
Metabolic acidosis, a well-known phenomenon of ileal or 
colonic intestinal diversion due to excretion of bicarbonate 
and reabsorption of urinary solutes, such as chloride, by the 
mucosa, is more nuanced.30-35 While transplant literature 
has focused on graft and infectious outcomes, the inherent 
incidence of metabolic derangements in the ESRD popula-
tion may cause transplant teams to overlook the sequelae 
of reabsorption in transplant patients with reconstructed 
lower urinary tracts. Close follow up, electrolyte reple-
tion, and urine and blood pH measurement are therefore 
important throughout the post-transplant course of these 
patients’ lives. Monitoring both blood and urine pH allows 
to establish the type of acidemia in patients with metabolic 
acidosis. Lastly while the literature is limited on the inci-
dence of secondary malignancy of intestinal segments after 

urinary diversion in the transplant population, transplant 
patients remain at an uncertain risk for malignancy given 
their immunocompromised state. While no consensus has 
been reached on surveillance, an appropriate level of con-
cern should be maintained with interval endoscopy and  
surveillance imaging as clinically indicated.

CONCLUSION
ESRD is a life-limiting diagnosis that can be successfully 
mitigated by renal transplantation. While the main focus of 
transplant literature has been graft function and complica-
tions, it is important to consider urinary drainage and stor-
age. Lower urinary tract evaluation prior to transplantation 
is essential to the longevity of the patient. In patients with 
dysfunctional or incompetent lower urinary tracts, recon-
struction and augmentation restore functionality. 

Our patient not only had insufficient bladder capacity, 
but also had multiple prior surgeries and pelvic radiation 
that precluded traditional reconstruction with an ileal or 
a colonic segment. We therefore had to develop a creative 
solution with accessible tissue to provide reliable egress for 
the urine from the transplant kidney. Given the location of 
the graft in the right lower quadrant, we identified adjacent 
the appendix and cecum as favorable tissues for incontinent 
diversion of urine. This is the first documented use of an 
appendicocecal conduit with a transplant kidney. The appen-
dix segment served to augment the transplant ureter length 
and to provide a natural transition to a cecal reservoir and 
urostomy. The patient’s transplant function improved sig-
nificantly after definitive lower urinary tract reconstruction, 
and he has not had any major complications in the short 
term. While the long-term durability of our appendicocecal 
loop urinary diversion remains to be seen, we hope to offer 
an example of how reconstructive urologic techniques can 
supplement renal transplantation and provide lasting graft 
function for ESRD patients.
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CASE REPORT

Cardiogenic Rhinorrhea:  
Evidence for an Unrecognized Heart Failure Symptom 
JOSHUA H. ARNOLD, MD, MS; NEIL BRANDON, MD

ABSTRACT 
There have been anecdotal observations of rhinorrhea 
as an isolated symptom indicating volume overload and 
impending congestive heart failure (CHF). We present a 
case of apparent cardiogenic rhinorrhea presaging acute 
systolic CHF, with hemodynamics supported by thoracic 
impedance data (Medtronic OptiVol 2.0).

KEYWORDS:  cardiogenic rhinorrhea, acute heart failure, 
intrathoracic impedance, hypervolemia  

BACKGROUND

With large numbers of hospitalizations due to congestive 
heart failure (CHF), early identification and interventions 
become increasingly necessary. Understanding and recog-
nition of the signs and symptoms portending to volume 
overload can allow a physician to provide care early and 
potentially prevent hospitalization. Rhinorrhea in the set-
ting of CHF exacerbation has yet to be considered a clini-
cally relevant symptom, despite anecdotal observations that 
have been made over the years.1,2 In this case, we observed a 
direct association between a patient experiencing new onset 
rhinorrhea in concordance with changes in thoracic imped-
ance and volume overload. This was followed by a CHF 
exacerbation episode and hospitalization, thus suggesting 
idiopathic rhinorrhea as a sign of volume overload.

CASE REPORT

A 77-year-old woman presented to the emergency depart-
ment with acute onset of increased dyspnea and was noted 
to be in congestive heart failure. This patient has a history 
of systolic heart failure, with non-ischemic cardiomyopathy 
and ejection fraction of 20% as measured by echocardio-
gram. She had undergone biventricular intracardiac device 
implantation (Medtronic Claria MRI Quad CRT-D) and had 
mild obstructive coronary artery disease (50% stenosis of 
LAD by 2013 heart catheterization), stage III CKD, hyper-
tension, depression, and GERD. Preceding her presenta-
tion, she had felt no other symptoms including orthopnea, 
PND, edema, weight change, dyspnea on bending or changes 
in diet. The only prodromal symptom that was noted was 
anterior as well as posterior rhinorrhea for the past 2–3 days. 

On exam, an audible S4 was heard and JVP was elevated, 
without any signs of peripheral edema. Lungs demonstrated 
bibasilar crackles. At presentation, she was afebrile, tachy-
cardic without chest pain and normotensive. Her oxygen 
saturation on room air was 84% that increased to 100% 
upon administration of 2 liters of oxygen via nasal cannula. 
Relevant labs showed no electrolyte abnormalities, stable 
elevated creatinine, and BNP elevated to 505 pg/mL. There 
were no signs or symptoms of an upper respiratory tract 
infection, sinusitis or allergic rhinitis. Procalcitonin was 
negative and a nasal swab PCR was negative for COVID-19. 
She had no prior history of allergic or vasomotor rhinitis.  
IV diuresis was initiated.

Initial chest X-ray (Figure 1) taken at presentation to 
the ED showed cardiomegaly that was more prominent 
when compared to a previous study. A left-sided triple lead 
implantable cardiac device was noted with leads terminating 
in appropriate positions. Broncho-vascular markings were 
blurred suggesting pulmonary edema with small bilateral 
pleural effusions. During the patient’s hospitalization, her 
intrathoracic impedance and volume status changes were 
assessed through interrogation of OptiVol 2.0 parameters on 

Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Chest X-ray taken upon initial patient presentation. Biventricu-

lar Pacemaker-Defibrillator device (Medtronic Claria MRI Quad CRT-D) 

is visible and intrathoracic impedance monitor.
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her Biventricular Pacemaker-Defibrillator device (Medtronic 
Claria MRI Quad CRT-D). Four days prior to admission, 
the patient’s OptiVol 2.0 Fluid Index was 0. The next day 
it raised to 30 and on the day of admission peaked at 70, 
which is above the threshold indicative of volume overload 
(Figure 2).   

The patient was given IV furosemide for diuresis and was 
able to wean off of supplemental oxygen. The patient was 
discharged after two days with her medication reconciled 
and a planned follow-up. Two days following discharge, the 
patient’s rhinorrhea had completely resolved and her ICD 
measured a fluid index return to baseline of 0.

At 2-month follow-up, the patient remains free of rhinor-
rhea and free of all decompensated CHF symptoms, with 
stable Class 1 CHF. Optivol 2.0 thoracic impedance parame-
ters remain within normal limits. 

DISCUSSION

It is estimated that more than 1 million hospital admissions 
in America are directly related to congestive heart failure.3 
Patient education of the earliest signs and symptoms of 
impending exacerbation of heart failure is an important tool 
employed by practicing physicians in the prevention of hos-
pital admission and readmission. Early identification and 
intervention is increasingly necessary, as hospital admis-
sions account for the majority of the direct cost burden for 
patients with heart failure.4 Traditional manifestations of 
volume overload such as weight gain, peripheral edema, 
orthopnea, paroxysmal nocturnal dyspnea, and abdominal 
bloating remain essential for its early recognition. Recent 
identification of a novel symptom, shortness of breath bend-
ing (termed bendopnea5 or flexo-dyspnea),6 has also been 
shown to correlate well with changes in patient hemo-
dynamics and impending CHF exacerbation. In this case 

report, we present a patient whose impending exacerbation 
was preceded by a newly characterized clinical sign, which 
we propose terming “cardiogenic rhinorrhea.”

Anecdotes exist positing the relationship between the 
onset of anterior rhinorrhea (“runny nose”) and/or poste-
rior rhinorrhea (“post nasal drip”) as a preceding symptom 
to heart failure exacerbation in some patients, which can 
completely resolve with IV diuresis and appropriate CHF 
treatment.1,2 This manuscript is the first, to our knowledge, 
to provide hemodynamic evidence suggesting the associ-
ated onset of rhinorrhea as a clinical correlate for volume  
overload and impending exacerbation of CHF. 

We can only speculate on a possible mechanism for this 
association. Peripheral and generalized edema in CHF is 
caused by disordered intravascular volume control, in which 
there is disproportionate activation of vasoconstrictor-so-
dium retaining systems, along with failure of vasodilatory 
natriuretic factors, resulting in excessive salt and water bal-
ance.7 This leads to an increase in capillary pressure,8 caus-
ing movement of fluid from the intravascular space to the 
interstitium, with the net result of expanding extracellular 
volume as clinical edema.9 It is feasible that a similar pro-
cess causes CHF to sometimes manifest as rhinorrhea, in 
which an expansion of fluid volume in subepithelial cap-
illary beds of the nasopharynx leads to fluid dripping from 
the nose.10 Autonomic dysfunction also plays a role in 
the pathophysiology of CHF7 as well as that of nonallergic  
rhinitis and rhinitis of the elderly.11

The OptiVol device is able to indirectly measure increases 
in lung fluid congestion by sensing a decrease in intratho-
racic impedance. Measurements are taken throughout the 
day and referenced to the baseline measured upon initial 
placement of the device. OptiVol 2.0 has been shown in 
multiple trials to be a highly sensitive measure for elevated 
LV volume and filling pressures.12 Increases in OptiVol 2.0 
index are correlated with increases in Pulmonary Capillary 
Wedge Pressure (PCWP), fluid balance, and NT-pro BNP.13,14 
Measurements of reduced impedance (increased OptiVol 2.0 
fluid index) typically precede symptom onset by multiple 
days.15 There are two earlier episodes of clinical CHF repre-
sented on the Optivol data, during which Optivol index rose 
to an even higher level than it did during the present case, 
(155 and 95) (Figure 2). Clinically, these episodes involved 
more florid symptoms of CHF, during which the patient 
experienced rhinorrhea in addition to more traditional CHF 
symptoms, including orthopnea and weight gain. The epi-
sode of CHF documented in this case report was subjectively 
milder, and the only prodrome symptom was rhinorrhea. 

Rhinorrhea is an extremely common and bothersome 
medical condition. The prevalence of non-allergic rhinitis 
in the United States is estimated at 19 million.11 The cause 
of most cases of non-allergic rhinorrhea is unknown.16 The 
prevalence of CHF is expected to increase by 25% over 
the next 10 years, with a particularly large increase in the 

CASE REPORT

Figure 2. OptiVol 2.0 hemodynamics: three separate episodes of clinical 

CHF are represented on the Optivol data, two of which were prior to the 

presenting episode, represented by the arrow.
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incidence of heart failure with preserved left ventricular 
function (HFpEF).17,18 Asymptomatic diastolic dysfunction, 
a precursor to HFpEF, is characterized by elevated left ven-
tricular filling pressures, and is highly predictive of the 
development of CHF.17 We hypothesize that many cases of 
“asymptomatic” diastolic dysfunction are not truly devoid 
of symptoms. It is feasible that there is crossover between 
these two common conditions, and that the recognition and 
further investigation of cardiogenic rhinorrhea may have 
a significant impact on the recognition, prevention, and  
treatment of CHF.

CONCLUSIONS

Further clinical studies utilizing chronic hemodynamic 
monitoring such as Cardiomems or others will be useful 
to further characterize the role of traditional as well as 
novel symptoms of decompensated CHF, enhancing the 
early recognition of CHF and further reducing unnecessary 
hospitalizations.
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Diplopia after Sleeve Gastrectomy: The Canary in the Coal Mine
ANNA WHITHAM, MD; KUNTAL BHOWMICK, MD; SARAH FREEMAN, MD 

ABSTRACT 
Wernicke’s encephalopathy (WE) is a neurologic emer-
gency requiring timely intravenous thiamine supplemen-
tation to prevent permanent neurologic deficits.  Histor-
ically, the WE diagnosis was limited to individuals with 
alcohol use disorder.  However, it is now widely recog-
nized to occur in patients who are chronically malnour-
ished, post-bariatric surgery, pregnant with hyperemesis 
gravidarum, and with severe anorexia nervosa. Here we 
present a young woman who developed WE after under-
going a recent sleeve gastrectomy followed by protracted 
emesis for several days. This case underscores the im-
portance of performing a thorough neurological review 
of systems and physical exam in high-risk patients and 
having a low clinical threshold to initiate appropriate  
thiamine treatment.

KEYWORDS:  Thiamine Deficiency; Wernicke’s 
Encephalopathy; Obesity; Bariatric Surgery;  
Medical Tourism   

INTRODUCTION

Sleeve gastrectomy (SG) has become the most common bar-
iatric surgery performed worldwide.1 Its popularity arises 
from it being a technically simpler surgery with similar 
weight loss results and presumed lower postoperative risk of 
nutritional deficiencies compared to other bariatric surger-
ies.2 However, significant nutritional deficiencies frequently 
occur, even with restrictive operations such as SG.1 Here we 
present a cautionary tale of diplopia with progressive neuro-
logical deficits in a patient admitted with protracted emesis 
shortly after undergoing sleeve gastrectomy.

CASE

A 26-year-old female with class III obesity (BMI = 40) and 
rapid 60lb weight loss following sleeve gastrectomy in Tur-
key two months prior, presented with severe fatigue and 
three-day history of non-bloody, nonbilious emesis with 
inability to tolerate oral intake. Starting one month after 
surgery, this patient developed progressive weakness and 
nausea with occasional postprandial vomiting. She also 
described more recently two days of dizziness and altered 

balance without any falls and one day history of double 
vision, all of which she self-attributed to her decreased oral 
intake. She reported adherence with the postoperative bar-
iatric diet and vitamins prescribed by her medical provider 
in Turkey, except for the four days prior to presentation due 
to emesis. She did not have any fevers or chills. 

On presentation, the patient was in no acute distress, well 
nourished, and alert and oriented to self, date, and place. 
New right esotropia at rest was identified prompting a more 
thorough neurological exam. Cranial nerve exam revealed 
inability to abduct her left eye (Figure 1) and evoked bidi-
rectional horizontal nystagmus. Binocular diplopia was 
present on primary gaze and worse on leftward gaze. Visual 
fields were intact to frontal confrontation in all four quad-
rants. Cranial nerves were otherwise intact. The patient 
did not show signs of appendicular ataxia and gait testing 
was deferred. Her lab studies, Complete Blood Count (CBC), 
Basic Metabolic Panel (BMP) and Magnesium (Mg) were all 
within normal limits, except for a mildly elevated anion gap 
of 14 mEq/L. Computerized tomography (CT) of the abdo-
men/pelvis did not reveal any surgical complications. She 
was admitted to the general internal medicine service after 
receiving 2 L of IV normal saline and 200mg of thiamine IV. 

A repeat neurological exam, approximately 12 hours after 
the first exam, was significant for progression of her ophthal-
moplegia with now complete inability to abduct her eyes 
bilaterally, as well as a mild truncal ataxia with standing 
and wide-based gait. Her exam otherwise showed a negative 
Romberg sign and normal finger-to-nose testing. Thiamine 
supplementation was increased to 500mg IV every 8 hours. 
Magnetic resonance imaging (MRI) with and without con-
trast did not show areas of increased or decreased intensity, 
including no cranial nerve or mamillary body enhancement 
(Figure 2). CT angiogram did not show signs of anterior or 
posterior circulation aneurysm or stenosis.

Figure 1. Inability to abduct left eye on extraocular movement exam.
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After her third administration of 500mg IV thiamine, 
her ophthalmoplegia and ataxia had resolved, but she con-
tinued to have diplopia on left gaze. After her sixth dose of 
thiamine, her diplopia had completely resolved. Esophago-
gastroduodenoscopy (EGD) showed sharp angulation of the 
stomach but no functional gastric stenosis. Her ability to 
tolerate oral intake improved throughout the hospital stay. 
She was discharged with thiamine 100mg daily in addition 
to her bariatric vitamins. After discharge, the patient’s thia-
mine level, drawn after receiving three doses of IV thiamine, 
resulted at 48 nmol/L (normal 70–180 nmol/L). Her vitamin 
B12 and folate were within normal limits and myasthenia 
gravis antibodies were negative.

DISCUSSION

This case of diplopia shortly after sleeve gastrectomy is an 
unusual presentation of severe thiamine deficiency with 
neurological involvement consistent with Wernicke’s 
encephalopathy (WE). WE is a clinical diagnosis made when 
a patient has two of the following four updated Caine cri-
teria: thiamine deficiency, oculomotor abnormalities, cere-
bellar dysfunction and either altered mental status or mild 
memory impairment. The classic Wernicke’s triad of oph-
thalmoplegia, ataxia, and altered mental status presents in 
a minority of patients, raising concerns for under-diagnosis.3 

Historically, in developed countries, this diagnosis was lim-
ited to individuals with alcohol use disorder, but it is now 
widely recognized to occur in patients who are chronically 
malnourished, post-bariatric surgery, pregnant with hyper-
emesis gravidarum, and with severe anorexia nervosa.1  

Thiamine pyrophosphate (TPP) is integral to the anabolic 
metabolism of neuronal and glial cells. Without TPP, astro-
cyte-related functions are impacted, leading to increased 
blood brain barrier permeability. Edema and accumulation 
of lactic acid lead to eventual neuronal necrosis I.4 The pres-
ence of mammillary body or other diencephalic or periven-
tricular lesions on MRI can support the diagnosis of WE, 
but MRI is only 53% sensitive.5 The postulated blood brain 
barrier alterations from thiamine deficiency take weeks to 
develop on imaging, so it is not uncommon for MRI findings 
to lag behind the progression of the clinical picture. 

Up to 25% of post-sleeve gastrectomy patients experi-
ence thiamine deficiency. However, progression to Wer-
nicke’s encephalopathy is rare, occurring in less than 1% of 
patients.6, 7 The majority of WE cases develop within the first 
6 months after surgery but cases of post-SG WE have been 
reported up to six years after surgery.8 Thiamine deficiency 
in non-malabsorptive restrictive weight loss surgery (gas-
tric banding, sleeve gastrectomy, vertical gastroplasty, gas-
tric balloon) has been attributed to preexisting nutritional 
deficiency, impaired thiamine absorption from gastric wall 
edema, and dietary non-compliance post-operatively.7,9 In a 
systematic review, 84% of post-SG WE patients were women 
and 38% were aged 21 to 30 years old.10 Other risk factors for 
development of post-SG WE are functional gastric stenosis, 
excessive or rapid weight loss, prolonged vomiting and those 
not attending an outpatient nutrition clinic.9,11 Our patient 
was young, female, and had rapid postoperative weight loss. 
Her 60 lbs. of weight loss at 2 months was at least double the 
expected weight loss. She may also have been sub-clinically 
deficient in thiamine prior to the procedure, as a high-cal-
orie malnutrition picture is demonstrated in 15.5–29% of 
patients with obesity.9

Consensus clinical guidelines cosponsored by American 
Association of Clinical Endocrinologists, The Obesity Soci-
ety, and American Society for Metabolic & Bariatric Surgery 
advise daily thiamine supplementation of 50 to 100mg as 
part of the bariatric vitamin regimen. Updated guidelines in 
2019 now also recommend routine thiamine screening after 
bariatric surgery for all patients.12 Due to our patient’s par-
ticipation in medical tourism, any preoperative nutritional 
screening results are not available for review, and she did 
not have the typical longitudinal bariatric surgical nutrition 
counseling.10 The contents of her prescribed vitamins could 
not be confirmed. The specifics of the prescribed supple-
mentation are vitally important as general multivitamins 
have been shown to be inadequate in preventing deficiencies 
in patients after sleeve gastrectomy.11  

Patients with suspected thiamine deficiency should be 

Figure 2. MRI Axial Flair imaging showing lack of enhancement at  

mamillary bodies and periaqueductal gray. 
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treated before or in the absence of imaging confirmation and 
monitored for signs of neurologic recovery following thia-
mine supplementation.10 Strength and duration of treatment 
for Wernicke’s is less clear, but it is widely accepted that 
oral supplementation is inadequate to prevent permanent 
disability.14 The majority of studies have been in patients 
with alcohol use disorder, which may not be generalizable in 
the bariatric patient population. The 2019 consensus guide-
lines recommend changing from 200 mg IV 3 times daily 
to 500 mg IV 1–2 times daily for 3–5 days, followed by 250 
mg IV daily for 3–5 days or until symptoms resolve. Follow-
ing symptom resolution, patients should be maintained on 
oral thiamine supplementation of 100mg daily indefinitely 
or until risk factors have been resolved. In patients with 
recalcitrant or recurrent thiamine deficiency with one of the 
above risks, the addition of antibiotics for small intestine 
bacterial overgrowth should be considered.

In conclusion, WE is a neurologic emergency requiring 
timely intravenous thiamine supplementation to prevent 
permanent neurologic deficits. This case underscores the 
importance of performing a thorough neurological review of 
systems and physical exam in high-risk patients, including 
those with a history of bariatric surgery patients and pro-
tracted vomiting. As IV thiamine is a well-tolerated treat-
ment without known independent toxicity risks, there 
should be a low threshold to treat patients presenting with 
acute neurological deficits with a history of any gastric sur-
gery. If their condition fails to improve, supplementation 
should be stopped after three days. With a low threshold 
for clinical suspicion, this low-risk therapy can prevent 
long-standing neurological deficits in our progressively 
younger bariatric surgery patients.
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CASE REPORT

Kaposi Sarcoma Associated with Tofacitinib Use  
in a Patient with Rheumatoid Arthritis
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ABSTRACT 
Kaposi sarcoma is a rare vascular malignancy associated 
with HHV-8 infection. Four variants of Kaposi sarcoma 
have been described: Classic, African, HIV-associated, 
and iatrogenic. Iatrogenic Kaposi sarcoma is typically as-
sociated with immunosuppression and organ transplan-
tation. We present a case of iatrogenic Kaposi sarcoma 
associated with tofacitinib therapy. A 69-year-old woman 
with rheumatoid arthritis receiving tofacitinib present-
ed with multiple firm, purple-red nodules and brown 
plaques on the left lower extremity and a single lesion 
on the right medial calf. Clinicopathologic correlation 
confirmed a diagnosis of Kaposi sarcoma. Tofacitinib was 
discontinued and she was started on Alitretinoin 0.1% 
gel bid. The purple-red Kaposi sarcoma nodules decreased 
50% in size after 4 months and resolved at 1 year off the 
tofacitinib and initiation of alitretinoin gel. As the use of 
immunomodulators and biologics continues to expand, 
awareness of this association is important for prompt  
diagnosis and management.

KEYWORDS:  Kaposi sarcoma, tofacitinib, rheumatoid 
arthritis, immunosuppression, HHV-8  

CASE REPORT

The patient is a 69-year-old Hispanic woman with rheuma-
toid arthritis on tofacitinib 5 mg daily for 1 year. She pre-
sented with bilateral lower extremity edema and skin lesions 
primarily on the left lower extremity and single lesion on 
the right medial calf. The lesions were asymptomatic and 
slowly growing over the previous 6 months. There was no 
history of trauma. Physical examination revealed a well-ap-
pearing patient with multiple purple-red nodules and brown 
plaques ranging from 2–10 mm in size on the dorsal left foot, 
left lateral ankle and left calf (Figure 1). One 4mm round dull 
red-purple macule was present on the right medial calf. No 
other similar lesions were found on full body skin examina-
tion and no mucosal involvement was detected. Laboratory 
testing confirmed that the patient had a negative human 
immunodeficiency virus (HIV) status. 

Shave and punch biopsy of the left dorsal foot and left 
lateral calf, respectively, was performed. The shave of a 
purple nodule revealed focal human herpesvirus-8 (HHV-8) 

positivity and increased vascularity confirmed by CD31 
staining. Punch biopsy of a brown plaque demonstrated 
hyperkeratosis and an acanthotic epidermis. Within the 
upper and mid dermis, there was a subtle proliferation of 
slit-like vascular spaces, interspersed interstitial spindle 
cells, numerous dermal endothelial cell lined well-formed 
small blood vessels, occasional plasma cells and moderately 
dense lymphohistocytic inflammation (Figure 2). Back-
ground fibrosis, extravasated erythrocytes and hemosiderin 
was also present. The prominent angioplasia, inflammation 
and fibrosis suggested concomitant acroangiodermatitis fea-
tures. Immunohistochemical staining with CD68 revealed 
intermingled histiocytes. CD4/CD8 immunostaining con-
firmed an admixed lymphoid infiltrate with a CD4:CD8 

Figure 1. A and B show red-purple Kaposi sarcoma nodules on brown 

patches of dorsal left foot [A] and left ankle [B] region at time of pre-

sentation. C and D show resolution of the nodular lesions 1 year after 

stopping at tofacitinib and starting alitretinoin 0.1% gel. 
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ratio of 4:1. HHV-8 immunostaining showed occasional 
scattered positive nuclei. Clinicopathologic correlation 
confirmed a diagnosis of Kaposi sarcoma in the setting of 
tofacitinib therapy. Tofacitinib was discontinued. Skin 
lesions have notably decreased in size following cessation of  
tofacitinib and the start of alitretinoin gel.

DISCUSSION

Kaposi sarcoma is a vascular endothelial proliferation 
caused by an infection with HHV-8. Cutaneous findings of 
Kaposi sarcoma have a predilection for the lower extremities 
and they include red-purple nodules, patches, and macules, 
as seen in our patient. Mucocutaneous manifestations and 
visceral involvement have been reported, most commonly 
affecting the gastrointestinal tract.1 Histopathologic analysis 
is required for diagnosis, particularly in order to distinguish 
Kaposi sarcoma from mimickers such as bacillary angioma-
tosis. The key histological characteristics of Kaposi sarcoma 
include angiogenesis of banal appearing spindle cells form-
ing aggregates and slit-like to ectatic vascular spaces. There 
is accompanying microhemorrhage, single intracellular and 
few to many extravasated erythrocytes, hemosiderin deposi-
tion and inflammation. Immunostaining for HHV-8 aids in 
diagnosis. Rare cases of HHV-8 negative have been reported.2

Although Kaposi sarcoma may be classic, endemic/Afri-
can or acquired immunodeficiency syndrome (AIDS) asso-
ciated, it may present in patients with immunosuppression 
due to reactivation of latent HHV-8 infection. With the 
increased availability of antiretroviral therapy (ART), the 
incidence of HIV-associated Kaposi sarcoma has decreased.3 

Nevertheless, iatrogenic Kaposi sarcoma can be seen in 
various clinical contexts. In a large retrospective study of 
137 patients with Kaposi sarcoma in Turkey by Baykal et 
al, 37 cases of iatrogenic Kaposi sarcoma were reported:  
sixteen following systemic steroid use, ten transplant patients 
(renal and liver) on varying immunosuppressive medica-
tions, four with myasthenia gravis (some patients receiving 
either systemic corticosteroids or IVIG therapy), three with 

rheumatoid arthritis (some patients receiving 
systemic corticosteroids, methotrexate, and/
or leflunomide), three with topical steroid 
therapy use and one with congenital immu-
nodeficiency syndrome.4 

The development of Kaposi sarcoma in 
patients with rheumatoid arthritis receiving 
various therapies, including TNF-alpha inhib-
itors and triptolide, a diterpene triepoxide 
found in a traditional Chinese herbal rem-
edy have been reported.5,6 However, as noted 
above, there are infrequent reports of Kaposi 
sarcoma developing specifically in patients 
with rheumatoid arthritis who are receiving 
immunosuppressive drugs. Tofacitinib is a 

small-molecule immunomodulator that primarily inhibits 
Janus Kinase (JAK) 1 and JAK 3 (and to a lesser extent JAK 
2), which are cell surface proteins that mediate cytokine-de-
pendent signal transduction.7 Inhibition of JAK signaling 
interferes with lymphocyte activation, proliferation, and 
function.7 Tofacitinib is used to treat severe cases of rheuma-
toid arthritis, even in the setting of an incomplete response 
to methotrexate therapy.7 This drug is also used in the man-
agement of other inflammatory conditions, including ulcer-
ative colitis, psoriasis, and alopecia areata.8-10 More recently, 
tofacitinib has been shown to reduce the risk of death among 
patients hospitalized with COVID-19 pneumonia.11

Adverse events related to tofacitinib therapy primarily 
result from immunosuppression. For example, the incidence 
of herpes zoster (HZ) has been found to be higher in individ-
uals with rheumatoid arthritis on tofacitinib compared to 
those not on this treatment.12 Similarly, it has been shown 
that the risk of cancer and cardiovascular disease is higher 
with tofacitinib relative to tumor necrosis factor (TNF) ther-
apy.13 Tocilizumab, a humanized antihuman interleukin-6 
(IL-6) receptor monoclonal antibody developed in Japan has 
demonstrated safety and efficacy in the management of 
rheumatoid arthritis refractory to various treatment options 
including other biologics and methotrexate.14 

Moreover, one case report has associated tofacitinib with 
the development of Kaposi sarcoma. Wetwittayakhlang et al 
describes biopsy-confirmed Kaposi sarcoma in an HIV-neg-
ative 61-year-old man after two years of tofacitinib therapy 
for treatment-resistant ulcerative colitis. In this patient, 
the Kaposi sarcoma in lesions improved slowly within 2 
months of discontinuation of tofacitinib, thus suggesting a 
causal relationship.15 Notably, there is one case report of an 
HIV-negative patient with essential thrombocythemia (ET) 
treated with ruxolitinib, another JAK inhibitor, who devel-
oped biopsy-confirmed Kaposi sarcoma.16

Our patient was treated with alitretinoin gel 0.1% which, 
along with the discontinuation of tofacitinib, resulted in 
resolution of the red-purple nodular Kaposi sarcoma cuta-
neous lesions. Repeat biopsy of residual brown plaque at 1 

Figure 2. Punch biopsy H&E stain demonstrates nodular proliferation and admixed in-

terstitial spindle cells with slit-like vascular spaces, extravasated erythrocytes, endothelial 

cells lining well-formed small blood vessels, occasional plasma cells, and moderately dense  

lymphohistiocytic inflammation. 4X [A] and 40X [B] magnifications. 
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year revealed no evidence of KS; only findings consistent 
with drug deposition attributed to her ongoing Plaquenil 
use. Alitretinoin is a Vitamin A derivative that offers a 
non-invasive, patient-administered topical therapy to treat 
Kaposi sarcoma with minimal adverse effects.17 Randomized 
controlled studies have confirmed the utility of alitretinoin 
0.1% gel in the treatment of AIDS-related Kaposi sarcoma, 
although case reports have suggested that it may also be 
effective in patients who develop Kaposi sarcoma in the  
setting of a HIV negative status.17,18

This case highlights the importance of close surveillance 
for new skin lesions, particularly in the lower extremities, 
in iatrogenically immunosuppressed patients. With the 
increased use of biologics and immunomodulators to treat 
chronic autoimmune conditions, physicians must be famil-
iar with the clinical presentation of Kaposi sarcoma and 
maintain a low level of threshold for skin biopsy to establish 
a prompt diagnosis. 
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SVC Syndrome With Hepatic Pseudolesion
JOHN B. CHRISTY, MD; NICHOLAS KENSEY, DO; KIMIA DAVOODI, DO; ALLISON NAVARRETE-WELTON;  

MICHAEL SEIDLER, MD; KAMRAN MANZOOR, MD, FCCP 

INTRODUCTION
SVC syndrome is collection of clinical and radiographic 
symptoms commonly associated with lung malignancy. The 
compression of the superior vena cava leads to neovascular-
ization and collateralization of several vascular beds. This 
process may lead to unusual radiographic findings which 
can lead the unfamiliar clinician astray. Recognition of these 
findings is therefore paramount to ensure timely diagnosis 
of the underlying malignancy and avoid unnecessary testing.

CASE 

A 72-year-old female with a medical history significant for 
cigarette smoking and provoked PE presented to the emer-
gency department complaining of 1 week of flulike symp-
toms which progressed to severe dyspnea at rest. She had 
recently been diagnosed with a lung mass and was scheduled 
for outpatient workup. She endorsed unintentional weight 
loss over the preceding months and, notably, progressive 
swallowing difficulty that began several days prior to presen-
tation. In the emergency department, chest X-ray revealed a 
large mass within the anterior mediastinum with subtle nod-
ular thickening of the right upper lobe and associated volume 
loss. There were also several small sub-centimeter nodules 
within the right upper lobe. (Figure 1) Given her history of 
tobacco use, age, and clinical prodrome, these findings were 
concerning for an aggressive pulmonary malignancy perhaps 
with a developing post-obstructive pneumonia. A follow-up 
CT angiography (CTA) of the chest was ordered to both rule 
out PE and better assess the extent of this mass. The CTA 
revealed a 4.5 cm mass in the right upper lobe confluent 
with a 14 cm bulky mediastinal lymphadenopathy which 
completely encased and occluded the superior vena cava. 
Focal enhancement of the liver was also appreciated in addi-
tion to extensive chest wall collateralizations. (Figures 2,3) 

Subsequent abdominal imaging to investigate for poten-
tial metastatic spread revealed sub-centimeter cyst-like 
hypodense liver lesions, as well as hyperenhancement of 
the left lobe of the liver in segment IVa which subsequently 
normalized on delayed phase imaging (Figure 4). While the 
hyper-enhancing liver lesion was initially considered to be 
potentially suspicious for metastasis, the lesion location, 
washout on delayed-phase imaging, clinical prodrome, and 

Figure 1. X-Ray Chest a/p view revealing large RUL mass.

Figure 2. CTA Chest coronal view re-demonstrating large RUL mass with 

encasement of the SVC.

presence of a known SVC obstruction together formed a 
more convincing picture for a hepatic pseudolesion due to 
collateralization of the superior vein of Sappey.
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Figure 3. CTA Chest coronal view showing a large mass encasing the 

great vessels with mediastinal invasion and multiple contrast-enhanced 

thoracic wall collaterals as well as heterogenous nodular enhancement 

of the liver.

Figure 4. CT Abdomen axial view showing nodular hyperenhancement 

of hepatic segment IVa and engorgement of the surrounding hepatic and 

thoracic veins on the right.

DISCUSSION 

SVC syndrome is a cluster of clinical symptoms associated 
with pathologic obstruction of venous return through the 
superior vena cava. These symptoms include upper extrem-
ity edema, JVD, and facial plethora. Many patients also pres-
ent with cough and dyspnea or other complication of the 
underlying malignancy as this patient did. An estimated 
80% of cases are caused by solid right-sided pulmonary 
malignancies, particularly small cell carcinomas, though 
rare cases associated with diffuse large B cell lymphoma 
have also been reported.1 SVC syndrome tends to develop 

insidiously, as the SVC becomes gradually obstructed and 
venous collaterals form. These collaterals, particularly of 
the thoracic veins, are so frequently associated with SVC 
syndrome that their presence on chest CT carries a diagnos-
tic sensitivity of 96%, and specificity of 92%, and they are 
essentially pathognomonic for SVC syndrome.2 However, 
less commonly recognized is the collateralization of distant 
vessels such as the vein of Sappey which connects the inter-
nal thoracic vein to the hepatic portal system and eventually 
to the IVC. This vein normally arises within segment IVa of 
the liver and can produce a convincing lesion that enhances 
during contrast phase on CT. It can easily be mistaken for 
a primary liver or metastatic lesion.3,4 Thus, a high degree 
of suspicion should be held for SVC syndrome in patients 
with known or suspected lung cancer and an arterial phase 
hyper-enhancing liver lesion to avoid unnecessary testing 
and diagnostic pitfalls.
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Dysmorphic Cells of Anaplastic Plasma Cell Leukemia
YASHVIN ONKARAPPA MANGALA, MD; NANCY J. FREEMAN, MD

KEYWORDS:  Plasma cell leukemia, anaplastic myeloma, 
multiple myeloma

CASE PRESENTATION

An 86-year-old man presented with anemia (Hgb 6.1g/dL) 
and renal failure (serum creatinine 2.7 mg/dL). Hemato-
logical evaluation revealed serum protein electrophoresis 
(SPEP) with IgG lambda 1.66 g/dL, urine protein electro-
phoresis (UPEP) positive for lambda light chains, serum free 
light chain assay with abnormal kappa/lambda ratio of 
18.63/16007.27 (0.00116), erythrocyte sedimentation rate of 
71, lactate dehydrogenase (LDH) of 277 Units/L (125–243), 
serum calcium and albumin were normal. Peripheral blood 
smear showed rouleaux formation, occasional tear drop cells, 
and ~15% circulating plasma cells (PC), some of which were 
‘multilobulated’ (Figure 1). Peripheral blood flow cytome-
try reported 7.4% PC. CT imaging of chest, abdomen and 
pelvis without contrast displayed a right pleural effusion, 
pelvic lymphadenopathy, and diffuse osteopenia. Bone mar-
row evaluation showed hyper-cellularity (~70%), with an 
increase in PC (~75%), many multilobulated with peculiar 

Figure 2A, 2B. Bone marrow aspirate revealing markedly pleomorphic 

plasma cells with multilobulated nucleus (x 1000 original magnification). 

Figure 1. Peripheral blood smear showing rouleaux formation and  

circulating anaplastic plasma cell with multilobulated nucleus (x 1000 

original magnification). 

nuclear segmentation (Figures 2A, 2B), expressing CD138 
and lambda (Figures 3A, 3B, 3C) on immunohistochemistry. 
Flow cytometric analysis on bone marrow aspirate revealed 
CD38 positive PC neoplasm (84% of WBC, >99% lambda 
light chain. Cytogenetics showed 46XY, fluorescent in situ 
hybridization (FISH) revealed monosomy 13; deletion 1p +- 
duplication of 1q; Tp53 deletion; IgH rearrangement (14q32) 
with t(4;14); trisomy 15; gain 19; trisomy 7 and gain 3/3q. 
Based on the morphology and number of circulating PCs, 

A

B

 23 

 24 

 EN 

23A U G U S T  2 0 2 3   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  |  A U G U S T  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-08.asp
https://www.rimedicalsociety.org


IMAGES IN MEDICINE

Figures 3A, 3B, 3C. Immunohistochemistry of the bone marrow aspirate 

(x 1000 original magnification) showing CD138 positivity [A], lambda 

positivity [B] and kappa negativity [C].

anaplastic plasma cell leukemia (APCL) was diagnosed; treat-
ment was initiated with cyclophosphamide, bortezomib,  
and dexamethasone.

APCL (de novo or evolved) represents an extraordinarily 
rare variant of myeloma, with adverse cytogenetics, an 
aggressive course, poor responsivity to conventional chemo-
therapy, and poor survival. Lymphadenopathy and pleural 
effusions can be found. LDH can be elevated, and FISH (PCL) 
may express monosomy 13, del 17p, and abnormalities of 
chromosome 1. The morphology of the PCs is bizarre, and 
might be confused with carcinoma, an aggressive lymphop-
roliferative disorder, osteoclastic giant cells, or dysplastic 
megakaryocytes.
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Epidemiology of Ankle Dislocations in the United States: 2009 to 2018
GABRIEL I. ONOR, JR., MD; ANDREW P. THOME, JR., MD; NICHOLAS J. LEMME, MD; KELSEY E. BROWN, MD;  

ALAN H. DANIELS, MD

ABSTRACT 

BACKGROUND:  Injuries to the ankle joint are common 
and often sustained during participation in athletic activ-
ities. There is little information regarding the overall ep-
idemiology of ankle dislocation, both with and without 
associated fracture.

DESIGN AND METHODS: The National Electronic Inju-
ry Surveillance System (NEISS) database was queried to 
characterize ankle dislocation presentations to U.S. Emer-
gency Departments (ED) from 2009-2018. Ankle disloca-
tions were analyzed by age, sex, mechanism, and race. 

RESULTS:  From 2009–2018, 30,477 patients with ankle  
dislocations presented to U.S. EDs with a majority (59.8%) 
occurring in male patients. The overall incidence of an-
kle dislocations increased by 54% from 2009–2018 (p = 
0.017). Over half (53%) of ankle dislocations occurred in 
association with sports. Ankle dislocations peaked in the 
third decade of life at 16.94 per million person-years. For 
male, the age at which ankle dislocation peaked was 33.33, 
whereas for females, ankle dislocations peaked at 39.27. 

CONCLUSION:  Preventive strategies are necessary to 
decrease the risk of sustaining ankle dislocations in the 
adult population participating in jumping sports.

KEYWORDS:  ankle dislocations; epidemiology; sports 
medicine; sports  

INTRODUCTION

Injuries to the ankle joint are common and often sustained 
during participation in athletic activities.1 An ankle dislo-
cation can occur with or without concomitant malleolar 
fracture(s), based on the magnitude and vector of forces 
transmitted during a traumatic event.2 Pure ankle dislo-
cation without an associated fracture is a rare occurrence 
because of the bony constraints of the ankle joint.3-5 Wight 
et al reported simple ankle dislocations to account for only 
0.46% of 5,000 ankle dislocations in their study.6 For sim-
ple ankle dislocations, they demonstrated that 31% were 
a result of sporting accidents, and 30% were attributed to 
motor vehicle accidents.6 

Though both the short- and long-term potential sequelae 
of an ankle dislocation have been discussed, there is little 

information regarding the overall epidemiology of ankle dis-
location both with and without associated fracture. In this 
study, we investigated the incidence of ankle dislocations 
presenting to United States (U.S.) emergency departments 
(EDs). We hypothesized there to be a high incidence of ankle 
dislocation associated with athletic activities and the greatest 
rate of ankle dislocation occurring in the 18–64 age group.

METHODS

Data Source
The NEISS database was queried to identify rates of ankle 
dislocation presenting to U.S. EDs from 2009–2018. NEISS 
is a publicly available database published by the Consumer 
Product Safety Commission (CPSC). The database consists 
of data from ED visits from 100 sample hospitals nation-
wide. This sample data is then used to provide national esti-
mates of consumer product-related injury visits to U.S. EDs. 
National estimates produced by NEISS have previously been 
used in epidemiologic studies of orthopedic injuries.7-9

Patient Selection
Records from 2009–2018 were queried to identify ankle dis-
location data using body part code 37 for ankle and injury 
diagnosis code 55 for dislocation. Isolated ankle disloca-
tions and ankle fracture-dislocations were grouped together 
for the purposes of this study. Data available for each case 
included treatment date, age, sex, race, anatomic site of 
injury, patient disposition from ED, location of injury, and 
narrative description of injury. Ankle dislocation rates were 
evaluated by age, sex, race, location of injury, product/activ-
ity, and patient disposition. Patient disposition was evalu-
ated as either treated and released from the ED or admitted 
to the hospital. 

Statistical Analysis
All statistical analysis was performed using Stata (StataCorp, 
College Station, TX), RStudio (RStudio Inc., Boston, MA), 
and Microsoft Excel (Microsoft Corporation, Redmond, WA). 
The incidence of ankle dislocation was calculated by each 
of the following characteristics: age, sex, race, and prod-
uct/activity using US Census Bureau data. Incidence rates 
were reported in 1,000,000 person-years. ANOVA and chi-
square analyses were performed. Statistical significance was 
defined as P < 0.05.
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Results
A total of 30,477 patients with ankle dislocations presenting 
to U.S. EDs were identified from 2009–2018. Over half of 
the ankle dislocations occurred in male patients (59.8%, n = 
18,240), while 41.2% (n = 12,237) occurred in females. There 
was an overall incidence rate of 9.32 (95% CI: 7.52, 11.1) 
ankle dislocations per million person-years.

The leading product groups responsible for ankle disloca-
tion were sports and recreation equipment, home structures/
construction materials, and home furnishings, fixtures, and 
accessories. Sports and recreation equipment were respon-
sible for 53.0% (n = 16,149) of ankle dislocations with an 
incidence rate of 4.93 (95% CI: 3.96, 5.91) per million per-
son-years. Home structures and construction materials were 
responsible for 33.7% (n = 10,284) of ankle dislocations with 
an incidence rate of 3.14 (95% CI: 2.12, 4.17) per million per-
son-years. Home furnishings, fixtures, and accessories were 
responsible for 11.9% (n = 3,636) of ankle dislocations with 
an incidence rate of 1.11 (95% CI: 0.80, 1.42) per million 
person-years.

The leading causes of ankle dislocation in descending 
order by product code were stairs/steps, basketball, floors/
flooring materials, football, soccer, ladders, and volleyball 
(Figure 1, Table 1). 

In males, simple ankle dislocations and complex ankle 
fracture-dislocations occurred, in descending order, as a 

result of injuries during basketball (n = 4,766), stairs/steps 
(n = 2,134), football (n = 1,441), and soccer (n = 1,215) (Figure 
2). In females, stairs/steps (n = 4,489) were the leading cause 
of ankle dislocations followed by floors/flooring materials 
(n = 1,494) (Figure 3). In males, basketball had the highest 
incidence rate of ankle dislocation at 3.14 per million per-
son-years (95% CI: 2.31, 3.97) while stairs/steps had the 
highest incidence rate in females at 2.86 per million per-
son-years (95% CI: 1.55, 4.17). Males sustained significantly 
more ankle dislocations than females with an incidence rate 
ratio (IRR) of 1.54 (95% CI: 1.22, 2.10) (p < 0.0001). 

CONTRIBUTION

Figure 1. Most Common Activities and Products Associated with Ankle 

Dislocation Overall, 2009–2018

Product/
Activity

N (National 
Estimate)

% Incidence 
Rate

95% CI

Stairs/Steps 6,623 21.7 2.02 (1.23, 2.82)

Basketball 4,856 15.9 1.48 (1.10, 1.87)

Floors 1,816 6.0 0.56 (0.34, 0.77)

Football 1,441 4.7 0.44 (0.25, 0.63)

Soccer 1,374 4.5 0.42 (0.21, 0.63)

Ladders 1,263 4.1 0.39 (0.18, 0.59)

Volleyball 1,226 4.0 0.37 (0.18, 0.57)

Table 1. Incidence of Ankle Dislocation by Product/Activity

*Incidence rates are reported in 1 million person-years.

Figure 3. Most Common Activities and Products Associated with Ankle 

Dislocation in Females, 2009–2018

Figure 2. Most Common Activities and Products Associated with Ankle 

Dislocation in Males, 2009–2018

Figure 4. Incidence of Ankle Dislocations by Age, 2009–2018
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Age and Sex
Individuals presenting with an ankle dislocation ranged in 
age from 8 to 95 years of age. Ankle dislocations peaked in 
the third decade of life at 16.94 per million person-years 
(Figure 4). The mean age of all patients was 33.97 years of 
age with a mode of 23. The age at which ankle dislocation 
peaked differed significantly by sex. In males, the mean age 
was 33.33 with a mode of 23 while in females, the mean age 
was 39.27 with a mode of 14 (p < 0.0001). For ages < 18 years 
of age, there was an incidence rate of 4.01 per million per-
son-years (95% CI: 2.03, 6.00) while from 18–64 there was 
an incidence rate of 11.38 per million person-years (95% CI: 
9.11, 13.64). Patients 65 years of age had an incidence rate of 
8.79 per million person-years (95% CI: 5.71, 11.87).

Race
Only 66% of reported ankle dislocation had race data 
recorded. White patients contributed 71.69% of ankle dis-
locations with an incidence rate of 5.58 per million person- 
years (95% CI: 4.49, 6.67). Black patients contributed 16.76% 
with an incidence rate of 7.04 per million person-years (95% 
CI: 5.66, 8.42). Hispanic patients contributed 8.70% with  
an incidence rate of 2.92 per million person-years (95% CI: 
2.35, 3.49). Asian patients accounted for 2.36% with an inci-
dence rate of 2.45 per million person-years (95% CI: 1.97, 
2.93). Native American patients accounted for 0.41% with 
an incidence rate of 1.97 per million person-years (95% 
CI: 1.59, 2.36). Native Hawaiian/Pacific Islander patients 
accounted for 0.08% with an incidence rate of 1.97 per million  
person-years (95% CI: 1.59, 2.36).

Injury Locale and Disposition
Among ankle dislocations identified with location data 
recorded, 42.05% of ankle dislocations occurred in a “place 
of sports/recreation”, 38.61% occurred at “home”, 8.71% 
occurred on “public property”, 6.17% occurred at “school”, 
4.17% occurred on a “street/highway”, and 0.19% occurred 
on a “farm/ranch.” Location was recorded for 70.01% of 
NEISS ankle dislocation cases.

DISCUSSION

In this nationwide sample, stairs/steps were found to be 
associated with the greatest number of ankle dislocation 
events. The overall incidence of ankle dislocations pre-
senting to U.S. EDs increased by 54% from 2009–2018 (p = 
0.017). Males accounted for significantly more ED visits for 
ankle dislocations over the ten-year period. 

Stairs have long been implicated in the epidemiology of 
ankle sprains.7 There is little evidence available linking 
stairs and steps to ankle dislocation. However, it would fol-
low that mechanisms that have been shown to lead to lig-
amentous sprain could precipitate dislocation of the joint 
with adequate force and appropriate vector. Faergemann and 
Larsen reported the ankle joint to be the most commonly 

sprained or contused joint in a retrospective study of 1462 
patients with non-occupational fall injuries from ladders and 
scaffolds.10 Furthermore, in the elderly population, falls are 
the leading cause of emergency department visits.11 Many 
studies have shown formalized exercise programs and physi-
cal therapy regimens as effective strategies for fall reduction 
in the elderly population.12-14 Given the association of ankle 
dislocation and stairs described here, fall prevention strat-
egies could be of benefit, particularly in reducing rates of 
ankle injury in the elderly population.

It was not surprising to find high incidences of ankle 
dislocation in basketball and volleyball given the repeti-
tive high-impact jumping in both sports. Much of the data 
regarding ankle injury in basketball and volleyball primar-
ily describe ankle sprain. Bahr et al reported a relative risk 
of ankle inversion injuries in match play versus training 
amongst volleyball athletes.15 The majority (63%) of the 
reported injuries were sustained after landing while block-
ing at the net.15 A greater risk for ankle injury has been seen 
in athletes at a higher level of competition. Among both 
male and female basketball athletes, Hosea et al reported 
a doubling in the risk of ankle injury at the intercollegiate 
level compared with the interscholastic level.16 

Several case reports have described isolated pure ankle 
dislocation in association with basketball and volleyball.17-20 

Ankle dislocations are more common in these sports because 
of the frequent jumping required in both sports.17 However, 
there is a paucity of data regarding the epidemiology of ankle 
dislocation in these sports.

Ankle dislocations are most commonly complex ankle 
fracture-dislocations seen in the setting of concomitant 
ankle fracture.2-5 Complex ankle fracture-dislocations have 
been shown to lead to worse functional outcomes.21 Sculco 
et al reported a significant increase in pain upon 21-month 
follow-up as well as a significant decrease in both ankle and 
subtalar range of motion in patients with ankle fracture-dis-
locations.21 Given the potential for adverse outcomes in 
patients with dislocation, the epidemiology of ankle dislo-
cation is important to identify populations most likely to 
experience an ankle fracture dislocation in attempts to pre-
vent new cases as well as to target existing cases for early, 
directed physical therapy.

Isolated ankle dislocations are far less common than other 
studied musculoskeletal injuries. Zacchilli and Owens 
reported a shoulder dislocation rate of 23.9 per 100,000 
person-years also using the NEISS database.22 Golan et al 
reported a finger dislocation rate of 11.11 per 100,000 per-
son-years.23 The study also reported the greatest incidence 
of finger dislocations to occur in Black males ages 15–19.23 
Our current study found that the greatest incidence of ankle 
dislocations occurs in males aged 20–29. Though ankle dis-
locations occur at a much less frequent rate than dislocation 
of other joints, the young male population remains the most 
affected demographic.  
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Furthermore, participation in outdoor organized exercise 
and recreational activities has increased in recent years.24 
This may account for a potential increase in ankle disloca-
tions over the past 10 years.

Limitations
The NEISS database consists of a sampling of 100 hospitals’ 
EDs nationwide and provides weighted estimates based on 
the sample. As such, this study is at risk for improper diag-
nosis coding and sampling bias. The sample in this study 
does not include individuals who did not seek treatment 
or those who sought treatment in a facility other than an 
ED. This database groups fracture-dislocations and isolated 
dislocations as a single diagnosis and did not identify spe-
cific mechanisms of injury implicated in ankle dislocation. 
Future studies should investigate the incidence of isolated 
ankle dislocations and assess the specific mechanisms asso-
ciated with ankle dislocation in the identified products, 
sports, and activities.

Another potential limitation of this study lies in lack of 
details about patient’s injury severity, associated injuries, 
hospital course and overall management. Because the NEISS 
database is comprised of data from emergency departments, 
there is often not much detailed information about the 
patient’s injuries or management after they leave the ED. 
For example, there is no way to tell the incidence of open 
injuries, the time from injury to reduction, or the rates of 
neurovascular compromise or operative management. To 
better explore the post-ED care continuum for ankle disloca-
tions, future studies should consider utilizing retrospective 
chart review to further explore the full hospital course of 
ankle dislocations that present to the ED. 

CONCLUSION

This study demonstrates that there appears to be an increas-
ing incidence of ankle dislocations occurring during the 
period 2009–2018. As participation in outdoor activities and 
sports increase, ankle dislocation events may follow suit. 
Individuals and providers should be aware of the potential for 
ankle dislocation in the adult population in those engaging 
in high-impact, jumping sports and recreational activities. 
Awareness should also exist about the potential for ankle 
dislocation particularly in those frequently interacting with 
stairs and steps. Further investigation may be warranted to 
help identify a reason for the increase in ankle dislocation 
cases and hopefully develop interventions to help reduce the 
incidence and morbidity of ankle dislocations.

CONTRIBUTION
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Anti-SARS-CoV-2 Monoclonal Antibodies in Pediatrics:  
Statewide Experience in Rhode Island
OSAMA IBRAHIM, MD; WINSTON MCCORMICK, MD; KRISTEN FERLISI, MPH; SHANNON BAKER, PharmD, BCSCP;  

RISHI LULLA, MD; MICHAEL KOSTER, MD

ABSTRACT 

BACKGROUND:  The pediatric population has suffered 
COVID-19 infections with measurable morbidity and 
mortality. Without oral options in those less than 12 
years of age, practical treatment in this rapidly evolving 
disease is necessary. One treatment modality is monoclo-
nal antibodies. Limited information describes the effica-
cy and safety of anti-SARS-CoV-2 monoclonal antibodies 
in pediatrics. This is the largest case series addressing 
efficacy and safety of monoclonal antibodies in this  
population.

OBJECTIVE:  To report patient characteristics, side effects  
encountered, and hospital admissions or emergency  
department visits within 30 days following treatment.

DESIGN:  This retrospective case series includes high-risk 
pediatric COVID-19 patients who received monoclonal 
antibody infusions in a tertiary care center as outpatients 
between January 2021 and January 2022.

OUTCOMES:  There were 108 patients included with 
seven patients (6.5%) having infusion-related reactions 
with no other adverse events reported. Following the 
monoclonal treatment, three patients presented to the 
emergency department for worsening symptoms, and 
one patient was admitted to the pediatric ICU for wors-
ening respiratory status. No other admissions or emer-
gency department visits were reported in the one month  
following the infusion. 

CONCLUSIONS:  In this case series study, monoclonal  
antibody infusions were well tolerated. 

KEYWORDS:  COVID-19, monoclonal antibodies, 
pediatrics  

INTRODUCTION

COVID-19 infection can manifest as a serious disease with 
severe consequences in pediatrics, especially those with 
certain high-risk medical conditions. Thirty percent of hos-
pitalized unvaccinated children with COVID-19 require 
intensive care unit admission.1,2,3 Of those who were hos-
pitalized, more than 80% had at least one underlying medi-
cal condition.2 A large portion of children and youth are not 

vaccinated against COVID-19 in the United States.4 Fur-
thermore, immunosuppressed patients remain vulnerable to 
severe disease due to lower vaccine efficacy in this group.5  
This leaves a significant percentage of the pediatric popu-
lation vulnerable to severe COVID-19 infections and sub-
sequent multisystem inflammatory syndrome (MIS-C), thus 
the necessity for effective treatment measures, particularly 
as more transmissible strains of COVID-19 emerge. One 
such promising therapeutic agent to prevent severe illness 
and death has been the development of anti-SARS-CoV-2 
monoclonal antibody therapies (mAbs). They target the 
receptor binding domain on the spike protein of the SARS-
CoV-2 virus neutralizing the virus and minimizing the  
progression to the hyperinflammatory stage of COVID-19.6

The US Food and Drug Administration (FDA) reviewed 
and approved multiple Emergency Use Authorizations 
(EUA) for mAbs used in mild-to-moderate Covid-19 illness 
or as post-exposure prophylaxis in children with risk factors 
for progression to severe disease. These indicated risk factors 
included the following: BMI above 85th percentile, immu-
nosuppressive disease or treatment, cardiovascular disease 
or hypertension, chronic lung diseases, sickle cell disease or 
thalassemia, neurodevelopmental disorders, having a depen-
dence on medical technology, diabetes mellitus, chronic 
kidney disease, or pregnancy. However, due to the preva-
lence of the Omicron sub-variants, casirivimab/imdevimab, 
bamlanivimab/etesevimab, sotrovimab, bebtelovimab, 
tixagevimab/cilgavimab are no longer authorized in the  
United States.  

Clinical trials have demonstrated decreasing viral loads 
and reductions in hospitalization and death in these high-
risk COVID-19 patients after mAbs administration.7,8 How-
ever, there were few pediatric patients in these trials, and 
there remains insufficient literature examining the effective-
ness and tolerability of mAbs in clinical practice among the 
broader pediatric population. Available literature includes 
multiple case series of variable sizes and the largest study 
included 94 patients.9,10,11,12 Overall, the administration was 
safe with a variable rate of side effects in adolescents and 
young adults. A recent European case series reported good 
tolerance in children younger than 12 years with no signifi-
cant adverse events.13 

This study reports a statewide experience with mAbs 
administration in eligible children of all age groups with 
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risk factors for severe COVID-19 disease, including trans- 
disciplinary discussion of referral, administration, and clin-
ical outcomes in Rhode Island, which has the highest doc-
umented rate of pediatric COVID-19 infection (38%) during 
the pandemic within the United States.14

METHODS 

Patients with mild-to-moderate COVID-19 infection who 
had risk factors for developing severe disease and received 
monoclonal antibody infusion in the Tomorrow Fund Clinic 
at Hasbro Children’s Hospital, the only tertiary pediatric 
hospital in RI, from January 2021 to January 2022 were 
included in the study. All patients had at least one underly-
ing risk factor as per the FDA EUA. Patients were referred 
by community pediatricians and all of them were outpa-
tients.  Communications with referring pediatricians were 
by phone utilizing a standardized referral form. Communi-
cation between teams was done via HIPAA-compliant elec-
tronic methods. Pediatric Infectious Diseases specialists 
determined mAb eligibility. Patients were considered high 
risk if they had at least one of the following comorbidities: 
age less than one year, BMI above 85th percentile, immuno-
suppression, cardiovascular disease or hypertension, chronic 
lung diseases, sickle cell disease, neurodevelopmental disor-
ders, liver disease, diabetes mellitus, chronic kidney disease, 
having a dependence on medical technology. All patients 
received one of the following: (1) bamlanivimab 700 mg, 
(2) casirivimab 600 mg and imdevimab 600 mg, (3) bam-
lanivimab 700 mg and etesevimab 1400 mg or (4) sotrovimab 
500 mg over 30 minutes and all were observed for one hour 
afterward. After obtaining Lifespan’s Institutional Review 
Board approval, relevant demographic and clinical data 
including sex, ethnicity, age, symptomatology, underlying 
disease, side effects, and outcome were abstracted retrospec-
tively from the electronic health record. Quality checks were 
applied to the data to remove duplicates and errors. Descrip-
tive statistics were reported using Microsoft Excel (2016).

RESULTS

Overall, 108 patients received mAb infusions for COVID-
19, with 97 (89.8%) for treatment needs and 11 (10.2%) as 
post-exposure prophylaxis (Table 1). Of these, nine patients 
(8.3%) received bamlanivimab, 62 patients (57.4%) received 
bamlanivimab/etesevimab, 36 patients (33.3%) received 
casirivimab/imdevimab, and one patient (0.9%) received 
sotrovimab. Of the high-risk conditions, 65 patients (60.2%) 
had one comorbidity and 43 patients (39.8%) had two or 
more comorbidities. The most common comorbidities were 
obesity, chronic lung diseases, and immunosuppression. 
Patients ranged in age from 3 months to 26 years and the 
average age was 14.5 years. Fifty-one percent were females 
and 49% were males. 

Table 1. Characteristics of patients – N 108 (%)

Age in years Below 1: 6 (5.6)
1–11: 28 (25.9)
12–18: 66 (61.1)
Above 18: 8 (7.4)

Gender Male 53 (49)
Female 55 (51)

Ethnicity Hispanic 21 (19.4)
Non-Hispanic 81 (75)
Unknown 6 (5.6)

Comorbidities 
   Age<1
   Obesity
   CKD
   DM
   Immunosuppression
   CHD/HTN
   Chronic lung diseases
   SCD
   Neurodevelopmental 
   Liver disease
   Dependence on medical    
   technology

168
6
48
1
5
33
13
37
4
15
3
3

Number of comorbidities  
per patient 

One comorbidity: 65 (60.2)
Two comorbidities: 29 (26.8)
Three comorbidities:11 (10.2)
Four comorbidities: 3 (2.8)

PCR timing in days 2 (median) 1–3  
(25th and 75th quartiles)

Duration of symptoms in days 4 (median) 2–6  
(25th and 75th quartiles)

Vaccination Not vaccinated: 80 (74.1)
Received 1 dose: 5 (4.6)
Received 2 doses: 17 (15.7)
Received 3 doses: 4 (3.7)
Unknown: 2 (1.8)

BMI Below 85th percentile: 60 (55.6)
Above 85th percentile: 48 (44.4)

County Providence: 61 (56.5)
Newport: 6 (5.6)
Washington: 7 (6.5)
Kent: 13 (12)
Bristol: 9 (8.3)
Outside RI: 12 (11.1)

Clinical outcomes Infusion reactions: 7 (6.5)
30-d ED visit: 4 (3.7)
30-d admission: 3 (2.8)

Nearly all patients tolerated the infusion. There were 
seven cases (6.5%) of infusion-related reactions that 
resolved in the observation area with the infusion discon-
tinued in four patients (3.7%)(Table 2). Of the cohort, 101 
patients (93.5%) completed their recovery at home without 
emergency department visits or escalation of care (Table 3).  
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Only one patient (0.9%) with obesity and asthma was admit-
ted to the pediatric intensive care unit (PICU) 4 days after 
the infusion due to COVID-19 progression resulting in respi-
ratory distress. The patient required continuous positive 
airway pressure and steroids and was discharged home after 
four days. Two patients (1.8%) were admitted to the hospital 
within 30 days due to other conditions, and of those, one 
patient with sickle cell disease was admitted for bilateral 
lower limb pain ischemic-occlusive crisis, while the other 
patient was admitted with leukemia relapse. Four total 
patients (3.7%) presented to the emergency department, 
three with worsening symptoms and one other with sickle 
cell-induced pain crisis, with all four treated symptom-
atically and discharged home. No cases with MIS-C were 
reported within two months post-infusion.

Patient number Side effect Comorbidities agent Infusion 
completion

Patient 1 Chest tightness and desaturation down to 86% B-ALL Bamlanivimab/etesevimab No

Patient 2 Dyspnea with desaturation to 70%, perioral cyanosis Obesity Bamlanivimab/etesevimab No

Patient 3 Abdominal discomfort Obesity Casirivimab/imdevimab Yes

Patient 4 Tingling lips and throat, cough, SOB, received solumedrol HLH, obesity, HTN Casirivimab/imdevimab No

Patient 5 “Felt throat closing”, fever, given solumedrol, 
acetaminophen, diphenhydramine 

Obesity Bamlanivimab/etesevimab Yes

Patient 6 self-resolving itchiness, pain DM, Asthma, Obesity Casirivimab/imdevimab Yes

Patient 7 Pain in legs and back, tightness SCD, Asthma Bamlanivimab/etesevimab No 

Patient number Comorbidities Initial symptoms infusion Duration of 
symptoms before 
infusion in days

Vaccination Type of revisit

COVID related

Patient 1 Asthma, obesity Rhinorrhea Bamlanivimab/
etesevimab

8 Not vaccinated PICU admission

Patient 2 Asthma, obesity Fever, rhinorrhea, 
cough

Bamlanivimab/
etesevimab

6 Not vaccinated ED visit 

Patient 3 Obesity Fever, cough, vomiting, 
diarrhea

Bamlanivimab/
etesevimab

8 Not vaccinated ED visit

Patient 4 Asthma, obesity, 
chronic liver disease, 
cardiovascular disease

Cough, dyspnea, aches, 
nausea/vomiting

Casirivimab/
imdevimab

8 2 doses ED visit

Non-Covid related

Patient 1 Sickle cell disease, asthma Post-exposure 
prophylaxis 

Bamlanivimab/
etesevimab

NA Not vaccinated ED visit for SCD 
pain crisis

Patient 2 Sickle cell disease Fever, cough, dehydra-
tion/vomiting/myalgia

Casirivimab/
imdevimab

2  2 doses Floor admission 
for SCD pain crisis

Patient 3 B cell ALL Cough, diarrhea Bamlanivimab 2  Not vaccinated Floor admission 
for ALL relapse 
and sepsis 

Table 3. Characteristics of patients with ED visits or hospital admissions 

Table 2. Documentation of adverse events that occurred during infusion

DISCUSSION
To date, there are few case series addressing the safety and 
tolerability of mAbs in pediatrics. In these studies, patients 
received different agents with good tolerability.9-12,15,16 The 
clinical trials and adult data showed that side effects are 
usually mild. However, there remains a paucity of evidence 
for the safety, tolerability, efficacy, and indications for the 
usage of mAbs in the pediatric population. There is evidence 
in adults that early administration of mAbs decreases the 
burden on health systems by decreasing hospital admis-
sions, emergency department visits, hospitalization, and 
duration of hospitalizations.17,18 Data from one adult study 
assessing casirivimab/ imdevimab, showed decreased rates 
of hospital admissions in patients above 65 years of age, but 
the infusion was conversely associated with longer stays in 
the ED due to the mAb infusion process.19 For this reason, 
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we gave the infusions in an outpatient center to prevent the  
overwhelming of emergency department resources.

There were four different regimens in our cohort. Bam-
lanivimab alone was infused in nine patients, and all of 
them recovered. While bamlanivimab demonstrated prom-
ising outcomes among high-risk populations including solid 
organ transplant recipients, it is no longer authorized due 
to emerging resistance among the SARS-CoV-2 variants.20,21 
Ninety-eight patients received bamlanivimab/etesevimab 
and casirivimab/imdevimab with good tolerance and promis-
ing efficacy but as the omicron variant became predominant, 
the FDA suspended authorization due to decreased activity 
and inability to neutralize the predominant subvariants. 

The emergence of resistant variants that decrease the effi-
cacy of vaccines and therapeutics is a major obstacle that 
needs collaborative efforts from governments, scientists, 
hospitals, and companies. Future surges of COVID-19 are a 
distinct threat, and physicians must be nimble to respond 
to emerging variants by streamlining supply chains for new 
treatments.

The route of parenteral administration can be a challenge, 
especially with overwhelmed health systems. A recent study 
showed that subcutaneous casirivimab and imdevimab had 
good efficacy compared with intravenous infusion.22 Other 
obstacles to widespread mAb use among pediatric patients 
include cost, feasibility in community settings, and equity 
in delivery.23 Multiple studies had shown Black and His-
panic patients with COVID-19 infection were less likely to 
receive mAbs.24,25 This could be attributed to multiple fac-
tors including decreased awareness in some ethnic groups, 
inadequate insurance coverage, lack of health system access, 
and lack of transportation. The Rhode Island Department of 
Health did work with a home ambulance agency to adminis-
ter mAbs in the community to those over 12 years of age. We 
were not able to report race in our study as our chart review 
process was able to identify ethnicity but not race.

There was an up-trending number of infusions per week 
in the last few months of the infusion period. This can be 
attributed to expanding EUA for bamlanivimab/etesevimab 
to include children of all ages but could also be attributed to 
improved community awareness and clinicians’ understand-
ing of mAbs safety and efficacy that supplanted the general 
lack of data and formal guidance among high-risk pediatric 
patients. Initially, some clinicians were not aware of the 
availability of mAbs for children, few were hesitant due to 
the absence of endorsement of routine use by the Pediatric 
Infectious Diseases Society during the study period.26 As we 
are a large referring center, our pediatric infectious diseases 
fellows and faculty received phone calls from community 
physicians requesting guidance in managing children with 
comorbidities which helped to increase awareness. Our 
referral information, along with other community infu-
sion resources were available on the state’s Department of 
Health website. 

Data regarding risk factors for severe COVID-19 in pediat-
rics is emerging; a case series of COVID-19 decedents showed 
that 86% of patients had at least one underlying comorbid 
condition including obesity (42%) and asthma (29%).27 The 
evidence that conditions like obesity, immunosuppression, 
respiratory technology dependence, and chronic respiratory 
diseases can be independent risk factors for severe COVID-
19 disease led the Pediatric Infectious Diseases Society to 
update its guidance on the use of mAbs.28 However, there is 
a knowledge gap regarding how severe underlying conditions 
contribute to increased risk for COVID-19 severe disease. 
This can be important to ensure equity of treatment given 
the interruptions in supply. Data are still emerging regard-
ing the other comorbidities listed in the FDA EUA. Most 
mAbs trials insufficiently enrolled pediatric populations 
inclusive of comorbidities like genetic disorders which can 
be absent in adult populations. As data emerge, indications 
for mAbs will continue to be modified.  Partnering with our 
adult colleagues on clinical trials helped create the scaffold-
ing to operationalize infusions once EUA approval occurred.  
In addition, key collaboration with pharmacy, information 
technology, and our infusion teams created the seamlessness 
necessary in our pathways to respond to changing environ-
ments concerning new/revoked authorizations, eligibility 
criteria, and emerging variants with resistance to mAbs.

Our 108-patient case series revealed that mAb infusions 
were well tolerated. The infusion was discontinued in 3.7 % 
of patients with all having complete resolutions of symptoms 
before leaving the infusion center. All patients recovered at 
home except for one patient who required PICU admission. 
He required respiratory support by BiPAP for 4 days before 
recovering completely, and three other patients presented to 
the emergency department. Another three patients required 
emergency department visits or admission for other reasons. 
It is worth mentioning that all the patients who represented 
to the hospital received the infusion between days 6 and 
8 of symptoms. This, suggesting early infusion of mAbs, 
may indeed be more effective in preventing severe COVID-
19 infection, death, and lower hospital services utilization 
among the high-risk pediatric population during COVID-19 
surges. While we do not know the number needed to treat, 
we offer the largest pediatric mAbs case series to date during 
this pandemic. Ideally, a prospective study would provide 
strong evidence regarding the overall efficacy and tolerabil-
ity of these treatments; however, this is not feasible due to 
inherent ethical concerns of withholding such a treatment 
to high-risk patients.

This study has several limitations as it is vulnerable to 
bias intrinsic to retrospective studies. There is no control 
arm to compare the mAbs cohort to an untreated popula-
tion with the same characteristics to understand efficacy. 
The heterogeneity of the underlying comorbid conditions 
and mAb infusions is also a limitation that would prevent 
the generalizability of the results to the greater population, 
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especially among patients who do not have risk factors for 
severe COVID-19 infection. Another limitation is the con-
venience of the sample, as there was also limited availabil-
ity for community infusions in those 12 years and older and 
whose outcomes we do not know. We can report there were 
no fatalities due to COVID-19 in children within the state 
during the study period.   

CONCLUSION

In conclusion, we present the experience of a tertiary pedi-
atric care facility with multiple regimens of monoclonal 
antibody infusion for COVID-19 in the high-risk pediatric 
population which demonstrates good tolerability and effi-
cacy in preventing severe COVID-19 infection. The pediat-
ric population cannot remain an afterthought with respect 
to therapeutics as this pandemic continues and further 
research is needed to support their therapeutics. 
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The Effect of Surgical Duration on Complications and Patient Reported 
Outcomes in Total Hip Replacement as Evaluated Through Multi-Surgeon 
Pooled FORCE Registry Data from a Tertiary Care Referral Total Joint Center 
DEREK R. JENKINS, MD; JANINE MOLINO, PhD; ROY K. AARON, MD

ABSTRACT 

BACKGROUND:  The relationship between operative 
times and patient outcomes in total hip arthroplasty 
(THA) has not been well defined. 

METHODS:  From January 2016 to December 2019, data 
were prospectively collected for THA patients in the 
FORCE-TJR registry and hospital EMR of an academic 
total-joint center. 

RESULTS:  1,123 patients were included. Operative times 
ranged from 36 to 366 minutes, with a mean opera-
tive time of 111.26+/–31.37 minutes. Unadjusted GLM 
showed HOOS pain, ADL, and QoL scores differed across 
operative times, with patients who had operative times 
between 106 and 120 minutes having significantly low-
er pain, higher function, and better quality of life at 12 
months, especially compared to patients with operative 
times < 90 minutes. Patients who had operative times 
between 106 and 120 minutes had significantly better 
VR-12 PCS and MCS at 12 months. Although statisti-
cally significant, differences were small and did not per-
sist after controlling for within-surgeon effects, patient 
socio-demographics and baseline patient-reported out-
comes, suggesting that patient characteristics or with-
in-surgeon effects may play a more significant role in 
these patient-reported outcomes than operative time. 

CONCLUSION:  This study showed that among THA  
patients, operative times were significantly associated 
with patient-reported outcomes at 12 months post-oper-
atively, but is one of many surgeon and patient-related 
factors with effect on THA outcome.

KEYWORDS:  Total Hip Arthroplasty, THA, Operative 
Time, PROM, FORCE-TJR  

INTRODUCTION
Shorter surgical times have been reported to be associated 
with a variety of better outcomes,1-4 and could be assumed 
to decrease cost due to the high expense of operating room 
time.5 It may appear that decreasing time of an operation 
will confer better result to the patient and be more cost 
effective, but this may be true only up to a point. We would 
propose that expert surgeons should be efficient and perform 

required steps of the operation in a timely manner while 
also avoiding rushing and errors, with the goal of the best 
long-term result for the patient. Furthermore, with the 
transition to shared-responsibility payer programs, includ-
ing bundled care,6 value is assigned to long-term successful 
outcomes and avoiding complication and reoperation. This 
idea of valuing quality over speed is a well-understood con-
cept expressed commonly in familiar phrases such as haste 
makes waste, and slow is smooth and smooth is fast. 

The purpose of this study was to define the relationship 
between operative times and patient outcomes in total hip 
arthroplasty patients, drawing from the Function and Out-
comes Research for Comparative Effectiveness in Total Joint 
Replacement (FORCE-TJR) data registry of the Miriam Hos-
pital Total Joint Center, Providence, RI. The primary aim 
was to examine the relationship between operative times 
and patient-reported outcome measures 12 months postop-
eratively, and the secondary aim was to understand the rela-
tionship between operative time, length of hospital stay, and 
90-day all-cause-readmissions.

METHODS
This study was approved by the Lifespan Institutional 
Review Board.

Data Source
Deidentified clinical data from patients undergoing total 
hip replacements were obtained from the Function and 
Outcomes Research for Comparative Effectiveness in Total 
Joint Replacement (FORCE-TJR) data registry of the Miriam 
Hospital Total Joint Center. This is a retrospective review 
of registry data from January 2016 to December 2019. The 
FORCE-TJR maintains outcome data on primary THR and 
TKR using validated patient reported outcome (PRO) instru-
ments including, but not limited to, the hip disability and 
osteoarthritis outcome score (HOOS). This study uses the 
HOOS subscales of pain, activities of daily living (ADL), and 
quality of life (QOL), as well as the Veteran’s Rand 12-item 
(VR-12) health survey instrument with 2 outcome domains 
(physical health and mental health). PROs were collected pre-
operatively and 12 months postoperatively. The FORCE-TJR 
also contains data on patient socio-demographics, including 
age, gender, race, educational level, marital status, insurance 

 37 

 42 

 EN 

37A U G U S T  2 0 2 3   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  |  A U G U S T  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2023-08.asp
https://www.rimedicalsociety.org


CONTRIBUTION

status, body mass index, smoking status, diabetes, Charl-
son comorbidity index, and Oswestry low back score, all of 
which are included in this study. Additional data on length 
of hospital stay and 90-day-readmissions were obtained from 
the Miriam Hospital EPIC electronic medical record (EMR). 
Surgical time was defined as the difference between the 
timepoints logged in the EMR by the circulating nurse from 
“surgery start” to “surgery end.” Clinically, these time-
points correspond to surgical incision to closure complete. 

Outcomes Measures
The primary study outcomes were the HOOS pain, ADL, 
and QoL outcome scores and secondary outcomes included 
the VR-12 physical component (PCS) and mental component 
(MCS) outcome scores. The HOOS is a validated patient-re-
ported-outcome-measure (PROM)7 with 2 domains relevant 
to THA (pain and ADL function), and a QoL subscale, with 
scores ranging from 1 to 100 with higher scores associated 
with better outcomes. The VR-12 is a validated PROM8 

with two domains (MCS and PCS), scores range from 0 to 80 
where 50 is the general population mean, and higher scores 
are best. These measures were chosen as they represent 
different domains of recovery. Additional secondary study 
outcomes were length of hospital stay and 90-day all-cause 
readmissions. 

Independent Variables
The primary independent variable was operative time in 
minutes. For analysis purposes, operative time was exam-
ined as a categorical variable based on observed quintiles: 
<90 minutes, 90 to 105 minutes, 106 to 120 minutes, 121 
to 135 minutes, and >135 minutes. The preoperative model 
covariates considered in this study were age, gender, race, 
educational level, marital status, insurance status, body 
mass index, smoking status, diabetes, Charlson comorbidity 
index, and Oswestry low back score.

Power Analysis and Sample Size Justification 
Power was estimated with intent to determine the difference 
between operative time quintiles that could be detected at 
80% power with an estimated sample size of 1100 total hip 
arthroplasty cases, while accommodating the Bonferroni 
adjusted per-comparison alpha (p<0.005) necessary to main-
tain an overall two-tailed alpha of 0.05 across the hypothe-
ses we tested. A Bonferroni adjustment was chosen for the 
purposes of power analysis because it is highly conservative 
and the Holm test, which was used in all analyses, is based 
on the empirical p-value attained at the time of data analy-
sis which was unavailable. Given these parameters, a sam-
ple size of 1100 at the time of analysis maintained a power 
of approximately 80% to detect a difference of 3 points in 
the PROMS, a 0.22-day difference in hospital length of stay, 
and an 8% difference in 90-day all-cause readmission rates 
between operative time quintiles.

Statistical Methods
Data was imported into SAS version 9.4 (SAS Institute Inc., 
Cary, NC) for data management and statistical analysis. 
Descriptive statistics for the sample socio-demographics 
and baseline patient reported outcomes were obtained for 
the overall sample and by operative time. Mean and stan-
dard deviation were reported for the continuous variables 
while frequency and percentage were reported for the cate-
gorical variables. Analysis of variance (continuous variables) 
and Chi-square test (categorical variables) were used to com-
pare the patient socio-demographics and baseline patient 
reported outcomes across operative time. Generalized linear 
models (GLM) were used to assess the unadjusted associa-
tion between study outcomes and operative times. Gener-
alized estimating equations (GEE) were used to evaluate 
association between study outcomes and operative times, 
after accounting for study covariates and possible with-
in-surgeon effects. Classical sandwich estimators were used 
to protect against possible model misspecification. Post-
hoc pairwise comparisons between operative time quintiles 
were conducted within the regression model via orthogonal 
contrasts. The Holm test was used to correct for multiple 
comparisons where appropriate in order to maintain a two-
tailed familywise alpha at 0.05. A p-value < 0.05 was used to 
determine statistical significance.

RESULTS

Cohort Baseline Characteristics
There were 1,123 total hip arthroplasty patients available for 
analysis between January 2016 and December 2019 (mean 
Age=65.5 years, 41% male). Operative times ranged from 
36 minutes to 366 minutes, with a mean operative time 
of 111.26 minutes (SD=31.37). Table 1 presents the patient 
socio-demographics and baseline patient reported outcome 
measures. Several patient characteristics significantly dif-
fer across operative times, including age, gender, insurance 
status, education level, body mass index, Oswestry back 
pain score, baseline VR-12 mental component score, base-
line HOOS pain score, and baseline HOOS activities of daily 
living score (p<0.05). (See Table 2: Comparisons of patient 
characteristics across time groups.) Patient age decreases 
across operative times, with a mean of 67.7 years for opera-
tive times <90 minutes and a mean of 64.1 years for opera-
tive times >135 minutes (p=0.006). The percentage of males, 
privately insured patients, and patients with a college degree 
increases with increasing operative times (p<0.0001, p=0.01, 
p=0.04 respectively). Similarly, body mass index and HOOS 
outcome scores increase with increasing operative times. 

Outcome Assessments
Table 3 shows the distribution of patient reported outcome 
scores at 12 months postoperative, as well as the distribu-
tion of length of hospital and 90-day all-cause readmissions. 
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pain scores at 12-months post-operatively between patients 
with operative times >105 minutes (all p>0.05) (Table 4).

HOOS ADL scores at 12-months post-surgery signifi-
cantly differed across operative times in unadjusted GLM. 
Patients who had operative times between 106 and 120 min-
utes (M=89.36), between 121 and 135 minutes (M=88.83) and 
>135 minutes (M=89.40) had significantly fewer difficulties 
with activities of daily living than patients who had opera-
tive times <90 minutes (M=86.87, all p<0.0001) and between 
90 and 105 minutes (M=87.87, p<0.0001, p=0.02, p<0.0001 
respectively). Similarly, patients who had operative times 
between 90 and 105 minutes had significantly fewer diffi-
culties with activities of daily living than patients who had 
operative times <90 minutes (p=0.02). There were no statis-
tically significant differences in HOOS ADL scores among 
patients with operative times >105 minutes (all p>0.05) 
(Table 4).

HOOS QoL scores at 12-months post-surgery signifi-
cantly differed across operative times in the unadjusted 
GLM. Patients with operative times between 106 and 120 
minutes had significantly better quality of life at 12 months 
(i.e., higher QoL scores) (M=83.62) than patients with oper-
ative times <90 minutes (M=80.93, p<0.0001), between 90 
and 105 minutes (M=80.61, p<0.0001), between 121 and 135 
minutes (M=80.22, p<0.0001), and >135 minutes (M=80.93, 
p<0.0001). None of the other pairwise comparisons yielded 
statistically significant findings (Table 4).

VR-12 PCS at 12 months significantly differed across 
operative times in unadjusted GLM. Patients who had oper-
ative times between 106 and 120 minutes had significantly 
better physical functioning at 12 months (i.e., higher PCS 
scores) than patients who had operative times <90 minutes 
(M=47.53 vs. M=45.17, p<0.0001). Similarly, patients who 
had operative times >135 minutes had significantly better 
physical functioning at 12 months than patients who had 
operative times <90 minutes (M=45.17, p=0.001). There 
were no other statistically significant pairwise comparisons 
(Table 4).

VR-12 MCS scores at 12-months post-surgery signifi-
cantly differed across operative times in the unadjusted 
GLM. Patients with operative times between 106 and 
120 minutes had significantly better mental health at 12 
months (i.e., higher MCS scores) (M=56.71) than patients 
with operative times <90 minutes (M=54.06, p<0.0001) and 
between 90 and 105 minutes (M=54.64, p=0.0003). Similarly, 
patients with operative times between 121 and 135 minutes 
(M=55.51) and >135 minutes (M=55.69) had significantly 
better mental health than patients with operative times <90 
minutes (p=0.04 and p=0.01 respectively). Mental health 
at 12-months postoperative did not differ among patients 
who had operative times between 106 and 120 minutes and 
patients with operative times between 121 and 135 minutes 
(p=0.10) and >135 minutes (p=0.21). Similarly, mental health 
at 12-months postoperative did not significantly differ 

Characteristic N %

Male 459 41.28

BMI Category

     <25 230 21.12

     25-30 398 36.55

     30-35 293 26.91

     35-40 137 12.58

     >40 31 2.85

Race

     White 1042 94.73

     Black or African American 27 2.45

     Asian 4 0.36

     Native American or Alaska Native 3 0.27

     Native Hawaiian or Other Pacific Islander 1 0.09

     Other 15 1.36

     Refused 8 0.73

Married 712 64.26

Health Insurance Type

     Private 479 44.68

     Medicaid 29 2.71

     Medicare 520 48.51

     Other 44 4.10

Cigarette smoker 65 5.88

Diabetes 108 9.91

Age, Mean ± SD 65.49 ± 10.04

BMI, Mean ± SD 29.39 ± 5.33

OSWE Pain Intensity, Mean ± SD 2.00 ± 1.07

Charlson Comorbidity Index Count, Mean ± SD 0.40 ± 0.78

Baseline VR12 PCS, Mean ± SD 31.30 ± 9.59

Baseline VR12 MCS, Mean ± SD 54.89 ± 10.98

Baseline HOOS Pain, Mean ± SD 40.97 ± 17.56

Baseline HOOS ADL, Mean ± SD 46.47 ± 19.86

Baseline HOOS QoL, Mean ± SD 31.21 ± 17.97

Table 1. Sample Demographics and Baseline Patient Reported Outcomes

12-Months Patient-Reported Outcomes
Unadjusted GLM showed that HOOS pain scores 12-months 
post-operatively differed across operative times, with 
patients who had operative times of 106 to 120 minutes 
(M=89.04, p<0.0001 and p<0.0001 respectively), 121 to 135 
minutes (M=88.75, p=0.0003 and p<0.0001 respectively), and 
>135 minutes (M=88.57, p=0.01 and p=0.002, respectively) 
having significantly lower pain at 3 months than patients 
with operative times <90 minutes (M=86.27) and between 90 
and 105 minutes (M=87.35). Patients with operative times 
between 90 and 105 minutes had significantly lower pain 
than patients with operative times <90 minutes (p=0.01). 
There were no statistically significant differences in HOOS 
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<90 min 91–105 min 106–120 min 121–135 min >135 min P

Age 67.7 (10.2) 66.5 (10.8) 65.1 (9.7) 64.5 (9.2) 64.1 (10.1) 0.006

BMI 29.1 (5.4) 28.0 (4.8) 29.1 (5.1) 30.4 (5.7) 30.5 (5.3) <0.0001

OWSE pain 2.3 (1.2) 2.0 (1.1) 1.8 (1.0) 2.0 (1.0) 1.9 (1.0) <0.0001

CCI count 0.48 (0.90) 0.36 (0.62) 0.36 (0.85) 0.36 (0.85) 0.39 (0.71) 0.44

Pre PCS 31.2 (9.9) 30.7 (9.3) 31.6 (9.5) 31.6 (9.5) 31.2 (9.8) 0.78

Pre Pain 38.1 (18.2) 39.8 (17.2) 42.4 (18.1) 42.4 (18.1) 42.3 (16.3) 0.02

Pre MCS 52.7 (11.2) 55.1 (11.3) 56.6 (10.6) 56.6 (10.6) 55.5 (10.6) 0.002

Pre ADL 42.6 (20.5) 46.3 (19.1) 46.8 (20.3) 46.8 (20.3) 49.9 (18.9) 0.003

Male 71 (30.3%) 81 (39.1%) 109 (41.4%) 87 (43.1%) 110 (54.5%) <0.0001

Race
   Asian
   Black
   Native Am.
   Native HI
   Other
   Refused
   White

0 (0%)
6 (2.6%)
2 (0.9%)
0 (0%)

3 (1.3%)
3 (1.3%)

219 (94%)

1 (0.5%)
5 (2.5%)
0 (0%)
0 (0%)

5 (2.5%)
0 (0%)

191 (94.6%)

2 (0.8%)
2 (0.8%)
0 (0%)

1 (0.4%)
2 (0.8%)
3 (1.2%)

252 (96.2%)

0 (0%)
3 (1.5%)
0 (0%)
0 (0%)
2 (1%)

1 (0.5%)
196 (97%)

1 (0.5%)
10 (5.1%)
1 (0.5%)
0 (0%)

3 (1.5%)
1 (0.5%)

181 (91.9%)

0.29

Married 140 (60.1%) 138 (67.3%) 175 (66.8%) 124 (61.1%) 133 (66.2%) 0.34

Insurance
   Medicaid
   Medicare
   Other
   Private

13 (5.7%)
130 (56.8%)

8 (3.5%)
78 (34.1%)

3 (1.5%)
95 (48.7%)
9 (4.6%)

88 (45.1%)

3 (1.2%)
117 (46.3%)

9 (3.6%)
124 (49%)

5 (2.5%)
93 (47%)
8 (4%)

92 (46.5%)

4 (2.1%)
83 (43%)
10 (5.3%)
96 (49.7%)

0.01

Smoker 17 (7.3%) 12 (5.9%) 18 (6.8%) 8 (4.0%) 10 (5.0%) 0.58

Diabetes 23 (10.2%) 20 (9.8%) 22 (8.4%) 23 (11.7%) 19 (9.6%) 0.85

School completed
   <HS
   ≥ College Grad
   HS/Some College
   Other

11 (4.7%)
81 (34.5%)
138 (58.7%)

5 (2.1%)

7 (3.4%)
100 (49.0%)
92 (45.1%)
5 (2.5%)

8 (3.1%)
127 (48.5%)
121 (46.2%)

6 (2.3%)

5 (2.5%)
97 (48.0%)
97 (48.0%)
3 (1.5%)

3 (1.5%)
106 (53.0%)
89 (44.5%)
2 (1.0%)

0.04

Measure Mean SD

12-month PROMS

   HOOS Pain 88.13 15.60

   HOOS ADL 88.46 14.96

   HOOS QoL 81.27 19.53

   VR-12 PCS 46.59 10.09

   VR-12 MCS 55.37 9.74

Length of Hospital 
Stay, in days

1.77 0.90

90-day All Cause 
Readmissions

366 32.59

90-day All 
Cause Inpatient 
Readmissions

51 4.54

Patient  
Reported  
Outcome

Operative Time

<90 minutes
Mean  

(95% CI)

90–105 minutes
Mean  

(95% CI)

106–120 minutes
Mean 

 (95% CI)

121–135 minutes
Mean  

(95% CI)

>135 minutes
Mean 

 (95% CI)

HOOS

  Pain 86.27  
(85.78–86.74)

87.35  
(86.85–87.83) †

89.04  
(88.62–89.45) £†

88.75  
(88.28–89.21) £†

88.57 
(88.09–89.03) £†

  ADL 86.87  
(86.39–87.34) 

87.87  
(87.38–88.34) †

89.36  
(88.94–89.77) †£

88.83  
(88.36–89.29) †£

89.40  
(88.93–89.86) †£

  QoL 80.93  
(80.26–81.58)

80.61  
(89.90–81.29)

83.62  
(83.07–84.16) †£

80.22  
(79.53–80.89)*

80.13  
(79.39–80.84)*

VR–12

  PCS 46.26  
(45.52–46.99)

47.53  
(46.88–48.19)

46.34  
(45.60–47.07) †

47.16  
(46.43–47.89)

45.17 (44.48–
45.87) †

  MCS 54.06  
(53.36–54.76)

54.64  
(53.90–55.37)

56.71  
(56.06–57.36) †£

55.51  
(54.77–56.24) †

55.69 (54.95–
56.42) †

† p<0.05 for comparisons to <90 minutes
£ p<0.05 for comparisons to 90–105 minutes
* p<0.05 for comparisons to 106–120 minutes

Table 2. Comparisons of patient characteristics across time groups Table 3. Descriptive Statistics 

for Study Outcome Measures

Table 4. 12-month HOOS and VR-12 patient reported outcomes by operative times

among patients with operative 
times <90 minutes and between 
90 and 105 minutes (p=0.54) or 
among patients with operative 
times between 90 and 105 min-
utes and between 121 and 135 
minutes (p=0.30) or >135 min-
utes (p=0.21) (Table 4).

There were no statistically  
significant differences in pa- 
tient-reported outcomes at 12 
months after controlling for 
within-surgeon effects, patient 
socio-demographics and base-
line patient reported outcomes 
in the GEE, suggesting that pa- 
tient characteristics or within- 
surgeon effects may play a 
more significant role in these 
patient-reported-outcomes than  
operative time. 

Length of Hospital Stay
There were no statistically sig-
nificant differences in length of 
hospital stays between opera-
tive times.

90-Day All-Cause 
Readmissions
90-day-all-cause-readmissions 
significantly differed across op- 
erative times. (See Table 5a,b: 
Readmission rates by proce-
dure time.) Patients who had 
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an operative time between 106 and 120 minutes had a sig- 
nificantly lower likelihood of 90-day all-cause readmission 
than patients who had an operative time >135 minutes 
(25.2% vs. 41.8%, p=0.002). There were no other statistically  
significant pairwise comparisons.  

DISCUSSION

This paper sought to determine the relationship between 
operative times and patient-reported outcomes, length of 
hospital stay, and 90-day all-cause readmissions among 
total hip arthroplasty patients. Analysis showed that among 
total hip arthroplasty patients, operative times were sig-
nificantly associated with patient-reported outcomes 12 
months post-operatively and 90-day all-cause readmissions 
but not with length of hospital stay. Further, the study indi-
cated that this relationship between operative times and 
patient-reported outcomes and 90-day all-cause readmis-
sions was not linear, suggesting an optimal operative time 
between 106 and 120 minutes. 

Differences in the outcome measures, while statistically 
significant were very small, and the clinical significance of 
these small differences should be considered. The defini-
tion of a Minimal Clinically Important Change in HOOS 
score varies across publications,9 -11 but is reported at 6 to 33 
depending on study and calculation methods.

Comparison P-value

<90 minutes to 

90–105 minutes 0.99

106–120 minutes 0.91

121–135 minutes 0.99

> 135 minutes 0.09

90–105 minutes to

106–120 minutes 0.25

121–135 minutes 0.99

> 135 minutes 0.59

106–120 minutes to

121–135 minutes 0.44

> 135 minutes 0.002

121–135 minutes to

>135 minutes 0.44

Table 5a. Readmission rates by procedure time

* p<0.05 for comparisons to 106–120 minutes

<90 minutes
% (95% CI)

90–105 minutes
% (95% CI)

106–120 minutes
% (95% CI)

121–135 minutes
% (95% CI)

>135 minutes
% (95% CI)

Readmission Rate 30% (24.5–36.1%) 34.3% (28.2–41.0%) 25.2% (20.3–30.8%) 33.0% (26.9–39.7%) 41.8% (24.5–36.1%)*

Table 5b. P-values for the above comparisons

Furthermore, these differences in patient-reported out-
comes in relation to operative time, after controlling for 
within-surgeon effects, patient’s socio-demographics and 
baseline patient reported outcomes became insignificant. 
This emphasizes that time in the operating room alone is 
not the only factor in the success of surgery, but instead this 
suggests that patient selection, and what is done in the oper-
ating room by the surgeon in the time they have may be 
more important factors influencing patient outcome. 

It is important to note that the optimal operative time 
range we have determined in this study is slightly greater 
than a previous study using the ACS National Surgical Qual-
ity Improvement Program (NSQIP) database, which reported 
optimal THA operative time at approximately 80 minutes.12 
A THA operative time cutoff of greater than 150 minutes 
is suggested to prevent a significant but slight increase in 
revision rates using the Norwegian Arthroplasty Registry.13 
Historical average THA operative times reported in previ-
ous studies had been shown to decrease from 171.0 to 142.5 
minutes from 1997–2004, using Medicare data,14 but more 
recently, average THA operative times in NSQUIP patient 
sample has remained relatively uniform from 2008–201815 
with median time reported as 87 minutes.  

The current study has several limitations that warrant 
consideration. First, this study is a retrospective study of reg-
istry data; therefore, the findings cannot establish a causal 
relationship between operative times and patient outcomes. 
However, the study does suggest associations between oper-
ative times and several patient-related measures of out-
come. A randomized controlled study of surgical times is 
very unlikely to be done for pragmatic and ethical reasons. 
Second, the clinical significances of the observed differences 
in patient-reported outcome measures are unknown. It may 
be postulated that, if these differences were of greater mag-
nitude or the measured operative times were more extreme, 
clinical significances could be established. In this context, 
the study suggests a larger, prospective study of operative 
times on patient-reported outcomes.

Prolonged duration of surgery due to surgeon or operat-
ing room inefficiencies or errors should be avoided as this 
results in increased anesthesia time, cost, and risks asso-
ciated with over-exposure of the surgical site without any 
benefit. Quick surgery resulting from skipped steps, less 
careful or rushed technique, similarly should be avoided 
as the slightly decreased cost of the diminished operative 
time could be outweighed by potential increased risk of 
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complication, re-operation, and worse long-term outcome 
for the patient. We propose that surgeons should operate effi-
ciently and not waste time, but this should not come at the 
expense of rushing and compromising outcomes. Spending 
time to do the best job initially should be emphasized to pre-
vent complications and revision surgery, which ultimately 
add more cost to the episode of care than what is saved by 
slightly decreased operative time. 

Other stakeholders will also find this information useful.  
Defining surgery-time ranges resulting in optimal outcomes  
can help hospitals to provide adequate resources and 
block time, and payers to allocate appropriate value for 
the time of the team performing an operation. The results 
reported in this study help us understand surgical-time-out-
come-quality relationship for total hip replacement in more  
quantitative terms. 
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Trends in Initiate Pediatric Opioid Prescriptions in Rhode Island:  
2017–2021
ADAM Z. NITENSON, PhD; TAYLOR J. PAIVA, MPH; COLLETTE ONYEJEKWE, PharmD; BENJAMIN D. HALLOWELL, PhD

ABSTRACT 

OBJECTIVE:  To analyze recent trends in initiate pediatric 
opioid prescriptions dispensed in Rhode Island.

METHODS:  All Rhode Island residents aged 0–17 years 
with an initiate opioid prescription dispensed between 
January 1, 2017 and December 31, 2021 were obtained 
from the Rhode Island Prescription Drug Monitoring 
Program. Analyses were conducted to investigate trends 
related to patient demographics, prescription characteris-
tics, diagnosis codes, and prescriber type.

RESULTS:  From 2017–2021, there was a decrease in the 
number of unique pediatric patients dispensed an initiate 
prescription, the number of initiate pediatric opioid pre-
scriptions, and the initiate prescription dosage. Initiate 
opioid prescriptions were primarily related to dental-re-
lated diagnoses, and dentists and oral and maxillofacial 
(OMF) surgeons comprised the largest category of pre-
scriber type.

CONCLUSION:  Initiate pediatric opioid prescriptions 
have decreased in Rhode Island in recent years. However,  
there remain opportunities to educate prescribers on 
reducing opioid exposure to vulnerable populations, in-
cluding the use of alternate analgesics.

KEYWORDS:  opioids, prescription drugs, pediatrics,  
Rhode Island  

INTRODUCTION

A significant portion of the research and outreach programs 
addressing opioid misuse and overdose in the US primarily 
focus on adult populations; however, the deleterious impact 
of this epidemic on children and adolescents merits addi-
tional consideration. A study of national mortality data 
from the CDC for ages 0–19 reported approximately 9,000 
pediatric opioid poisoning deaths between 1999 and 2016, 
representing a 286% mortality rate increase during that 
time.1 The vast majority of these deaths were unintentional, 
and most involved prescription opioids. While mortality 
rates decreased in the following years, prescription opioids 
remained the top substances implicated in pediatric drug 
overdose deaths.2

Previous studies of pediatric opioid prescriptions have 
identified potential risk factors and patterns for this popu-
lation. A study of children and young adults in the US in 
2019 found that approximately 80% of opioid prescriptions 
were for opioid-naïve patients.3 Nearly half of these prescrip-
tions were considered “high-risk”, based on metrics includ-
ing days-supply, drug type, morphine milligram equivalents 
(MMEs), and the presence of benzodiazepine prescriptions. 
This research group also found that increased daily dosage, 
co-prescriptions with benzodiazepines, and use of extend-
ed-release/long-acting drugs were associated with higher 
risk of subsequent opioid overdose.4 Risks presented by 
opioid prescriptions have also been identified in individual 
state analyses; 2016–2018 data from North Carolina Medic-
aid showed that nearly half of opioid-related adverse events 
in children were precipitated by a filled opioid prescription 
within the previous six months, often only days prior to the 
incident, and 1999–2014 data from Tennessee revealed that 
nearly 90% of reported opioid-related adverse events in chil-
dren were related to their own prescription, and that approx-
imately 70% of those events occurred when the patient was 
using the prescription properly.5-6 

The source and purpose of opioid prescription is also an 
important point of consideration for pediatric populations. 
Some of the aforementioned studies reported that the high-
est percentage of pediatric opioid prescriptions analyzed 
were from dentists and surgeons, and furthermore that a 
small subset of providers were responsible for a significant 
volume of prescriptions, including those considered “high-
risk” prescriptions.4,6 Another study of pediatric dental 
patients found that those who filled an opioid prescription 
had higher rates of subsequent opioid prescriptions as well 
as future events of opioid misuse.7 Use of opioids among 
family members may also be a risk factor for this group; 
a study of approximately 350,000 adolescents who were 
prescribed opioids found a higher rate of subsequent per-
sistent use in patients who had a family member exhibiting  
long-term opioid use.8

Data from the Rhode Island Prescription Drug Monitor-
ing Program (PDMP) have shown decreases in number of 
total opioid prescriptions, high-dose opioid prescriptions, 
and new opioid prescriptions across all age groups in recent 
years.9 The purpose of this study was to conduct a more 
detailed analysis of initiate pediatric opioid prescription data 
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to investigate trends in patient demographics, prescription 
characteristics, diagnosis codes, and prescriber types. This 
could additionally help highlight any unique risks regard-
ing opioid prescribing in pediatric patients compared to the 
general population, as well as identify potential patterns of 
overprescribing for particular diagnoses or within certain 
prescriber types.

METHODS

Study Design and Population
For this analysis, we utilized data from the RI PDMP from 
April 1, 2016 to December 31, 2021. Our study population 
included all RI residents that were dispensed their first opi-
oid prescription by a retail pharmacy with a controlled sub-
stance registration, when they were a minor (aged 0–17 years) 
during the analysis period. Individuals were excluded from 
the analysis if they received an opioid prescription greater 
than 30 days prior to January 1st, 2017. Buprenorphine pre-
scriptions prescribed for opioid use disorder treatment were 
excluded from this analysis. 

An initial opioid prescription is defined in RI as either (1) 
the patient’s first and only opioid prescription or (2) sub-
sequent opioid prescriptions that started at least 30 days 
after the patient’s previous opioid prescriptions. This was 
determined by using the prescription fill date and the days’ 
supply of medication dispensed. A patient’s first exposure 
to opioid prescriptions was flagged and for patients with 
more than one initial opioid prescription during the analy-
sis period, one prescription per year was randomly selected 
for inclusion in the analysis of patient demographics to  
maintain independence of observations. 

Data Analysis
Patient demographic variables, including age and sex, were 
reported as recorded in the PDMP for all initiate pediatric 
opioid prescriptions, as well as characteristics of each ini-
tiate opioid prescription such as: opioid type and prescriber 
type. Prescriber type was also analyzed temporally across 
the 5-year time frame. Mean MME and days’ supply were 
calculated, as well as their respective interquartile ranges, 
for all initiate pediatric opioid prescriptions. International 
Classification of Diseases-10 (ICD-10) codes were matched 
to their corresponding diagnoses. Prior to 2018, providers 
in RI were not required to indicate a diagnosis code on a 
patient’s opioid prescription.9 This analysis is restricted to 
ICD-10 codes from 2020-2021, as years prior to this have 
counts of missing data. In addition to this, initial opioid 
prescriptions filled by pharmacies for which ICD-10 codes 
were missing for more than 80% of their dispensed opioid 
prescriptions were excluded from the analysis, as to avoid 
biased diagnostic entries. For brevity, only the top five  
diagnoses out of 102 were included in this analysis.

To determine if first exposure pediatric opioid prescriptions 
differ from overall initiate pediatric opioid prescriptions, 
we conducted a sensitivity analysis analyzing the above 
metrics on first exposure pediatric initiate prescriptions. 
Patient demographics, prescription characteristics and diag-
nostic codes were compared between first exposure initiate 
prescriptions and non-first exposure initiate prescriptions 
using Chi-Square test of association. In addition, differences 
in mean MME and days’ supply across years within first 
exposure initiate prescriptions were compared. Based on the 
homogeneity of the samples, if samples were found to have 
unequal variances, then we performed a Welch’s test. Other-
wise, an Analysis of Variance (ANOVA) test was performed. 
If applicable, a Tukey-Kramer test was performed to assess 
differences between samples. For all tests, p-values less than 
.05 were statistically significant.

RESULTS
The number of unique pediatric initiate users dropped from 
3,368 in 2017 to 2,231 in 2021 (33.8%; Figure 1). When com-
pared to RI pediatric population, the percent of minors being 
dispensed an initiate opioid prescription has dropped 40.5% 
between 2017 and 2021 (Table 1). Of these users, the dis-
tribution of binary sex remained equal, and 79.3% of users 
were between the ages of 12 and 17 years. All age catego-
ries have a downward trend from 2017 to 2020; however, 
ages 0-5 and 12-17 are showing increasing trends from 2020 
to 2021 (Table 1). When comparing first exposure users and 
non-first exposure users, the relationship between binary 
sex and user type was significant, χ2 (1, N=12,808) = 25.2, 
p <.0001). First exposure users were more likely to be male 
and non-first exposure users were more likely to be female. 
There was also a significant relationship between age cate-
gory and user type, χ2 (2, N=12,808) = 73.4, p <.0001). First 
exposure users were more likely to be between the ages of 
zero and 11-years-old when compared to non-first exposure 
users (Table 2). 

Figure 1. Number of Initiate Pediatric Opioid Prescription Users in RI, by 

Quarter, 2017–2021.
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2017
N (%)

2018
N (%)

2019
N (%)

2020
N (%)

2021
N (%)

Total

Sex

   Female 1,621  
(48.1)

1,351  
(48.8)

1,241  
(50.3)

1,023  
(51.9)

1,082  
(48.5)

6,316  
(49.3)

   Male 1,747  
(51.9)

1,418  
(51.2)

1,226  
(49.7)

949  
(48.1)

1,149  
(51.5)

6,489  
(50.7)

Age 

   0–5 241  
(7.2)

187  
(6.8)

138  
(5.6)

87  
(4.4)

127  
(5.7)

780  
(6.1)

   6–11 610  
(18.1)

486  
(17.6)

325  
(13.2)

247  
(12.6)

198  
(8.8)

1,866  
(14.6)

   12–17 2,517  
(74.7)

2,096  
(75.7)

2,005  
(81.2)

1,638  
(83.1)

1,906  
(85.4)

10,162  
(79.3)

Proportion of RI minors dispensed an initiate opioid prescription (%)

1.3 1.0 0.9 0.7 0.8 —

Table 1. Demographics of initiate opioid prescription users aged 0–17 

years, 2017–2021.

First 
Exposure 

Subsequent  Chi-sq

df Value p

Total 10,880 1,928

Sex 1 25.2 <.0001*

   Female 5,265  
(48.4)

1,051  
(54.6)

   Male 5,615  
(51.6)

874  
(45.4)

Age Category 2 73.4 <.0001*

   0–5 718  
(6.6)

62  
(3.2)

   6–11 1,667  
(15.3)

199  
(10.3)

   12–17 8,495  
(78.1)

1,667  
(86.5)

Table 2. Demographics of initiate opioid prescription users aged 0–17 

years during their initial opioid prescription in RI, 2017–2021.

*Indicates a p-value that is statistically significant (α = 0.05).

First 
Exposure Rx 

Subsequent 
Rx

Total Chi-sq

df Value p

Total 10,880 2,226 13,106

Opioid Prescribed 9 1,051.9 <.0001*

   Hydrocodone 4,928 (45.3) 561 (25.2) 5,489 (41.9)

   Oxycodone 4,063 (37.3) 1,072 (48.2) 5,135 (39.2)

   Codeine 1,569 (14.4) 246 (11.1) 1,815 (13.9)

   Tramadol 218 (2.0) 98 (4.4) 316 (2.4)

   Morphine 60 (0.6) 172 (7.7) 232 (1.8)

   Hydromorphone 23 (0.2) 56 (2.5) 79 (0.6)

   Buprenorphine† 10 (0.1) 14 (0.6)  24 (0.2)

   Methadone <5 6 (0.3) <5 

   Fentanyl 8 (0.1) 0 8 (0.1)

Prescriber Type 4 540.2 <.0001*

   Dentist/OMF Surgeon 4,489 (41.3) 474 (21.3) 4,963 (37.9)

   Physician 1,853 (17.0) 746 (33.5) 2,599 (19.8)

   Adv Nurse 887 (8.2) 222 (10.0) 1,109 (8.5)

   PA 321 (3.0) 155 (7.0) 476 (3.6)

   Missing 3,330 (30.6) 269 (28.3) 3,959 (30.2)

Diagnosis a, b, †, c 8 167.8 <.0001

   Diseases of oral cavity and salivary glands 512 (18.4) 69 (8.4) 581 (16.1)

   Injuries to the knee and lower leg 142 (5.1) 65 (7.9) 20 (5.7)

   “Other” acute post-procedural pain 160 (5.8) 37 (4.5) 197 (5.5)

   Joint disorders (including dentofacial  
   anomalies and disorders of the jaw)

78 (3.8) 69 (8.4) 147 (4.1)

   Injuries to shoulder and upper arm 93 (3.3) 30 (3.6) 123 (3.4)

Table 3. Characteristics of pediatric initiate opioid prescriptions, 2017–2021.

Note: Initiate prescriptions are 
defined as either the patient’s first 
opioid prescription or an opioid 
prescription that started ≥30 days 
after the patient’s previous opioid 
prescription ended.

*Indicates a p-value that is statis-
tically significant (α = 0.05).

† Excludes buprenorphine prod-
ucts that are only FDA-approved 
for medication-assisted treatment 
of opioid use disorder

a Excludes n=1,193 prescriptions 
(33.1%) missing a diagnosis code.

b Mandatory ICD-10 reporting by 
prescribers to pharmacies on opi-
oid prescriptions was introduced 
in July 2018. The Prescription 
Drug Monitoring Program began 
collecting ICD-10 codes in April 
2019; pharmacies are not required 
to report the ICD-10 codes.

c Data from 2020-2021, and 
pharmacies with >80% of ICD-10 
codes missing were excluded from 
analysis. 
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Overall, the number of initiate pediatric opioid prescrip-
tions dispensed dropped from 3,431 in 2017 to 2,300 in 2021 
(33.0%). Within this, the number of first exposure initiate 
pediatric opioid prescriptions dropped from 3,076 in 2017 
to 1,763 in 2021 (42.7%). The two most common initiate 
opioid prescriptions dispensed to minors were hydrocodone 
and oxycodone, making up 81.1% of all prescriptions. In 
addition, dentists and oral and maxillofacial (OMF) surgeons 
prescribed 37.9% of all pediatric initiate opioid prescriptions 
dispensed between 2017 and 2021 (Table 3). Pediatric initi-
ate opioid prescriptions prescribe by dentists, OMF surgeons 
and physicians have decreased over the last 5 years, while 
prescriptions written by nurse practitioners (NPs) and phy-
sicians assistants have fluctuated (Figure 2). When compar-
ing first exposure pediatric initiate opioid prescriptions and 
non-first exposure initiate opioid prescriptions, there was a 
significant relationship between opioid type and user type, 
χ2 (9, N=13,106) = 1,051.9, p <.0001. First exposure prescrip-
tions were more likely to include hydrocodone, codeine, 
and fentanyl. The relationship between prescriber type and 
user type was also significant, χ2 (4, N=13,106) = 540.2, p 
<.0001. First exposure prescriptions were more likely to be 
prescribed by a dentist, or OMF surgeon when compared to 
non-first exposure prescriptions (Table 3).

Figure 2. Number of Initiate Opioid Prescriptions Dispensed by Prescriber 

Type, 2017–2021 a

a Excludes n=3,959 prescriptions (30.2%) missing prescriber type.

Table 4. ANOVA Comparing Mean MME and Days’ Supply of First- 

Exposure Initiate Pediatric Opioid Prescriptions by year, 2017–2021. 

Days’ supply MME

Mean

   2017 4.1 26.0

   2018 3.9 22.5

   2019 3.4 22.5

   2020 3.3 22.4

   2021 3.2 23.5

F statistic 4.2 2.03

p-value .0018 <.0001

Pediatric initiate opioid prescriptions dispensed between 
2017 and 2021 had a mean days’ supply of 3.6 days. When 
comparing mean days’ supply of first exposure pediatric 
initiate opioid prescriptions across all 5 years, the variance 
across the samples was equal and so, a one-way ANOVA was 
used. We rejected the null hypothesis that days’ supply was 
the same across all years (F=4.2, p=.0018, Table 4). 

   Pediatric initiate opioid prescriptions dispensed between 
2017 and 2021 had a mean MME of 23.8 When comparing 
mean MME of first exposure pediatric initiate opioid pre-
scriptions across all 5 years, the variance across the sam-
ples was unequal (p=.089). We rejected the null hypothesis 
that stated that mean MME was the same across all years 
(F=2.03, p<.0001, Table 4). 

The most common diagnosis for a pediatric initiate opi-
oid prescription was for “diseases of oral cavity and salivary 
glands”, which accounted for 16.1% of prescriptions (Table 
3). Diagnoses for oral cavity and salivary gland disease 
increased from 247 to 334 (35.4%) from 2020 to 2021. First 
exposure pediatric initiate opioid prescriptions are more 
likely to be prescribed with diagnosis codes for “diseases 
of oral cavity and salivary glands”, “Other acute post-pro-
cedural pain”, and “joint disorders (including dentofacial 
anomalies and disorders of the jaw)”, χ2 (8, N=3,606) = 167.8, 
p <.0001 (Table 3). About 209 patients under the age of 12 
years old were dispensed either Codeine or Tramadol as a 
first-exposure initial prescription and 196 (93.8%) of these 
patients were first-exposure users. Roughly 45.7% of these 
prescriptions were prescribed by physicians, and 39.1% by 
dentists or OMF surgeons. 

DISCUSSION

This analysis found an overall decline in initiate pediatric 
opioid prescribing patterns in Rhode Island between 2017 
and 2021. Specifically, reductions were observed in number 
of unique pediatric initiate users, number of initiate pedi-
atric opioid prescriptions, mean days’ supply, and mean 
MMEs. These trends generally match those seen across all 
age groups within the state.10 

First exposure users were more likely to be male and 
between the ages of 0–11 compared to non-first exposure 
users. Dentists and OMF surgeons comprised the leading 
group of initiate pediatric opioid prescriptions, followed 
by physicians, and first-exposure prescriptions were more 
likely to be prescribed by these practices compared to other 
prescriber types. Likewise, “diseases of oral cavity and sal-
ivary glands” was the most common diagnosis type for ini-
tiate prescriptions. Prescribing patterns for these groups 
followed the overall trend, with reductions in initiate pre-
scriptions over the study period, whereas prescribing trends 
among NPs and physicians’ assistants demonstrated more 
fluctuation.
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When analyzing drug type, hydrocodone and oxycodone 
comprised the majority of dispensed initiate prescriptions. 
These were followed by codeine and tramadol. Of important 
note, approximately 200 patients under the years of 12 were 
dispensed codeine or tramadol, despite these drugs being 
contraindicated for this age group by the FDA.11

These findings generally complement pediatric opioid 
prescribing patterns observed in similar state and nation-
wide studies. A recent analysis of dispensing in South Car-
olina found a significant decline in opioid prescribing rates 
amongst children, although an observed reduction in MMEs 
was limited to ages 0–9.12 Another study of an all-payer opioid 
prescription database noted a decrease in opioid prescription 
rates for ages 25 and younger between 2006–2018.13 Higher 
rates of decline were seen in more recent years, which may 
be reflective of the rise of national initiatives designed to 
curb the opioid overdose epidemic.

When considering dental-related prescriptions specifi-
cally, an investigation using Medicaid claims database data 
for 2012-2019 reported an overall reduction in dental-related 
pediatric opioid prescriptions, although also noted that den-
tal professions made up an increasingly higher percentage of 
pediatric opioid prescribers.14 The findings from the current 
analysis also compliment recent all-ages data from Rhode 
Island, which showed substantial decreases in dental-related 
opioid prescriptions as well as number of dental providers 
actively prescribing opioids.15 However, the US continues to 
be a significant dispenser of opioids for dental-related pro-
cedures; for example, a study of prescriptions by dentists in 
2016 found that the proportion of those that were for opioids 
was 37 times greater among US dentists compared to their 
English counterparts.16

Although this analysis, along with similar studies, sug-
gests an encouraging trend of reductions in pediatric opioid 
prescriptions, other investigations highlight lingering poten-
tial issues. One of the aforementioned studies of pediatric 
opioid prescribing in the US found that approximately 42% 
of prescriptions for opioid-naïve children exceeded a 3-day 
supply, and, similar to our findings, children were still being 
prescribed codeine and tramadol despite federal guidelines.3 
Many states have implemented cap-laws that place limits 
on dose and/or duration of opioid prescriptions, however a 
recent study found no association between implementation 
of these laws and changes in opioid dispensation patterns in 
children and adolescents, suggesting the need for additional 
measures.17 The consistent and proper use of Prescription 
Drug Monitoring Programs, as well as patient education 
on the risks of opioids, may also encourage safer prescrib-
ing patterns. One survey of dentists found that inconsis-
tent PDMP implementation and lack of patient education 
was associated with higher rates of opioid prescribing, and 
another reported that, despite the comparable efficiency of 
non-opioid analgesics, many patients perceived opioids to 
be preferable for pain management.18-19 In both studies, only 

approximately half of respondents reported consistent use of 
their state’s PDMP. 

In November 2022, the Centers for Disease Control and 
Prevention (CDC) published updated guidelines for prescrib-
ing opioid for pain management. These guidelines highlight 
that acute pain can often be managed with the use of non-
opioid medications, and that prescribers should maximize 
the utility of these non-opioid pharmacologic treatments, 
including NSAIDs and acetaminophen when appropriate.20 

Although the intended target for the guidelines is adult 
patients, the authors recommend that treatment for minors 
also aligns with the guidelines to ensure safe and effective 
pain management.

In 2019, the Rhode Island Department of Health devel-
oped the PharmD academic detailing program to deliver 
educational sessions to Rhode Island prescribers about acute 
pain management best practices. RIDOH’s trained pharma-
cist encourages prescribers to utilize non-opioid treatment 
options first. Additionally, prescribers are provided with 
guidance on prescribing opioids appropriately and safely 
for eligible patients where the benefits outweigh the risks. 
Regarding subsequent exposures, RIDOH has provided 
advice including the re-evaluation of patients after comple-
tion of a post-operation opioid prescription, as well as safely 
titrating patients off opioids. Guidance related to contrain-
dicated substances for minors such as tramadol and codeine 
follow FDA and CDC recommendations.

The primary strength of this analysis is the robustness of 
the dataset. The RI PDMP functions as a centralized system 
for collecting data on all controlled substances dispensed 
by retail pharmacies with a Controlled Substance Regula-
tion (CSR) within the state. Furthermore, in July 2016, all 
dispensers were automatically registered within the PDMP. 
Additionally, Schedule V substances and opioid agonists 
were added to reporting requirements, and reporting time-
line was reduced to one business day.9 Therefore, the vast 
majority of the data in this investigation fell within these 
regulations, contributing to completeness of the dataset.

One limitation of this study is that the RI PDMP only 
carries data on dispensed substances, and therefore does not 
capture prescriptions that are prescribed but not dispensed 
to the patient. Additionally, mandatory ICD-10 reporting by 
prescribers to pharmacies on opioid prescriptions was intro-
duced in July 2018, and the PDMP did not begin collecting 
ICD-10 codes until April 2019, which limited the scope of 
the diagnostic analyses conducted.

Overall, there has a been a decline in initiate pediat-
ric opioid prescribing in Rhode Island, including amongst 
“high-prescriber” professions. Despite this positive trend, 
there remain potential avenues for future reduction in pedi-
atric opioid use. Additional consideration should be given to 
first-exposure patients, as these tend to be younger than opi-
oid-exposed individuals. Prescribers should aim to avoid pre-
scribing contraindicated opioid drugs in children, and further 
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consideration should be given to non-opioid analgesics 
including non-steroidal anti-inflammatory drugs (NSAIDs), 
as per CDC recommendations.20 The Rhode Island PDMP 
continues to serve as a helpful tool to promote individual 
patient safety, as well as provides insight into prescribing 
patterns and behaviors that can help inform best practices.
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How All-Payer Claims Databases (APCDs) Can be Used to Examine Changes 
in Professional Spending: Experience from the Rhode Island APCD
ALEXANDER P. PHILIPS, BS; YOOJIN LEE MS, MPH; HANNAH O. JAMES, MS; JIM LUCHT, MCP; IRA B. WILSON, MD, MSc

ABSTRACT 
States are increasingly the focus of health care spending 
reform efforts given political deadlock at the federal lev-
el. Using the Rhode Island All-Payer Claims Database 
(APCD) from 2016 to 2019, a modified National Uniform 
Claim Committee (NUCC) provider taxonomy, and the 
2021 Restructured BETOS Classification System (RBCS), 
we evaluate professional spending trends in commercial 
and Medicaid populations, identify specialties and clini-
cal service categories driving trends, and examine price 
and volume contributions to spending changes. We found 
that professional spending from 2016–2019 in Medicaid 
is increasing faster than professional spending in com-
mercial (5.2% vs. 2.7% annually). We also found that 
nurse practitioner and physician assistant evaluation and 
management (E&M), behavioral health services E&M, 
anesthesia, diagnostic radiology imaging, and orthope-
dic procedures were among the largest areas of spending  
increase during the study period in Rhode Island. Three-
year trends showed heterogeneity in whether volume 
or price was primarily responsible for these spending  
increases. 

KEYWORDS:  health care costs, state health policy, health 
care financing, Medicaid, health economics  

INTRODUCTION

Trends in national health care spending growth1 are of great 
concern for states as they seek to ensure affordability of 
health care for their residents. The opportunity cost of high 
health care spending and spending growth is substantial;  
rising health care costs hinder investment in social services 
such as education, housing, transportation, and infrastruc-
ture.2 States have increasingly been the focus of attempts 
to evaluate and moderate health care spending growth.3,4 
Identifying factors that increase health care costs is an 
important step towards improving the value and efficiency 
of care delivery. State All-Payer Claims Databases (APCDs) 
are a potentially valuable source of information to facili-
tate understanding of overall cost trends and the drivers of  
those trends.5 

Total health care spending can be divided into two 
components: professional spending and facility spending. 

Professional spending refers to reimbursement for health 
care personnel rendering care services. Facility spending 
refers to reimbursement for inpatient and outpatient centers 
where care is rendered. In recent years, national inpatient 
hospital spending has either been stable or declining as a 
result of care shifting to outpatient care settings (e.g., hospi-
tal outpatient departments, offices, and ambulatory surgical 
centers) where appropriate.6-10 Innovative methods to eval-
uate professional spending trends are needed. The growth 
of spending on specialty care is of particular interest, as a 
potential driver of both overall costs and cost increases.11,12  
A study of Medicare beneficiaries from 2000–2019 showed 
an increase in outpatient office visits to specialists, repre-
senting increased coordination burden for PCPs13 and likely 
proxies for increased use of specialty services. APCDs are 
uniquely suited to provide information on the growth of 
specialty care, and afford a systems-level perspective to con-
sider trends across public and private insurance programs. 

Rhode Island presents a unique opportunity to examine 
trends in specialty and primary care because prior policy 
efforts have been focused on increasing primary care spend-
ing as one mechanism to control total health care costs. 
Specifically, the Rhode Island Office of the Health Insurance 
Commissioner has implemented affordability standards 
in 2010 which emphasized primary care and established a 
hospital rate review process for commercial payers. Impor-
tantly, regulatory authority through hospital rate review 
restricts inpatient and outpatient facility rate increases, but 
does not apply to professional spending.14–16 A 2018 HCCI 
report found RI professional spending among commercial 
payers exceeded the national average.17 Primary care spend-
ing as a proportion of total spending in Rhode Island remains 
high relative to other states,18 but little is known about the 
professional spending trends as they pertain to specific  
clinical areas. 

In this study, we examine trends in professional spending 
for Rhode Island residents from 2016 to 2019 in commer-
cial and Medicaid Managed Care (hereafter Medicaid) pop-
ulations; these include individuals of all ages, who account 
for approximately 75% of the member months captured by 
the RI APCD and 50% of the total spending. To evaluate 
trends in professional spending, we use the Restructured 
Berenson-Eggers Types of Service Classification System 
(RBCS)19 that we have enhanced to be more comprehensive 
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for service categories relevant for applications beyond 
Medicare populations (e.g., including obstetric and pediat-
ric spending for younger insured populations). RBCS was 
developed to track changes in spending under the Medicare 
Physician Fee Schedule according to clinically meaningful 
categories. Using this approach, we compare changes in 
primary and specialty care professional spending in com-
mercial and Medicaid populations, identify specialties and 
clinical service categories for which costs are increasing, and 
for those examine whether cost increases are explained by 
volume or price. This analytic approach serves as a model 
for other states seeking to turn robust claims data captured 
by APCDs into summary information that is actionable for 
health system performance monitoring and evaluation and 
policy development. 

In this paper, we seek to answer three main research 
questions: first, how are broad professional spending trends 
similar and different across commercial and Medicaid pop-
ulations? Second, which provider specialties and service 
categories are responsible for professional spending trends 
from 2016 to 2019? Finally, are professional spending trends 
attributable to changes in volume or price?

New Contribution
All-Payer Claims Databases (APCDs) are a tool for study-
ing health system performance monitoring and policy. This 
study further demonstrates (1) APCDs can be leveraged to 
study professional spending across payers, (2) professional 
spending can proxy for total health care spending, and  
(3) practical tools for studying professional spending general-
izable to other payers/states.

Data and Methods
We constructed an analytic dataset for the study period, 
2016 to 2019, using the Rhode Island APCD which included 
all professional claims linked to provider elements to be 
able to identify provider specialty information for all Rhode 
Island residents enrolled in either commercial (fully and 
reported self-insured) or Medicaid MCO insurance plans. 
We excluded Medicaid FFS professional spending (approxi-
mately 9% of total Medicaid spending. In RI patients often 
spend a few months in Medicaid FFS before being enrolled 
in a managed care plan, so we did not believe that examining 
this in detail would produce valid systematic findings. We 
excluded approximately 16,000 (~5%) commercial members 
per year who lack pharmacy claims (due to prescription drug 
carveouts), and for whom total costs cannot be evaluated.

Each medical claim line includes information about the 
clinician who rendered the service and their corresponding 
National Uniform Claim Committee (NUCC) provider tax-
onomy code.20  As the NUCC provider taxonomy was very 
granular, we used a more parsimonious approach to construct 
a clinically relevant provider classification system; a hybrid 
between the pure NUCC taxonomy and a BETOS-adapted 

taxonomy used in a recent Urban Institute report.21 The 
crosswalk between the NUCC taxonomy and our adapted 
taxonomy as well as a visual representation of our provider 
classification system is available for dissemination by the 
corresponding author. The main categories of clinicians are 
primary care, non-procedural medical, procedural internal 
medicine, surgical, other physicians, and other health pro-
fessionals (e.g., nurse practitioners, physician assistants, 
social workers, physical therapists, etc.).

We then linked our claims dataset with the Restructured 
BETOS Classification System (RBCS) to identify clinically 
relevant service groupings for study. RBCS was developed 
to categorize healthcare services from the Medicare physi-
cian fee schedule (MPFS, Part B) into clinically meaningful 
groups and subcategories.19 The first level of classification 
(hereafter, ‘RBCS Level 1’) includes anesthesia, durable med-
ical equipment (DME), evaluation and management (E&M), 
imaging, other, procedures, tests, and treatments. The sec-
ond level of classification (hereafter, ‘RBCS Level 2’) includes 
groups of Current Procedural Terminology (CPT)/Health-
care Common Procedures Coding System (HCPCS) codes of 
related services. For example, “CT scans” are a RBCS Level 
2 subset of the “Imaging” RBCS Level 1 service category. 
Beyond applications in the Medicare program, the BETOS 
coding system has previously been used to study utilization 
among Veterans’ Administration-Medicaid dual enrollees,22  
Medicaid primary care services in Oregon,23  and a study of 
commercial patients insured by BCBSTX.24 

Each professional claim was associated with a single 
provider specialty. Each claim was then assigned to a sin-
gle RBCS Level 2 service category, nested within a Level 1 
RBCS category. First, we calculated per-member-per-month 
(PMPM) spending across broad clinical categories and RBCS 
Level 1 service categories for commercial and Medicaid (see 
Table 2) members, separately. Next, we evaluated RBCS 
Level 1 service categories with the largest PMPM spending 
increases within specific provider specialties (see Table 3). 
Finally, we studied RBCS Level 2 service categories with the 
largest PMPM spending increases within specific provider 
specialties (see Table 4). In contrast to RBCS Level 1 service 
categories (e.g., Radiology Imaging), RBCS Level 2 service 
categories (e.g. Radiology CT Scans) offer the level of granu-
larity necessary to meaningfully analyze changes in service 
price or volume over time. The largest RBCS Level 2 spend-
ing areas were evaluated to determine if trends in spending 
were driven primarily by volume or price (see Figure 1). 
This stepwise approach to health care cost analysis afforded 
a broad view of cost trends in addition to a granular view 
of the specific professional services responsible for those 
trends. Given stark differences across payers in age distribu-
tion, prices, and common population morbidities, analyses 
are conducted within each payer.

Our analyses have focused on professional spending given 
that the majority of health care spending has at least some 
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professional component, and we first 
confirmed a strong linear associa-
tion between professional and facility 
spending at the procedure code encoun-
ter level. It is therefore reasonable to 
apply RBCS to professional spending 
alone as a tool for evaluating catego-
ries of spending, with the caveat that 
any services billed exclusively with 
facility claims or that are not classified 
by RBCS are beyond the scope of this 
study. Specifically, there are some CPT 
codes that are exclusively claims for 
children (for example, well-child vis-
its, CPT 99381-99385) and would not 
be relevant for a Medicare population, 
so these codes would not be captured 
by RBCS; this represents approxi-
mately 7% of professional spending 
in Medicaid and 2% of professional 
spending in commercial. Professional 
claims submitted by organizations for 
which a single specialty could not be 
assigned were excluded from analysis 
(13% of the professional spending by 
commercial payers and 35% of profes-
sional spending in Medicaid). Finally, 
any professional spending for medi-
cal pharmacy (e.g., “J-codes”) claims 
were also excluded from this analy-
sis because APCDs lack information 
about drug rebates and therefore we 
cannot interpret data values as the 
true costs of these services. 

RESULTS

PMPM professional spending among 
commercially insured individuals in- 
creased by 8.4% from $143 in 2016 
to $155 in 2019 (Table 1). Decreases 
in commercial covered lives included 
in the study population are a result 
declining reporting from self-insured 
commercial plans; PMPM calculations 
account for the change in the popula-
tion over time. From 2016 to 2019, 
PMPM professional spending among 
individuals covered by Medicaid 
increased by 16% from $116 in 2016 
to $135 in 2019. PMPM professional 
spending in Medicaid was 81% and 
92% of professional spending in com-
mercial in 2016 and 2019, respectively. 

CONTRIBUTION

Dollar Amounts Year 2016–2019 Average 
Annual

2016 2017 2018 2019 % Increase % Increase

Total Paid Claims  5.8B  6.1B  6.2B  5.5B  

   Commercial

   Member Months 3.66M 3.51M 3.24M 3.01M

   Total Paid Claims 1.74B 1.73B  1.63B  1.61B 

   Professional  
   (% of Total Commercial)

521M  
(30%) 

511M  
(30%) 

483M  
(30%) 

474M  
(29%) 

   Professional PMPM 143 145 149 155 8.4% 2.7%

   Professional Assignable  
   to Specialty  
   (% of Total Commercial)

441M  
(25%) 

427M  
(25%) 

410M  
(25%) 

411M  
(26%) 

   Medicaid Managed Care

   Member Months 2.70M 2.85M 2.85M 2.77M

   Total Paid Claims  1.10B  1.22B  1.26B 1.32B 

   Professional  
   (% of Total Medicaid MCO)

314M  
(29%) 

338M  
(28%) 

355M  
(28%) 

373M  
(28%) 

   Professional PMPM 116 119 124 135 16% 5.2%

   Professional Assignable  
   to Specialty  
   (% of Total Medicaid MCO)

191M  
(17%) 

214M  
(18%) 

232M  
(18%) 

223M  
(17%) 

Table 1. Trends in Spending by Commercial and Medicaid Managed Care Payers, 2016–2019

Notes: PMPM refers to “Per Member Per Month” spending. PMPM spending measures adjust for changes in-
surance enrollment in each study year and is therefore the primary metric of analysis used in the remainder of 
this paper. “Professional Assignable to Specialty” is the denominator used in the remainder of this paper for cost 
driver analyses.

 
 

Spending Metrics

Total Spending 
2019

PMPM 
2019

PMPM Diff 
2016–2019

PMPM Annual  
% Change  
2016–2019

Commercial $391,648,623 $ 128.07 $ 12.07 3%

Other Health Professionals $112,308,264 $ 36.72 $ 6.51 7%

Other Physicians $ 91,826,022 $ 30.02 $ 3.68 5%

Nonprocedural Medical $ 42,301,959 $ 13.85 $ 1.40 4%

Surgical Specialties $ 52,334,282 $ 17.10 $ 0.82 2%

Primary Care $ 64,356,914 $ 21.05 $ (0.08) 0%

Procedural Internal Medicine $ 28,521,182 $ 9.33 $ (0.26) -1%

Medicaid Managed Care $190,061,117 $ 68.67 $ 9.57 5%

Other Health Professionals $ 62,812,461 $ 22.69 $ 4.47 8%

Other Physicians $ 37,091,382 $ 13.42 $ 1.63 5%

Nonprocedural Medical $ 23,167,284 $ 8.34 $ 1.33 6%

Primary Care $ 38,616,401 $ 13.96 $ 1.17 3%

Procedural Internal Medicine $ 9,378,785 $ 3.39 $ 0.56 7%

Surgical Specialties $ 18,994,804 $ 6.87 $ 0.41 2%

Table 2. PMPM Spending by Specialty Group in Commercial and Medicaid Managed Care Payers

Notes: PMPM = Per Member Per Month. E&M = Evaluation and Management. DME = Durable Medical Equip-
ment. Percentages represent total spending in 2019. PMPM Difference 2016-19 is the difference of Spending 
PMPM 2019 subtracted by Spending PMPM 2016 (not shown).
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The annual percent increase in profes-
sional spending over the study period 
was higher in Medicaid than com-
mercial (5.2% vs. 2.7%). Subsequent 
analyses show spending trends within 
specific provider specialties. 

In 2019, PMPM spending levels 
were almost twice as large in commer-
cial compared to Medicaid (Table 2)  
– while there is variation by clinician 
group, PMPM spending levels are 
larger in commercial across all clini-
cian groups, reflecting higher levels 
of commercial payment compared to 
Medicaid. PMPM surgical specialty 
spending is 2.5 times that of Medic-
aid, and PMPM procedural internal 
medicine spending is 2.8 times that 
of Medicaid spending. Importantly, 
the ordering and relative magnitude 
of group spending by insurance pro-
gram differs. For both commercial and 
Medicaid payers, other health profes-
sionals and other physician specialists 
represent high PMPM spending areas. 
However, in commercial, other health 
professionals and other physician 
specialists are similar in magnitude, 
whereas in Medicaid, other physician 
specialist spending is about 2/3 that 
of other health professionals. In com-
mercial, other health professionals 
and other physician specialists saw 
the largest absolute growth in PMPM 
spending, while showing decreases in 
primary care and procedural internal 
medicine spending. In Medicaid, other 
health professionals saw the largest 

Notes: Examples of price/volume analyses; figures represent yearly changes in price and volume of CT scans by diagnostic radiology in Commercial and Medicaid. Identical 
analyses were conducted for high spending areas from Table 4.

 
 
 
 

Spending Metrics

PMPM 
2019 
($)

Total 
Spending 
2019 ($)

PMPM 
Difference 

2016–2019 ($)

PMPM Annual 
% Change 
2016–2019

Commercial

Provider Specialty RBCS Level 1

Nurse Practitioner E & M 5.18 15,832,051 2.02 21%

Anesthesiology Anesthesia 5.53 16,906,129 1.37 11%

Diagnostic Radiology Imaging 11.13 34,031,741 1.31 4%

Counselor E & M 2.91 8,886,012 0.91 15%

Physician Assistant E & M 2.61 7,987,615 0.78 14%

Orthopedic Surgery Procedure 4.6 14,053,745 0.64 5%

Social Worker E & M 3.4 10,380,540 0.6 7%

CRNA/Anesthesiology 
Assistant

Anesthesia 1.68 5,121,845 0.51 15%

Emergency Medicine E & M 4.72 14,411,743 0.43 3%

Radiation Oncology Treatment 2.04 6,244,026 0.43 9%

Medicaid Managed Care

Provider Specialty RBCS Level 1

Nurse Practitioner E & M 4.47 12,362,633 1.7 20%

Diagnostic Radiology Imaging 3.42 9,460,830 1.12 16%

Psychiatry E & M 2.01 5,573,085 0.91 27%

Social Worker E & M 2.63 7,267,784 0.61 10%

Counselor E & M 2.4 6,641,543 0.5 9%

Physician Assistant E & M 1.48 4,103,943 0.44 14%

Pediatric Primary Care E & M 5.13 14,192,776 0.42 3%

Physical Therapist Treatment 1.72 4,751,076 0.36 9%

Primary Care Internal 
Medicine

E & M 3.84 10,623,670 0.36 3%

Clinical Psychologist E & M 1.12 3,099,830 0.34 15%

Table 3. Spending in Provider Specialties and RBCS Level 1 Specialty Service Categories, 2016–2019

Notes: PMPM = Per Member Per Month. Table 3 is sorted by highest PMPM spending difference from 
2016–2019. PMPM Difference 2016-19 is the difference of Spending PMPM 2019 subtracted by Spending 
PMPM 2016 (not shown).

Figure 1b. Radiology-Imaging-CT Medicaid Managed CareFigure 1a. Radiology-Imaging-CT Commercial
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absolute growth in PMPM spending. 
Next, we evaluated the clinical ser-

vice categories within provider spe-
cialties that had the largest absolute 
increases in PMPM spending between 
2016 and 2019. Among specialty-spe-
cific RBCS Level 1 service categories 
that experienced a PMPM increase 
from 2016–2019 (about 33% in both 
payers), the median increase in PMPM 
spending was $0.03 in both pay-
ers; among these service categories, 
the median PMPM annual percent 
increase was 9.5% in commercial and 
10.4% in Medicaid. Across high spend-
ing areas in both payers from 2016 to 
2019, E&M for nurse practitioners, 
counselors, physician assistants, and 
social workers and imaging for diag-
nostic radiology had notable increases 
in PMPM spending (Table 3). Addition-
ally, anesthesia and orthopedic pro-
cedures had notable PMPM spending 
increases in commercial while E&M 
for psychiatry, internal medicine pri-
mary care, and pediatric primary care 
saw increases in Medicaid. 

Finally, we evaluated the specific 
types of services, as relevant groupings 
of CPT/HCPCS codes (RBCS Level 
2), driving overall spending trends. 
Among specialty-specific RBCS Level 
2 service categories that experienced 
a PMPM increase from 2016 to 2019 
(about 5–6% in both payers), the 
median increase was $0.02 in both 
payers; among these service catego-
ries, the median PMPM annual percent 
increase was 22% in commercial and 
15% in Medicaid. The median annual 
percent change in average service cat-
egory prices was 4.9% in commercial 
and 3.8% in Medicaid. The median 
annual percent change in service cat-
egory per capita utilization was 4.0% 
in commercial and 3.8% in Medicaid. 

We further evaluated RCBS Level 
2 categories with the largest PMPM 
spending differences; this final anal-
ysis is illustrative of potential cost 
drivers. Nurse practitioner (NP) and 
physician assistant (PA) office/outpa-
tient services, counselor and social 
worker behavioral health services, 

CONTRIBUTION

Price and Volume Analysis

Annual % 
Change in 
Mean Price

Annual % Change 
in Per Capita 
Utilization

Commercial

Provider Specialty BETOS Lvl 1 BETOS Lvl 2   

Nurse Practitioner E & M Office/outpatient 
services

2.0% 7.0%

Anesthesiology Anesthesia Anesthesia 1.5% –1.0%

Counselor E & M Behavioral health 
services

–0.2% 8.1%

Physician Assistant E & M Office/outpatient 
services

1.0% 3.6%

Orthopedic Surgery Procedure Musculoskeletal 6.8% –1.6%

Diagnostic Radiology Imaging CT Scan 3.8% 3.0%

Social Worker E & M Behavioral health 
services

–0.4% 3.0%

CRNA/Anes. Assistant Anesthesia Anesthesia 0.6% 3.6%

Radiation Oncology Treatment Radiation 
oncology

2.5% –0.4%

Diagnostic Radiology Standard XRay 11.9% 0.8%

Medicaid Managed Care

Provider Specialty BETOS Lvl 1 BETOS Lvl 2

Nurse Practitioner E & M Office/outpatient 
services

1.3% 9.2%

Social Worker E & M Behavioral health 
services

1.2% 8.6%

Counselor E & M Behavioral health 
services

3.2% 7.3%

Primary Care Internal 
Medicine

E & M Hospital inpatient 
services

8.5% 6.3%

Physician Assistant E & M Office/outpatient 
services

3.0% 2.3%

Psychiatry E & M Hospital inpatient 
services

–7.6% 56.9%

Diagnostic Radiology Imaging CT Scan 2.4% 5.1%

Pediatric Primary Care E & M Office/outpatient 
services

5.6% 0.2%

Physical Therapist Treatment Phys, occup, and 
speech therapy

1.5% 5.5%

Clinical Psychologist E & M Behavioral health 
services

–2.6% 20.9%

Table 4. Spending in Provider Specialties and RBCS Level 2 Specialty Service Categories, 2016–2019

Notes: PMPM = Per Member Per Month. Table 4 is sorted by highest PMPM spending increases from 
2016–2019 (not shown).
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and diagnostic radiology CT were notable areas of spending 
increases in both payers. We disaggregated spending into uti-
lization per capita and average price (see Figure 1) for one 
example of this analysis with Diagnostic Radiology CT) 
to evaluate the two determinants of health care spending. 
Three-year trends show spending increases across both pay-
ers in NP/PA office visits and most behavioral services were 
primarily driven by utilization; despite increased spending 
in these areas. Increased commercial spending on diagnos-
tic radiology CT scans was driven by increases in price in 
commercial and increases in utilization in Medicaid. Ris-
ing spending for anesthesia services was driven by price 
in the commercial population. Commercial spending for 
orthopedic procedures increased by 5.4% annually between 
2016 and 2019, driven by a 6.8% annual increase in price 
despite a 1.6% annual decrease in utilization. In Medicaid, 
primary care internal medicine hospital services and pediat-
ric primary care office/outpatient services experienced price 
annual increases of 8.5% and 5.6% respectively. Medicaid 
spending for psychiatry hospital inpatient services increased 
substantially from 2016–2019, driven by a 56.9% annual 
increase in utilization despite a 7.6% annual decrease  
in price. 

DISCUSSION

This paper has three main findings. First, PMPM profes-
sional spending from 2016 to 2019 increased at a faster rate 
in Medicaid compared to increases in professional spending 
in commercial (5.2% in Medicaid vs. 2.7% in commercial, 
annually). Second, we observed that other health profes-
sionals and other physician specialties (primarily diagnostic 
radiology) exhibit high PMPM professional spending growth 
in both payers. Nurse practitioner and physician assistant 
E&M, diagnostic radiology imaging, behavioral health ser-
vices E&M, anesthesia, and orthopedic procedures were the 
specific services areas of increasing spending. Finally, three-
year trends showed heterogeneity in whether changes in 
volume or price drove spending increases in these service 
categories.

We were not surprised to find that levels of commercial 
professional spending were considerably higher compared 
to Medicaid professional spending. Medicaid almost univer-
sally compensates providers less for similar services com-
pared to commercial insurers or Medicare.25,26 However, 
less is known about trends in professional costs across dif-
ferent insurance programs. In February of 2019, Governor 
Raimondo signed an Executive Order establishing a target 
growth rate of 3.2% for total health care spending in Rhode 
Island.27 While this target growth rate applies to total costs, 
not professional spending in isolation, it is a useful reference 
point. We find that professional spending in commercial 
(2.7% annual growth) met this target, while Medicaid (5.3% 
annual growth) exceeded it. One potential interpretation of 

these trends is that more attention to control cost growth 
is needed in the Medicaid MCO program (through addi-
tional oversight of MCO contracts), and that professional 
spending represents an actionable target for future efforts 
to reduce spending. A more nuanced interpretation, which 
we favor, is that persons with Medicaid coverage may have 
more complicated health needs and additionally face signif-
icant health-related social needs, which have the potential 
to increase both utilization and overall costs. It is essential 
to ensure appropriate provider reimbursement rates in the 
Medicaid program to avoid further disadvantaging provid-
ers who treat patient populations with complex medical 
and health-related social needs. While spending growth in 
the commercial population may be cause for concern and 
ripe for intervention given that prices are already higher and 
rising, we may instead seek to monitor spending growth 
in public payer programs to ensure sustainability. Impor-
tantly, primary care spending was relatively flat/decreasing 
in commercial but increasing for Medicaid over the study 
period. Increases in professional spending, if they represent 
appropriate evidence-based care, may improve quality and 
value, both for patients individually and the Medicaid pro-
gram overall. For example, these increases may represent an 
appropriate response to the opioid epidemic. Studies that 
formally evaluate quality of care would be required to distin-
guish between these two alternatives; and elements of both 
may contribute.

Studies have shown that the employment of NPs and 
PAs in healthcare may decrease health care spending and 
improve efficiency of care.28 NPs have also been shown to 
provide high quality care29 while being more likely to treat 
vulnerable populations.30 A move towards increased employ-
ment of other health professionals, especially in primary 
care evaluation and management settings, may improve 
value of care delivered. Other physician specialties were 
also shown to have large and increasing PMPM spending 
in both payers; diagnostic radiology and anesthesiology are 
large components of this specialty group. Since consumers 
tend not to choose the radiologists or anesthesiologists who 
render their care, spending growth in these areas may merit 
special attention, especially if it is resulting from consider-
able price increases. This has been an area of interest as it 
relates to the recently implemented and challenged No Sur-
prises Act,31 which limits reimbursement for out of network 
providers not selected by patients (emergency medicine,  
anesthesiology, pathology, radiology, etc.).32 

Our results demonstrate that trends in volume and price 
are very sensitive to the service categories and payers being 
studied (See Figure 1 for one example of the price/volume 
analyses carried out for high spending areas identified in 
Table 4). In addition, the year-to-year variation that we 
observe emphasizes the importance of examining multi-
year trends. Understanding these trends is complicated; in 
most cases, ascertaining changes in volume and price could 
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only be meaningfully done via a granular view of specific 
professional services (i.e., analyzing RBCS Level 2 service 
categories within specific specialties). Increases in spending 
attributable to other health professionals (NPs, Counsel-
ors, PAs, etc.) were driven by increased volume of evalua-
tion and management claims; the number of other health 
professionals and the number of patients served by other 
health professionals increased from 2016 to 2019, in line 
with national trends indicating greater reliance on other 
health professionals to meet population health needs.33 We 
also identified notable increases in behavioral health profes-
sional spending (e.g. psychiatry, social workers, counselors), 
a likely response to increased population morbidity (namely, 
the ongoing opioid epidemic). 

These approaches can inform efforts to identify spending 
drivers in other states. First, we show that APCDs can be 
leveraged to analyze multiple payers simultaneously while 
employing a consistent methodology. Second, we show 
that the RBCS classification system can be adapted to com-
prehensively evaluate professional spending for patients 
beyond the Medicare program. Further, our initial analyses 
confirmed that professional spending is a strong proxy for 
total spending, and may provide a more accessible avenue for 
analyses of health care spending using APCDs. Many states 
are developing infrastructure to evaluate and intervene 
on rising health care costs. The approach outlined by this 
study can support analyses of claims data to have actionable 
insights for policy and identify areas of further investigation 
in subsequent analyses. Third, our provider specialty cross-
walk is generalizable across states for providers where a sin-
gle specialty based on taxonomy is listed. Finally, spending 
for medical pharmacy (e.g., provider administered medica-
tions) is substantial, and increasing. Including professional 
and facility spending is essential to evaluating this category 
of services, and as such, they were out of the scope for this 
study. Additionally, the absence of high-quality data on 
rebates that would otherwise reduce the total spending on 
these services creates challenges for understanding the true 
spending growth of this service category. Further studies are 
needed to characterize the growth of spending on medical 
pharmacy and the impacts to overall spending. 

This study has several limitations. First, APCDs only 
include information for claims billed to insurance; these 
data do not include additional information on non-claims 
payments, other incentive payments for high quality care, 
or health outcomes data, which may be advantageous to 
fully evaluate cost and value in the health system. Second, 
APCDs are likely to lack a significant portion of data for 
individuals enrolled in self-insured plans as a result of the 
Gobeille Supreme Court Decision;35 the full story of profes-
sional spending trends in the commercial insurance market 
may not be represented. Third, we found that a substantial 
proportion of professional claims (13% in commercial and 
35% in Medicaid) are billed with a specialty taxonomy that 

refers to a multispecialty organization, and therefore cannot 
be associated with a particular individual provider specialty 
classification. Fourth, our substantive findings may not be 
generalizable to other states. Finally, claims analyses gener-
ally cannot capture the experience of the uninsured. 

Future studies can use this generalized provider taxonomy 
and stepwise approach for evaluating spending in RBCS cat-
egories to study drivers of cost in other states and popula-
tions. We would expect findings to potentially vary in line 
with each state’s market structure and their particular reg-
ulatory context. Understanding trends and drivers of health 
care costs are one important step towards improving value 
in the U.S. health system; analyses of professional spend-
ing as proposed are one potentially valuable step forward in 
achieving this goal.
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Perceptions and Use of E-cigarettes among Young Adults  
with Cystic Fibrosis: An Observational Study 
SARAH RHOADS, MD; ROGER AUTH, MD; ALISON CHAMBERS, PhD; MICHAEL BLUNDIN, MD; LINDSEY MAHONEY, MD; 

SUZANNE MCLAUGHLIN, MD; DEBASREE BANERJEE, MD, MS

ABSTRACT 
While smoking prevalence has decreased among the  
general population, the use of electronic cigarettes (E- 
cigarettes) has risen significantly and can cause signifi-
cant lung injury. We sought to determine if persons with 
cystic fibrosis (PwCF) have similar rates of E-cigarette use 
as compared with age-matched peers, and to understand 
perceptions of E-cigarette safety through a survey-based 
study. A total of 29 PwCF and 26 age-matched control pa-
tients participated in this study. There was no significant 
difference between PwCF and control patients regarding 
perceptions of the negative impact of E-cigarette use on 
one’s health. Overall, both PwCF and control patients re-
ported a good quality of life. PwCF were equally likely 
to identify E-cigarettes as harmful to one’s lung health 
as healthy controls but were significantly more likely to 
have heard of EVALI. While small, our study has demon-
strated the need for further education of both PwCF and 
healthy young adults. 

KEYWORDS:  vaping, EVALI, Cystic Fibrosis, cigarettes  

BACKGROUND

In the last several decades, smoking prevalence has decreased 
among the general population.1 However, new generations 
of tobacco and non-tobacco products are being increasingly 
used, particularly in the young adult population.2 Since 
their introduction in 2007, the use of electronic cigarettes  
(E-cigarettes), battery-powered devices that vaporize nico-
tine and marijuana, has risen significantly.3 According to the 
Surgeon General’s office, E-cigarettes are the most common 
tobacco product used by U.S. youth for the past 5 years and 
in 2018, more than 3.6 million youth used E-cigarettes.3 

Tobacco product use amongst adolescents has significant 
implications for long-term morbidity and mortality. Users 
of tobacco products are more likely to report poor health, 
have higher rates of hospitalizations, and greater healthcare 
expenditures than never smokers.4 Given current smoking 
rates, 5.6 million youth will die prematurely of smoking- 
related illness.4

While conventionally thought to be less harmful than 
traditional cigarettes, E-cigarettes can cause significant 

lung injury requiring hospitalization and even endotracheal 
intubation for respiratory failure. Between 2018 and Febru-
ary 2020, there were 2800 reported cases of E-cigarette or 
Vaping Associated Lung Injury (EVALI) with 68 deaths.3,5 
This new entity is currently the subject of an ongoing CDC 
investigation as well as multiple General Advisories from 
the Surgeon General’s office resulting in bans of E-cigarettes 
in several states.4,5 EVALI is associated with a spectrum of 
acute lung injury including eosinophilic pneumonia, inter-
stitial lung disease, diffuse alveolar hemorrhage, lipoid 
pneumonia with pathology consistent with acute fibrinous 
pneumonitis, diffuse alveolar damage or organizing pneu-
monia, and bronchiolitis.6 While the etiology of lung injury 
remains unknown, there are several possible culprits includ-
ing Vitamin E acetate (VEA), a condensing agent frequently 
used by manufacturers to alter the consistency of vaping liq-
uids.7 VEA has been found in injured lung fluid samples from 
up to 94% of patients diagnosed with EVALI, and is thought 
to contribute to lung damage through multiple mechanisms, 
including disruption of surfactant membranes.7-10 In addition 
to Vitamin E acetate, flavor additives and nicotine use have 
been implicated in the development of airway hyperreactiv-
ity, decreased antimicrobial activity, and decreased alveolar 
development.11 

While the prevalence of E-cigarette use, and the rise of 
EVALI has been studied in the general population, to our 
knowledge there is no existing data about the prevalence of 
E-cigarette use in a population of patients with childhood 
onset chronic lung disease. Individuals with Cystic Fibrosis 
(CF), an inherited disease which causes progressive decline 
in lung function, offer a unique perspective on the impact of 
E-cigarette use. The condition is typically diagnosed before 
the age of 2, and currently has a life expectancy of 44 years 
in the United States.12 This young population is aware of 
their respiratory vulnerability at an early age and typically 
has close connection with the healthcare system and high 
health literacy.13, 14 

The general decline of tobacco product use over the past 
several decades has been attributed in large part to increased 
educational efforts among the general population. Research 
on smoking cessation in populations with chronic illnesses 
is more limited, but prior studies among PwCF suggest that 
the prevalence of cigarette smoking is lower than the gen-
eral population (8% vs 27% of adults).15-18 There is limited 
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understanding of what prompts the use of tobacco products 
among adolescents and adults with chronic illness, particu-
larly PwCF. 

According to the results of the 2020 National Youth 
Tobacco Survey (NYTS), a bi-annual nationwide assessment 
of over 14,000 adolescents, 26.8% reported using E-ciga-
rettes on at least one occasion.19 Of those who have tried 
E-cigarettes, 10% stated that the primary reason was that 
E-cigarettes were safer than other cigarette or tobacco prod-
ucts. For PwCF, E-cigarette use may be perceived as a safer 
alternative to cigarette use, and therefore less likely to cause 
deleterious effects on lung function. Despite growing aware-
ness of the possible harms, several studies suggest that indi-
viduals who are not susceptible to cigarette smoking may be 
more likely to initiate E-cigarette use.20 Tobacco product use 
in young adults is most frequently driven by social reasons 
such as peer pressure, as well as a desire for stress relief and 
the ready availability of tobacco products in their environ-
ment.21, 22 

Given the compromised lung function of PwCF and the 
popularity of non-cigarette inhalation products, it is imper-
ative to understand the prevalence of vaping in this popula-
tion. While patients with worse lung function may be less 
likely to use traditional cigarettes, the lack of general aware-
ness regarding the potential harms of E-cigarette use and the 
desire to fit in amongst peers may result in PwCF seeking 
out E-cigarettes as a less harmful alternative to traditional 
tobacco products. We hypothesized that PwCF have similar 
rates of E-cigarette use as compared with age-matched peers 
and were more likely to use E-cigarettes than conventional 
cigarettes. 

METHODS

We conducted a case-control observational study comparing 
PwCF and age matched patients from a Medicine-Pediatrics 
clinic (control). 

Case Definition: PwCF seen at the Rhode Island Cystic 
Fibrosis Center between February 2020 and December 2020. 
PwCF who are on hospice or transplant waiting lists were 
not called.  

Control Definition: Young adult patients of the Medi-
cine-Pediatrics Primary Care Clinic that were age and sex 
matched +/- 2 years. 

Clinical Data: The most recent spirometry data was col-
lected from PwCF at the time of enrollment. 

Surveys used: 
E-cigarette use: This survey was created from the CDC 

National Youth Tobacco Survey (NYTS) and National Adult 
Tobacco Survey (NATS).23, 24  

Social desirability: The Marlowe-Crowne Social Desir-
ability Scale (MC-SDS) was used to account for the effect of 
social desirability on respondents’ answers.25 The MC-SDS 
is a validated 33-item self-reporting tool designed to assess 

respondents’ concern with having social approval. A higher 
score indicates higher social desirability, and that a respon-
dent may alter their response to provide a “good” answer. 

CF questionnaire revised (CFQR)26: PwCF completed this 
questionnaire, a validated tool to assess overall and dis-
ease-specific quality of life.

Quality of Life for Control: This survey was completed 
by control participants. This survey was the MOS 36-item 
Short Form Health Survey (SF-36).27 

Study design was approved by institutional IRB prior to 
data collection (IRB #1523061-5). Data was collected from 
February until December 2020 at Rhode Island Hospital. 
Study authors (SR, RA) administered the surveys in person 
and via telephone. These authors were physicians in training 
at time of survey administration and did not make clinical 
decisions regarding patient care to help mitigate participant 
hesitancy in reporting unhealthy behaviors. Participants 
were provided with a $5 e-gift card following completion of 
the survey. Additional clinical data was collected on PwCF 
by chart review. 

Statistical Analysis: Social desirability score category was 
compared between the group that reported using an E-ciga-
rette and the group that reported no E-cigarette use using a 
Fishers exact test. 

Using a generalized linear model, FEV1% predicted was 
modeled as a proportion of the total possible FEV1% pre-
dicted (100%: binomial distribution) and compared between 
the groups reporting E-cigarette use versus no E-cigarette 
use. Similarly, survey responses were modeled as binomial 
distributions and compared between the group that reported 
using E-cigarettes and the group that reported no E-cigarette 
use. From the models, estimated mean FEV1 and reported 
lung function were determined and compared between the 
two groups. P-values <0.05 were reported as significant. 

As an additional check to survey responses, a generalized 
linear model was used to model survey responses (binomial 
distribution) to check the association between reported 
lung function and tested FEV1. P-values less than 0.05 were 
reported as a significant relationship between FEV1 and 
survey outcomes. Classic sandwich estimation was used 
to adjust for any model misspecification. All models were 
run using Proc Glimmix, allowing for modeling of gener-
alized linear models and deriving p-values for model fixed 
effects and mean group comparisons (SAS: Version 9.2; SAS  
Institute Inc, Cary, NC)

RESULTS
Demographics
A total of 29 PwCF and 26 age-matched control patients of 
the Medicine-Pediatrics clinic participated in this study. 62 
adult patients (out of 67) of the Cystic Fibrosis Center were 
called up to three times or approached in clinic to complete 
the study. Twenty-nine PwCF did not return calls and four 
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Social desirability
Social desirability was categorized as low scorers (0–8: more 
willing than most people to respond truthfully), average 
scorers (9–19: average degree of conformity), and high scorers  
(20–33: highly concerned about social approval).

Three respondents among PwCF didn’t answer all the 
social desirability questions. However, given their com-
pleted responses and assuming negative or positive responses 
to the questions they didn’t answer, participants were cate-
gorized as average responders. 

No significant difference was detected in social desirabil-
ity responses between the PwCF participants who reported 
trying E-cigarettes and those who reported never trying 
E-cigarettes (p=0.2076). Approximately half of high scorers 
among PwCF reported never trying an E-cigarette (11/26) and 
there were no high scorers (0/3) among PwCF who reported 
having tried E-cigarettes (Table 2). 

Perceptions of Health
Both PwCF and patients of the Medicine-Pediatrics clinic 
were asked to rate their overall health on a scale of 1–4, with 
4 being excellent. PwCF and control participants reported 
similar overall health (2.8 in PwCF vs 2.9 in control). There 
was a positive correlation between FEV1% predicted and 
participant-reported activity tolerance for PwCF (p = 0.0085) 
(Figure 2). FEV1% predicted correlated with self-perceived 
ability to breathe among all PwCF, irrespective of E-cigarette 
use (p=0.0498).

CONTRIBUTION

Figure 1. Patient Participation Flow Diagram

Patient Characteristics PwCF  
(n = 29)

Non-CF  
(control, n = 26)

Age  
(mean, range in years) 

30.3 (18–49) 26.8 (18–40)

Sex, Female N (%) 13 (45) 10 (38)

BMI (mean) 22.9 27.0

FEV1 
(% average, range)

63 (23–100)

Modulator therapy  
(% taking)

89.7%

Non-CF Lung Disease 4 (2 asthma, 1 
MAC, 1 ABPA)

2 (mild intermittent 
asthma, 7.7%)

Pseudomonas aeruginosa 
sputum culture (%)

18 (62%)  

Lung transplant recipient 
(%)

2 (6.9%)

CF Exacerbation Prior 
Year (%)

5 outpatient (17%), 
16 inpatient (55%)

Anxiety Diagnosis (%) 16 (55%) 15 (57.9%)

Table 1. Patient Demographics 

MAC = Mycobacterium avium complex.  
ABPA = Allergic Bronchopulmonary aspergillosis

Tobacco Product Use PwCF  
(n = 29)

Non-CF  
(control, n = 26)

Active smokers 0 0

Former use of conventional 
cigarette

6 (20.6%) 7 (27%)

Tried any E-cigarette product 3 (10.3%) 7 (27%) 

Table 2. Participant-Reported Tobacco Product Use

declined participation. Twenty-nine Medicine-Pediatrics 
clinic patients were then identified, of whom three declined 
participation (Figure 1). Participants were predominantly 
male. The average age for study participants was 30 for 
PwCF and 28 for control subjects. Among PwCF, there was a 
mean FEV1% predicted of 63% (Table 1). 

Figure 2. Correlation between CFQR and FEV1 for patients with CF
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Conventional cigarette use vs E-cigarette use
Among control participants, an equal number have used 
conventional and electronic cigarettes (n=7, 27% each). For 
PwCF, however, twice as many individuals reported using 
conventional cigarettes as compared to E-cigarettes (n=6, 
20.6% vs n=3, 10.3%). Among PwCF, 20% have tried con-
ventional cigarettes at least once. There was no significant 
difference between PwCF and healthy controls’ report of 
conventional cigarette use.  

FEV1% predicted and E-cigarette Use
FEV1% predicted for PwCF who reported trying E-ciga-
rettes was higher than the group that reported never trying 
an E-cigarette (83.7% [54.4, 95.7] versus 60.4% [51.4, 68.7] 
FEV1% predicted). This difference did not reach significance 
(p=0.1088).  

PwCF that used an E-cigarette reported a significantly 
better ability to breathe than those who had never tried an 
E-cigarette (mean 100 [100, 100] versus [76.8, 96.6], respec-
tively, p<0.0001). The correlation between FEV1% predicted 
and question 44, ‘Have you been wheezing?’ approached sig-
nificance but did not reach it (p=0.0566)

Perceptions of E-cigarette use
There was no statistically significant difference between 
PwCF and Medicine-Pediatrics patients regarding percep-
tions of the negative impact of E-cigarette use on one’s 
health. There was also high agreement between PwCF and 
the control population with regards to the increased impact 
of E-cigarettes on the health of individuals with existing 
chronic lung disease. The two groups differed, however, in 
their estimation of the time required to demonstrate evi-
dence of lung damage from E-cigarette use, with the majority 
of PwCF identifying lung health as affected within one year 
of use (n = 25, 86%), compared with only 39% of healthy 
controls (n = 9). To date, there is no clear timeline for the 
development of EVALI, although frequent (>5 times daily) 
use of E-cigarettes has been associated with increased risk.5 
Interestingly, the majority of PwCF indicated prior knowl-
edge of EVALI (n = 21, 72.4%) but a significantly smaller 
number of healthy controls indicated that they had heard 
of EVALI prior to study enrollment (n = 5, 21.7%) (Table 3).  

CONCLUSIONS
This single-center observational study helps to clarify the 
use and perceptions of E-cigarette use among young adults, 
both with CF and without this illness, as well as highlight 
general perceptions of health among these populations. 
Overall, both PwCF and our control population reported a 
generally good quality of life with regards to their physical 
health. This is consistent with national data for this age 
group, but our PwCF population had much higher quality of 
life metrics compared with many young adults with chronic 
diseases, who overwhelmingly tend towards lower reported 
quality of life.28,29 The overall quality of life reported by PwCF 
correlated positively with the individuals’ lung function as 
measured by FEV1% predicted, consistent with known data 
regarding lung function and quality of life, which supports 
the internal validity of our study.30

With regards to conventional cigarette use, the control 
population indicated cigarette use at a prevalence compa-
rable to the national population.1 PwCF were less likely to 
use cigarettes which is consistent with prior studies.17 While 
the control population indicated E-cigarette use comparable 
with or slightly above national data, fewer PwCF reported 
E-cigarette use compared to conventional cigarettes. These 
findings demonstrate that PwCF are less likely than their 
counterparts without CF to use any inhalational products. 
This may be due to PwCF being acutely aware of their lung 
function and being engaged in the healthcare system from 
an early age. Counter to our hypothesis, PwCF were more 
likely to use conventional cigarettes than E-cigarettes. Fur-
ther studies are needed to better understand why this might 
be the case.

PwCF were equally likely to identify E-cigarettes as harm-
ful to one’s lung health as healthy controls but were more 
likely to identify harm occurring within one year of E-ciga-
rette use and were significantly more likely to have heard of 
EVALI than control peers. This discrepancy may be due to 
the newer development of E-cigarettes, and exposure among 
PwCF to more recent media coverage on the risks of EVALI, 
particularly compared with the anti-smoking campaigns 
of the early 2000s. EVALI is also promoted as affecting a 
younger population compared with conventional cigarettes, 
which may influence PwCF’s choice on initiation of inhaled 
products. 

CONTRIBUTION

Perceptions of E-Cigarette Use Impact CF (n = 29) Non-CF (control, n = 23*)

Impact of electronic cigarettes on individuals’ health 
(0–100, 100 being significant negative impact)

86.6 80.3

Impact of electronic cigarettes on those with chronic 
lung disease (0-100, 100 significantly worse impact)

88.1 85.5

Length of time for electronic cigarettes to affect health 82.7% (24/29) said e-cigarette use would 
affect lung health within one year

39% (9/23) said e-cigarette use would 
affect lung health within one year

Heard about EVALI 72.4% (21/29) 21.7% (5/23)

Table 3. Perceptions of E-Cigarette Use

*3 individuals did not respond to these specific questions
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While the low prevalence of E-cigarette use amongst 
PwCF may be reassuring to providers caring for this patient 
population, the use of conventional cigarettes amongst this 
group and the prevalence of use in the control population 
indicates a need for targeted assessment and education on 
inhalational product use. 

Interestingly, PwCF expressed greater knowledge regard-
ing EVALI. The lack of knowledge in the control population 
indicates that educational tools on the detrimental effects 
of E-cigarettes are also needed for healthy adolescents and 
young adults.  

Limitations of this study include its small sample size, 
single-center and retrospective design. We did not have 
coincident FEV1% predicted data and E-cigarette or con-
ventional cigarette use, nor was chronicity of use assessed. 
Participants willing to engage in a telephone-based survey 
may have self-selected and thus may not be truly represen-
tative of the population. While the state of Rhode Island has 
had <10 cases of EVALI according to CDC data, the rates 
of EVALI may be variable between different states and thus 
may limit generalizability. 

This is the first study to our knowledge to look at the use 
and perceptions of E-cigarette use amongst young adults 
with CF, a progressive lung disease in which the mainstay 
of care is the preservation of lung function. While small, our 
study has demonstrated the need for further education of 
both PwCF and healthy young adults regarding E-cigarette 
use and conventional cigarette use and the potential impact 
on their health. 
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(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

REPORTING PERIOD

VITAL EVENTS
DECEMBER 2022 12 MONTHS ENDING WITH DECEMBER 2022

Number Number Rates

Live Births 904 11,182 10.6*

Deaths 1005 11,063 10.4*

 Infant Deaths 1 39 3.5#

 Neonatal Deaths 1 30 2.7#

Marriages 365 6,986 6.6*

Divorces 229 2,614 2.5*

* Rates per 1,000 estimated population

# Rates per 1,000 live births

REPORTING PERIOD

Underlying Cause of Death Category
JUNE 2022 12 MONTHS ENDING WITH JUNE 2022

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

Diseases of the Heart 173 2,390 217.8 3,487.0

Malignant Neoplasms 153 2,187 199.3 4,129.5

Cerebrovascular Disease 44 513 46.7 672.0

Injuries (Accident/Suicide/Homicide) 98 1,107 100.9 15,621.0

COPD 34 457 41.6 400.0

PUBLIC HEALTHVITAL STATISTICS 
UTPALA BANDY, MD, MPH  
DIRECTOR, RHODE ISLAND DEPARTMENT OF HEALTH 
COMPILED BY ROSEANN GIORGIANNI, DEPUTY STATE REGISTRAR
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COMMENTARY

Troglodyte
JOSEPH H. FRIEDMAN, MD

I do a lot of peer reviewing. I probably 

average about two papers each week, 

which forces me to closely read and 

constructively critique a small number 

of papers rather than review, less criti-

cally, a large number to keep up in my 

field. Perhaps I’ve been falling behind 

as I seek to learn more and more about 

less and less. If so, the various journal 

editors haven’t picked up on it. How-

ever, I have a persistent anxiety, which I 

think I share with the majority, if not the 

vast majority of older people, that I am 

declining in both my memory and my 

cognition. When my patients, mostly 

Restoration of Le Moustier Homo neanderthalensis by Charles R. Knight (1920).  [WIKIPEDIA, IN THE PUBLIC DOMAIN]

older people with Parkinson’s disease 

(PD), tell me they can’t remember names 

and can’t plan things as well, I ask them 

if this is worse than it is for their friends. 

Usually it isn’t and we move on. 

Subjective Cognitive Impairment

Currently I’m reviewing a paper on 

Subjective Cognitive Impairment (SCI, 

as it’s known in the trade). There’s 

been a lot written about it in recent 

years. I only chanced upon the topic a 

year or two ago, at which time it had 

firmly planted a seed in the dementia 

literature, but had not yet risen to the 

kudzu stage. I thought two things: on 

the one hand, it was a silly pursuit of 

a non-problem, on the other, it was a 

great way for researchers with time on 

their hands to write some peer-reviewed 

articles to advance their career. Like 

the Golem, in James Thurber’s classic 

children’s tale, The Thirteen Clocks, 

when asked why he had joined a gold 

rush in a distant place, having taken 

responsibility for starting the rumor in 

the first place that there was gold there, 

he remarked that so many people were 

going that there must be something to 

it. I comfort my patients by relating an 

observation I read many 

years ago, “The older I 

get, the better I was.”  

I now have to opine 

on a research study of 

the purported problem, 

which I am unsure ex- 

ists. So, I am no longer 

an uninterested party on 

the sidelines in this SCI 

business. I have, how-

ever,  reflected on what 

I consider an important 

and persistent problem 

that seems analogous, 

which is the memory  

impairment that a small 

percentage of patients 

treated with electrocon-

vulsive therapy report, 

even when their depres-

sion remits. It may be 

 68 
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COMMENTARY

permanent, and is not associated with 

tangible abnormalities on formal test-

ing. It does not, so far as is currently 

known, lead to dementia. No one knows 

what this memory deficit means. Is it 

physiological, or is it simply a matter 

of, “the older I get the better I was,” or 

a nocebo (negative placebo) effect?

When I used to see general neurology 

patients, 20 years ago, not just those 

with movement disorders, I often saw 

patients whose primary complaint was 

their memory loss, and most had normal 

exams. They suffered, I thought, from 

anxiety. Now they would be suffering 

from SCI. 

Many years ago, I attended a small 

meeting to discuss apathy, a very 

important issue in psychiatry, partic-

ularly in schizophrenia, but also in  

dementing disorders, particularly Alz-

heimer’s disease and, to a lesser extent, 

PD. When the dementia doctors dis-

cussed the negative consequences of 

apathy, I noted that in PD it was a cloud 

with a silver lining. The absence of 

emotions softened the blows inflicted by 

the disease as it robbed people of their 

dexterity, speech, gait, balance, and even 

their cognitive skills. When patients 

were asked how they felt, the usual 

answer was “fine.” And they meant it. 

The non-apathetic said, “I’m frustrated. 

I’m angry.” “I’m depressed.” “I can’t do 

anything I enjoy. I’m trapped. My life 

is terrible. I’m a burden.” And on and 

on. I point out to the families, who are 

distraught, that they are suffering more 

than the patient. They see my point and 

act as if I’ve lightened their burden to 

a small degree. When I said this to the 

group of clinicians, their jaws dropped. 

What I believed was a thoughtful insight 

they took as an assault on the received 

modern psychiatric interface cannon.  

I was a Neanderthal, apparently invited 

to the meeting by mistake. 

I mention this only to put my 

thoughts on SCI in perspective. And that 

perspective is, I fear that my thoughts 

may be somewhere between those of a 

troglodyte and a Luddite. I had never 

thought of myself as an opinionated 

person until I was in college, when some 

friends noted that I was, in fact, very 

opinionated. I thought I wasn’t because 

I was usually able to see both sides of 

an argument, which, I perceived, made 

me sort of “wishy washy.” My friends 

thought not. I’ve had wrong opinions, 

of course, and like to think that I’ve 

corrected them, and I may have wrong 

opinions about SCI, and I’ll be ready to 

correct them, too, but right now, I’ve 

found that every one of my older friends 

(over 70) has SCI. I’ll bet that almost 

every reader of this column over age 70, 

and many a good deal younger, have SCI, 

too. We used to call them “the worried 

well.” It is common in people with 

anxiety, depression, whiplash, chronic 

fatigue, etc. 

The manuscript I reviewed, like 

many, but not all articles on SCI, has 

a long-term follow-up showing that  

people with this diagnosis are more 

likely to become demented than those 

who didn’t complain, or apparently 

notice, their developing memory impair-

ment. I would have thought that it 

would have been the opposite, as with 

driving. Bad drivers don’t worry about 

their driving because they don’t recog-

nize their deficits, while good drivers 

track their every mistake. 

I’m willing to acknowledge my mis-

takes, I think. The paper I reviewed 

is flawed, but acknowledges its flaws. 

Few papers are perfect and the better 

papers acknowledge the limitations 

of their observations, as this one did. 

However, unless the investigators set 

out to debunk a theory, they can’t report 

that they spent their time investigating 

a silly idea. This puts me in the position 

of helping decide whether a good inves-

tigation of a worthless concept is worth 

publishing. Although I’m opinionated, I 

do realize that I’m wrong sometimes, so 

I voted to help clog up the journals with 

another contribution of little value. v
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BLED, SLOVENIA

Marianne Migliori, RIMJ graphic designer, views the journal from the shore of Lake 

Bled in northern Slovenia, about 10 miles form the Austrian border. Its shores were settled 

by 7th-century Slavs. Bled Castle, built in the 11th century, stands on the edge of a 200-

foot precipice overlooking the lake. On tiny Bled Island, the 17th-century Church of the 

Assumption sits atop a 99-step staircase on the site of a former sacred site that dates to 

the 9th century. The lake’s natural blue-green waters are fed by warm springs, and in the 

mid 19th century, baths were opened, making this a favorite resort destination. Bled was 

the summer residence of the Yugoslav royal family, and later of Marshall Josip Tito, who 

controlled Yugoslavia from 1956 until his death in 1980. In 1990, Slovenia was the first 

Yugoslav republic to hold free elections and declare its independence.
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The Charles L. Hill Award for Service 

The Herbert Rakatansky Award for Professionalism 
The Halifax Award for Volunteerism 

The Award for Humanism in Medicine 
4 under 40

INAUGURATION OF 2023–2024 OFFICERS
 President HEATHER A. SMITH, MD, MPH 
 President-Elect KARA A. STAVROS, MD  
 Vice President ROBERTO ORTIZ, MD 
 Treasurer MATTHEW J. SMITH, MD, MHL

https://www.eventbrite.com/e/convivium-211th-annual-meeting-tickets-673310248077


RHODE ISLAND MEDICAL SOCIETY

Working for You: RIMS advocacy activities

July 3, Monday
Warren Alpert Medical School Resident 
Orientation: Rita Towers, MSW, LCSW, 
Clinical Associate, Physician Health 
Program, and Stacy Paterno, staff

July 10, Monday
RIMS Board meeting:  
Thomas Bledsoe, MD, President

Protect our Health Care Policy Group: 
Stacy Paterno, staff

May 5, Friday
American Association of Medical Society 
Executives meeting: Stacy Paterno, staff

July 12, Wednesday
Rhode Island Department of Health 
(RIDOH) Board of Medical Licensure and 
Discipline (BMLD): Stacy Paterno, staff 

Governor’s Overdose Intervention and 
Prevention Task Force: Sarah Fessler, MD, 
Past President

July 13, Thursday
CTC-RI Prior Authorization Steering 
Committee: Peter Hollmann, MD, Chair; 
Elizabeth Lange, MD, Past President; 
Stacy Paterno, staff

July 14, Friday
Medical Society Consortium on Climate 
& Health Webinar: Stacy Paterno, staff

July 17, Monday
AMA Washington Update:  
Stacy Paterno, staff

July 19, Wednesday
Rhode Island Foundation Long-term 
Health Committee meeting:  
Stacy Paterno, staff

July 20, Thursday
Health Information Technology Steering 
Committee meeting: Stacy Paterno, staff

RIMS Climate Change and Health 
Committee: Katelyn Moretti, MD, Co-
Chair; Alison Hayward, MD, Co-Chair

July 24, Monday
Protect our Health Care Policy Group: 
Stacy Paterno, staff

Nursing and Direct Care Career Ladders 
combined meeting: Stacy Paterno, staff

RIMS Public Laws Committee Meeting: 
Michael Migliori, MD, Chair

July 27, Thursday
Rhode Island Quality Institute meeting: 
Thomas Bledsoe, MD, President; Heather 
Smith, MD, MPH, Incoming President; and 
Stacy Paterno, staff

RIMS Finance Committee meeting: 
Matthew Smith, MD, MHL, Treasurer  
and Chair
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A. LOUIS MARIORENZI, M.D. 
ARTHROSCOPIC SURGERY* 

LOUIS J. MARIORENZI, M.D. 
JOINT REPLACEMENT SURGERY 

GREGORY  J. AUSTIN, M.D. 
HAND SURGERY 

MICHAEL P. MARIORENZI, M.D. 
SPORTS MEDICINE 

CHRISTOPHER N. CHIHLAS, M.D. 
ORTHOPAEDIC SURGERY

KENNETH R. CATALLOZZI, M.D.  
GENERAL ORTHOPAEDICS 

725 Reservoir Avenue, Suite 101 
Cranston, RI 02910 • (401) 944-3800 

Orthopaedic Associates, Inc. 

Orthopaedic Medicine and Surgery 
with subspecialty expertise* 

IRA J. SINGER, M.D. 
RECONSTRUCTIVE SURGERY AND SPORTS MEDICINE 

SIDNEY P. MIGLIORI, M.D. 
RECONSTRUCTIVE SURGERY AND SPORTS MEDICINE 

JOSEPH T. LIFRAK, M.D. 
GENERAL ORTHOPAEDICS AND SPORTS MEDICINE 

LISA K. HARRINGTON, M.D. 
ADULT RHEUMATOLOGY 

ROBERT J. FORTUNA, M.D. 
GENERAL ORTHOPAEDICS 

NATHALIA C. DOOBAY, D.P.M. 
MEDICINE AND SURGERY OF THE FOOT AND ANKLE

2138 Mendon Road, Suite 302 
Cumberland, RI 02864 • (401) 334-1060 

RIMS gratefully acknowledges the practices who participate in our discounted  
Group Membership Program

For more information about group rates, please contact Ali Walz, RIMS Director of Member Services

RHODE ISLAND MEDICAL SOCIETY

For more information about group rates, please contact Ali Walz, RIMS Director of Member Services



IN THE NEWS

URI neuroscientist part of $8M consortium grant on  
translational approach towards understanding brain 
waste clearance in Cerebral Amyloid Angiopathy

KINGSTON, RI – WILLIAM VAN NOSTRAND, PhD,  
co-executive director of the George & Anne Ryan 
Institute for Neuroscience at the University of Rhode 
Island, is part of a team awarded a five-year, $8 million 
grant from the Leducq Foundation that will establish 
a transatlantic consortium on the study of the brain’s 
waste-clearing system as a contributor to cerebral  
amyloid angiopathy. 

The consortium will work with innovative trans-
genic and gene-edited rodent models developed by  
Van Nostrand, who has studied cerebral amyloid angi-
opathy (CAA) for nearly 30 years. 

According to a statement from the Leducq Founda-
tion, CAA is a highly prevalent and currently untreatable condition, affecting the 
brains of >50% of individuals over 80 and ~80–100% of patients with Alzheimer’s 
disease. The specific goals of our consortium are to:

1. Establish a data-driven, integrated multi-scale understanding  
of perivascular brain clearance in health and CAA 

2. Translate experimental findings from rodent models to the human brain 

3. Identify relevant driving forces to be tested in future clinical trials  
to enhance brain clearance.

The consortium is expected to officially start work Jan. 1, 2024, and includes:

Coordinators
• Matthias Van Osch, Leiden University Medical Center (Netherlands)

• Susanne Van Veluw, Massachusetts General Hospital 

Members
• Erik Bakker, Amsterdam University Medical Center (Netherlands)

• Helene Benveniste, Yale University 

• Roxana Carare, University of Southampton (UK)

• Steven Greenberg, Massachusetts General Hospital 

• Jeffrey Iliff, University of Washington 

• Sylvie Lorthois, Institut De Mécanique Des Fluides De Toulouse (France)

• Gabor Petzold, German Center For Neurodegenerative Diseases (Germany)

• Andy Shih, University of Washington 

• William Van Nostrand, University of Rhode Island 

Van Nostrand joined URI in 2017. He is Herrmann Professor of Neuroscience 
and a professor of biomedical and pharmaceutical sciences in URI’s College of 
Pharmacy.

The Leducq Foundation is an international grant-making organization with a 
mission to improve human health through international efforts to combat car-
diovascular disease and stroke. By forging scientific alliances that transcend 
national borders, it promotes long-term collaborative relationships to foster inno-
vations in cardiovascular and stroke research and change the way that patients 
with cardiovascular and neurovascular disease are diagnosed and treated. For more  
information, visit https://www.fondationleducq.org/ v

William Van Nostrand, PhD

[PHOTO : URI ]

Rhode Island Enacts Nurse 
Licensure Compact (NLC)
CHICAGO – Gov. DANIEL J. MCKEE 
signed the NLC into law on June 24, 2023, 
making Rhode Island the 41st jurisdic-
tion to enact the NLC. The compact al-
lows registered nurses (RNs) and licensed 
practical/vocational nurses (LPN/VNs) to 
have one multistate license, with the abil-
ity to practice in person or via telehealth, 
in both their home territory/state and 
other NLC states. 

Sen. Joshua Miller, one of the NLC bill 
sponsors remarked, “Our state is grap-
pling with a severe shortage of nurses. 
Returning to the compact is a way we 
can make it easier and more appealing for 
nurses to come here for a job, making it 
easier for our hospitals and health facili-
ties to fill their staffing needs. Rejoining 
the compact is good for our public health 
and safety.” 

Licensure requirements are aligned in 
NLC states, so all nurses applying for a 
multistate license are required to meet 
those same standards, including submis-
sion to a federal and state fingerprint- 
based criminal background check.

Although the NLC has been enacted 
in Rhode Island, an implementation pro-
cess must be completed before its resi-
dents will be able to apply for a multistate  
license, and before nurses in other NLC 
states who hold a multistate license will 
be able to practice there. The implemen-
tation date has not been set.

With the multistate license, nurses are 
able to provide telehealth nursing services 
to patients located in NLC states without 
having to obtain additional licenses. A 
multistate license facilitates cross-border  
practice for many types of nurses who 
routinely practice with patients in other 
states, including primary care nurses, case 
managers, transport nurses, school and 
hospice nurses and many others. Further, 
military spouses who experience moves 
every few years also benefit greatly from 
the multistate license. v
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New RI law reduces cost of HIV-prevention medications
PROVIDENCE – Governor DAN MCKEE 

on June 28th signed into law legislation 

sponsored by Senator MELISSA MURRAY  

that will help reduce the spread of HIV 

transmission by making HIV-prevention 

and post-exposure medications acces-

sible and covered by insurance, includ-

ing newer injectable formulations. The 

Governor signed the legislation at Open 

Door Health and was joined by Sena-

tor Murray, state and local officials and  

community advocates.

“PReP and PEP are key tools to prevent 

the spread and help us work towards the 

eradication of HIV,” said Governor Dan 

McKee. “However, this will only happen 

if we continue to break down barriers to 

access these critical medications. Thank 

you to all the advocates for raising their 

voices on this important issue.”

There are two commonly used HIV- 

prevention medications: pre-exposure 

prophylaxis (PrEP) and post-exposure 

prophylaxis (PEP). PrEP is taken before 

an exposure to prevent HIV, whereas PEP 

is taken after a potential or known expo-

sure. Together, the treatments have con-

tributed to a dramatic reduction in HIV 

transmission rates [hiv.gov] [r20.rs6.net] 

in recent years. But only about 25 percent 

of individuals at risk of HIV transmission 

are using these treatments, according 

to the US Centers for Disease Control 

(CDC) [cdc.gov] [r20.rs6.net]. Advocates 

point to both out-of-pocket costs and lack 

of access as barriers. 

The legislation (2023-S 0563Aaa [web-

server.rilegislature.gov] [r20.rs6.net]) re-

quires the coverage of PrEP and PEP drugs 

by health insurance plans at no out-of-

pocket costs to patients. The bill would 

also enable pharmacists to prescribe 

them to eligible patients. The bill out-

lines clear guidelines for which patients 

would be eligible. 

“The use of PrEP can substantially re-

duce the risk of HIV transmission, and 

PEP is an equally remarkable intervention 

for people who may have been exposed 

to HIV. However, these medications are 

underused, especially amongst people in 

groups with higher rates of HIV,” said 

Interim Director of Health UTPALA  

BANDY, MD, MPH. “This legislation is 

an important step toward ensuring equi-

table access to these critical medications, 

and consistent with our goal of giving 

Rhode Islanders in every community 

the tools and resources they need to stay 

healthy and safe.”

“By mandating insurance coverage, 

limiting prior authorizations and reduc-

ing out-of-pocket costs for PrEP and PEP 

treatments, this law will expand access 

to these critical treatments and play a 

direct, significant role in helping Rhode 

Islanders proactively protect themselves 

against HIV,” said DR. AMY NUNN, 

executive director, Rhode Island Pub-

lic Health Institute. “This is one of the 

most progressive public health policies 

in the country, and we applaud Gover-

nor McKee and the General Assembly for 

their leadership in getting it across the  

finish line.” 

“I’ve been prescribing PrEP for over 10 

years. This bill overcomes a significant 

obstacle that many of my patients have 

mentioned including high out-of-pocket 

costs for the medication, “ said PHILIP 

A. CHAN, MD, an infectious diseases 

specialist and the Chief Medical Offer at 

Open Door Health. “Additionally, this 

bill covers injectable PrEP which is an 

important option for some people. The 

HIV epidemic is still impacting many 

people including cisgender gay and bisex-

ual men. People should be aware of PrEP 

and talk to their medical provider about 

their potential HIV risk and whether 

PrEP may be an option for them.” 

CDC recommends that all adults test 

at least once for HIV in their lifetime and 

more frequently if engaging in behaviors 

that may place a person at ongoing risk 

of infection. 

For people that may be at risk of HIV, 

PrEP is initiated before and continued 

throughout periods of potential exposure 

to HIV. It was first approved by the U.S. 

Food and Drug Administration in 2012 

and is safe and highly effective when 

taken as prescribed. PEP is taken after a 

potential exposure, such as a broken con-

dom, shared needle or sexual assault. If 

taken within 72 hours of a possible HIV 

exposure, the drug is highly effective at 

preventing transmission.

Both treatments are considered pre-

ventative, and free coverage had been re-

quired under the Affordable Care Act. But 

on March 30, in a case called Braidwood 

Management Inc. v. Becerra, U.S. District 

Judge Reed O’Connor ruled, among other 

things, that this requirement violated the 

religious freedom of employers. The case 

is expected to head to the U.S. Supreme 

Court. 

A growing list of states including 

Maine, Nevada and Virginia have passed 

similar legislation.

RIDOH has additional information on- 

line about HIV prevention, including PrEP  

and PEP: https://health.ri.gov/diseases/

hivaids/about/prevention/. v

IN THE NEWS
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Alzheimer’s International Conference covers new treatments,  
early diagnosis options, risk factors
AMSTERDAM, JULY 20, 2023 – New research reported at the Alz-
heimer’s Association International Conference® (AAIC®) 2023 
covered the breadth of Alzheimer’s disease and dementia re-
search, including advancements in treatment, early and accurate 
diagnosis, and our understanding of risk factors for Alzheimer’s 
and other dementias. 

AAIC is the premier annual forum for presentation and dis-
cussion of the latest Alzheimer’s and dementia research. This 
year’s conference took place both virtually and in-person in  
Amsterdam, Netherlands, and attracted over 10,000 attendees 
and more than 3,000 scientific presentations. 

Advances in Treatments, Clinical Trial Results
The Alzheimer’s Association highlighted results from trials 
of drug and non-drug interventions for Alzheimer’s disease at 
AAIC 2023. 

New, more complete data were reported at AAIC 2023 by 
Eli Lilly from the TRAILBLAZER-ALZ 2 Phase 3 clinical tri-
al of donanemab in early symptomatic Alzheimer’s disease. 
With this fuller picture of the donanemab Phase 3 results, we 
see additional convincing scientific evidence that thoroughly 
removing beta amyloid from the brain is associated with signif-
icant slowing of disease progression in people living with early 
Alzheimer’s. The results of this trial also further illustrate that 
initiating treatment as early as possible in the course of the dis-
ease enables the possibility of a bigger beneficial effect, but also 
that there is potential for slowing of disease progression even 
when treatment is started later. The progress we’ve seen in this 
class of treatments, as well as the diversification of potential 
new therapies over the past few years, provides hope to those 
impacted by this devastating disease. 

Two new therapeutic approaches for Alzheimer’s based on 
CRISPR gene editing were reported at AAIC. One aims to re-
duce the impact of the strongest known Alzheimer’s risk gene, 
APOE-e4. The other strives to reduce production of a toxic pro-
tein in the brain, beta amyloid, which is a hallmark of Alzhei-
mer’s and the target of recently-approved treatments. CRISPR 
technology is making drug target identification faster with the 
goal of speeding up the drug discovery process, and building 
platforms for the development of next-generation treatments.

Non-drug interventions were also highlighted at AAIC, in-
cluding results from the Aging and Cognitive Health Evaluation 
in Elders (ACHIEVE) study, the largest randomized, controlled 
clinical trial of hearing aids for reducing long-term cognitive 
decline in older adults. While the results were negative in the 
total study population, the hearing intervention slowed cogni-
tive decline in older adults with mild to moderate hearing loss 
by 48% in a pre-specified segment of the study population con-
sisting of 238 people participating in an ongoing observational 
study of heart health. The three-year intervention included use 
of hearing aids, a hearing “toolkit,” and ongoing instruction and 
counseling with an audiologist.

Blood Tests: The Next Frontier in Alzheimer’s Diagnosis
Advancements in technology and practice reported for the first 
time at AAIC 2023 demonstrate the simplicity, transportability 
and diagnostic value of blood-based biomarkers for Alzheimer’s.

Researchers from University of Gothenburg, Sweden report-
ed results from a simple, finger prick blood test that shows 
promise in the ability to detect markers of Alzheimer’s using a 
single drop of blood dried on spot cards and shipped overnight 
between two countries, without temperature control or cool-
ing. If validated through additional research, this test could of-
fer a quick, noninvasive and cost-effective option that is simple 
enough to be performed independently, or by caregivers. It may 
be particularly valuable for use in rural districts or other lower  
resourced areas.

A research group with Lund University, Sweden conducted 
the first study to examine the use of blood-based biomarkers for 
Alzheimer’s in primary care and compare them to the diagnos-
tic accuracy of primary care physicians. A blood test was more 
than 80% accurate in identifying Alzheimer’s-related changes – 
significantly better than doctors in the study who did not have 
access to the test. Blood tests for Alzheimer’s have great po-
tential for improving early diagnosis, diagnostic accuracy and 
proper treatment of people with Alzheimer’s. 

New Use of Opioids and Mortality Among Older Adults 
With Dementia
New opioid use in older adults with dementia is associated with 
a significantly increased risk of death, including an eleven-fold 
increase in the first two weeks, according to research presented 
at AAIC 2023. Researchers from the Danish Dementia Research 
Centre used data from everyone in Denmark aged 65 and old-
er diagnosed with dementia between 2008 and 2018, including 
both home-living and nursing home residents. Of that group, 
42% of those diagnosed with dementia redeemed a prescription 
for an opioid at a pharmacy. 

They found 33.1% of study participants died within 180 days 
after initiating their first opioid prescription, compared with 6.4% 
of those unexposed to opioids. After adjusting for potential dif-
ferences between groups, researchers found a four-fold increase 
in excess mortality risk. The risk was greatest in the first 14 
days, where mortality for all opioids was increased eleven fold. 
These initial findings emphasize the need for discussion be-
tween the patient, family and physician about pain medication.

Chronic Constipation Associated With Cognitive Decline
New research demonstrating the relationship between gut 
health and the brain were revealed at AAIC. A researcher from 
University of Massachusetts, Amherst found individuals with 
chronic constipation (bowel movements every three days or 
more) had significantly worse cognition, equivalent to three 
years more of chronological cognitive aging, than those with 
healthy bowel movement patterns.
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Plus, researchers from University of Texas San Antonio found 
specific gut bacteria that are associated with increased demen-
tia risk, as well as gut bacteria that may be neuroprotective. 
Previous research has connected the health and makeup of the 
gut microbiome, which is the community of microorganisms 
that live in our digestive tracts, with a number of other vital  
body functions.

First-ever Nationwide Estimates of U.S. County-Level 
Alzheimer’s Prevalence
The first-ever nationwide estimates of the county-level preva-
lence of people with Alzheimer’s dementia – in all 3,142 Unit-
ed States counties – were revealed at AAIC 2023. Researchers 
from Rush University Medical Center in Chicago found that the 
eastern and southeastern U.S. have the highest prevalence of 
Alzheimer’s dementia. Higher percentages of older people and 

Blue Cross & Blue Shield of RI announces nonprofits to benefit  
from its 2023 day of service, Blue across Rhode Island
Organized teams of BCBSRI employees will spend the workday volunteering for  

14 nonprofits across the state in support of a wide range of community projects

Black and Hispanic, all groups at higher risk for the disease, may 
explain the elevated prevalence in those regions. The findings 
can help guide the allocation of resources to public health pro-
grams for individuals and families affected by Alzheimer’s in 
those regions. 

Volunteering Later in Life May Promote a Healthy Brain
Reported for the first time at AAIC 2023, researchers from 
University of California, Davis examined volunteering habits 
among an ethnic and racially diverse population of older adults 
and found that volunteering was associated with better baseline 
scores on tests of memory, thinking and planning. The research-
ers stated volunteering may be important for better cognition in 
late life and could serve as a simple intervention in older adults 
to protect against Alzheimer’s and other dementias. v

PROVIDENCE – Blue Cross & Blue Shield 
of Rhode Island (BCBSRI) has announced 
the nonprofit organizations that will ben-
efit from Blue across Rhode Island, the 
company’s signature day of service in 
which hundreds of employees spend the 
workday volunteering at community and 
social service agencies.

On Sept. 15, Blue Cross associates will 
have the opportunity to volunteer for one 
of 14 nonprofits that applied for support 
with their efforts to help Rhode Island-
ers. This is the 12th consecutive year for 
Blue across Rhode Island, one of the larg-
est annual volunteer events of its kind in  
the state.

The 2023 beneficiaries were revealed 
recently at a spirited kickoff for Blue 
across Rhode Island during which asso-
ciates learn about this year’s volunteer 
opportunities from team leaders and pre-
pare to begin signing up the next day.

“We look forward to Blue across Rhode 
Island so much that the theme of our 
2023 day of service is ‘Best. Day. Ever,’” 
said BCBSRI Managing Director of Cor-
porate Social Responsibility CAROLYN 

BELISLE. “The kickoff generates real 

excitement for our day of service and that 
excitement builds throughout the sum-
mer as we prepare to lend a hand to our 
community-based partners, who work 
tirelessly year-round to make a differ-
ence in the lives of Rhode Islanders. It’s 
an honor to support their efforts through 
Blue across RI.”

The BCBSRI volunteers will support 
a variety of community-based organiza-
tions and their projects, including ones 
that address food, housing, dental care, 
mental health, community recreation, 
and LGBTQIA+ youth.

The following are the 14 participating 
organizations that BCBSRI employees 
will support:

• Amenity Aid

• Bike Newport 

• Crossroads Rhode Island 

• Gotta Have Sole Foundation

• Habitat for Humanity of Rhode Island 
– Greater Providence

• Habitat for Humanity of Rhode Island 
– South County

• Happy Hope Foundation

• Hope Alzheimer’s Center

• NeighborWorks Blackstone River Valley

• Playworks New England

• Rhode Island Oral Health Foundation

• The Elisha Project

• YMCA of Pawtucket

• Youth Pride

In addition to the time and effort of 
volunteers, BCBSRI awards each partner 
organization $5,000 in grant funding.

Since the launch of Blue across Rhode 
Island in 2012, $749,000 in BCBSRI fund-
ing has been distributed to 78 organi-
zations across the state and employees 
have logged more than 34,000 volunteer 
hours. These projects have had an impact 
on the lives of more than 162,000 Rhode 
Islanders.

Since its founding, BCBSRI has part-
nered with community organizations 
across the state through philanthropy, 
partnership, and service. BCBSRI’s mul-
tifaceted corporate social responsibility 
program, Blue-Angel Community Invest-
ment, has enabled associates to serve our 
community for more than 20 years, with 
efforts such as Blue across Rhode Island. v
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FDA converts novel Alzheimer’s Disease treatment to traditional approval
Action follows confirmatory trial to verify clinical benefit

WASHINGTON, DC – On July 6th, the U.S. Food and Drug Ad-

ministration (FDA) converted Leqembi (lecanemab-irmb), 

indicated to treat adult patients with Alzheimer’s Disease, to tra-

ditional approval following a determination that a confirmatory 

trial verified clinical benefit. Leqembi is the first amyloid beta- 

directed antibody to be converted from an accelerated approval 

to a traditional approval for the treatment of Alzheimer’s dis-

ease. The drug works by reducing amyloid plaques that form in 

the brain, a defining pathophysiological feature of the disease. 

Leqembi was approved in January under the Accelerated 

Approval pathway. This pathway allows the FDA to approve 

drugs for serious conditions where there is an unmet medical 

need, based on clinical data demonstrating the drug’s effect on 

a surrogate endpoint – in the case of Leqembi, reducing amyloid 

plaques in the brain – that is reasonably likely to predict a clin-

ical benefit to patients. As a postmarketing requirement of the 

accelerated approval, the FDA required the applicant to conduct 

a clinical trial, often referred to as a confirmatory study, to ver-

ify the anticipated clinical benefit of Leqembi. Efficacy of Le-

qembi was evaluated using the results of Study 301 (CLARITY 

AD), a Phase 3 randomized, controlled clinical trial.

“Today’s action is the first verification that a drug targeting 

the underlying disease process of Alzheimer’s disease has shown 

clinical benefit in this devastating disease,” said TERESA  

BURACCHIO, acting director of the Office of Neuroscience in 

the FDA’s Center for Drug Evaluation and Research. “This con-

firmatory study verified that it is a safe and effective treatment 

for patients with Alzheimer’s disease.”

Study 301 was a multicenter, randomized, double-blind, 

placebo-controlled, parallel-group study that enrolled 1,795 

patients with Alzheimer’s disease. Treatment was initiated in 

patients with mild cognitive impairment or mild dementia stage 

of disease and confirmed presence of amyloid beta pathology. 

Patients were randomized in a 1:1 ratio to receive placebo or 

Leqembi at a dose of 10 milligrams (mg)/kilograms (kg), once ev-

ery two weeks. Leqembi demonstrated a statistically significant 

and clinically meaningful reduction of decline from baseline 

to 18 months on the primary endpoint, the Clinical Dementia 

Rating Scale Sum of Boxes score, compared to placebo. Statis-

tically significant differences between treatment groups were 

also demonstrated on all secondary endpoints, which included 

the Alzheimer’s Disease Assessment Scale Cognitive Subscale 

14, and the Alzheimer’s Disease Cooperative Study-Activities 

of Daily Living Scale for Mild Cognitive Impairment. 

On June 9, the FDA convened the Peripheral and Central 

Nervous System Drugs Advisory Committee to discuss wheth-

er Study 301 provided evidence of clinical benefit of Leqembi 

for the treatment of Alzheimer’s disease. All committee mem-

bers voted affirmatively that the results of the study verified the 

clinical benefit of Leqembi for the indicated use.

The most common side effects of Leqembi were headache, 

infusion-related reactions and amyloid-related imaging abnor-

malities (ARIA), a side effect known to occur with the class of 

antibodies targeting amyloid. ARIA most commonly presents 

as temporary swelling in areas of the brain seen on imaging 

studies that usually resolves over time and may be accompa-

nied by small spots of bleeding in or on the surface of the brain. 

Although ARIA is often not associated with any symptoms, 

symptoms can occur and include headache, confusion, dizzi-

ness, vision changes and nausea. ARIA can also infrequently 

present with serious and life-threatening brain edema that can 

be associated with seizures and other severe neurological symp-

toms. Intracerebral hemorrhages can occur in patients treated 

with this class of medications and can be fatal. A boxed warning 

is included in the prescribing information to alert patients and 

caregivers to the potential risks associated with ARIA. 

Patients treated with Leqembi who are homozygous for the 

ApoE ε4 allele have a higher incidence of ARIA, including symp-

tomatic, serious and severe ARIA, compared to heterozygotes 

and noncarriers. The prescribing information states that testing 

for ApoE ε4 status should be performed before starting treat-

ment with Leqembi to inform the risk of developing ARIA. 

Use of anticoagulant medication was associated with an in-

creased number of intracerebral hemorrhages in patients taking 

Leqembi compared to placebo. The prescribing information rec-

ommends caution when considering use of Leqembi in patients 

taking anticoagulants or with other risk factors for intracerebral 

hemorrhage. 

Leqembi is contraindicated in patients with serious hypersen-

sitivity to lecanemab-irmb or to any of its inactive ingredients. 

Adverse reactions may include angioedema (swelling) and ana-

phylaxis (allergic reaction). 

Leqembi should be initiated in patients with mild cognitive 

impairment or mild dementia stage of Alzheimer’s disease, the 

population in which treatment was studied in clinical trials. 

The labeling states that there are no safety or effectiveness data 

on initiating treatment at earlier or later stages of the disease 

than were studied.

The approval of Leqembi was granted to Eisai Inc. v
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FDA approves new drug to prevent RSV in babies and toddlers
WASHINGTON, DC – On July 17th, the U.S. 
Food and Drug Administration (FDA) ap-
proved Beyfortus (nirsevimab-alip) for the 
prevention of Respiratory Syncytial Virus 
(RSV) lower respiratory tract disease in 
neonates and infants born during or en-
tering their first RSV season, and in chil-
dren up to 24 months of age who remain 
vulnerable to severe RSV disease through 
their second RSV season.

Approximately 1% to 3% of children 
under 12 months of age in the United 
States are hospitalized each year due to 
RSV, according to the American Acad-
emy of Pediatrics. In most parts of the 
US, RSV circulation is seasonal, typically 
starting during the fall and peaking in the 
winter; it is transmitted from person to 
person through close contact with some-
one who is infected.

Beyfortus is a monoclonal antibody 
with activity against RSV. One dose of 
Beyfortus, administered as a single intra-
muscular injection prior to or during RSV 
season, may provide protection during 
the RSV season. 

The safety and efficacy of Beyfortus 
were supported by three clinical trials 
(Trials 03, 04 and 05). The key measure of 
efficacy was the incidence of medically at-
tended RSV lower respiratory tract infec-
tion (MA RSV LRTI), evaluated during the 
150 days after Beyfortus administration. 

MA RSV LRTI included all health care 
provider visits (physician office, urgent 
care, emergency room visits and hos-
pitalization) for lower respiratory tract 
disease with worsening clinical severity 
and a positive RSV test. Trials 03 and 04 
were randomized, double-blind, place-
bo-controlled, multicenter clinical trials.

Trial 03 included 1,453 preterm infants 
(born at greater than or equal to 29 weeks 
of gestational age up to less than 35 weeks 
of gestation) who were born during or en-
tering their first RSV season. Of the 1,453 
preterm infants in the trial, 969 received a 
single dose of Beyfortus and 484 received 
placebo. Among infants who were treat-
ed with Beyfortus, 25 (2.6%) experienced 
MA RSV LRTI compared with 46 (9.5%) 
infants who received placebo. Beyfortus 
reduced the risk of MA RSV LRTI by ap-
proximately 70% relative to placebo. 

For Trial 04, the primary analysis group 
within the trial included 1,490 term and 
late preterm infants (born at greater than 
or equal to 35 weeks in gestational age), 
994 of whom received a single dose of 
Beyfortus and 496 of whom received pla-
cebo. Among infants who were treated 
with Beyfortus, 12 (1.2%) experienced 
MA RSV LRTI compared with 25 (5.0%) 
infants who received placebo. Beyfortus 
reduced the risk of MA RSV LRTI by 
approximately 75% relative to placebo. 

Trial 05, a randomized, double-blind, 
active (palivizumab)-controlled, multi-
center trial, supported the use of Beyfor-
tus in in children up to 24 months of age 
who remain vulnerable to severe RSV 
disease through their second RSV season. 
The trial enrolled 925 preterm infants 
and infants with chronic lung disease of 
prematurity or congenital heart disease. 
The safety and pharmacokinetic data 
from Trial 05 provided evidence for the 
use of Beyfortus to prevent MA RSV LRTI 
in this population.

Possible side effects of Beyfortus in-
clude rash and injection site reactions. 
Beyfortus should not be given to infants 
and children with a history of serious 
hypersensitivity reactions to Beyfortus’ 
active ingredients or any of its excipients.

Beyfortus comes with warnings and pre- 
cautions about serious hypersensitivity 
reactions, including anaphylaxis, which 
have been observed with other human 
IgG1 monoclonal antibodies. Beyfortus 
should be given with caution to infants 
and children with clinically significant 
bleeding disorders. 

Beyfortus received a Fast Track desig-
nation for this indication.

The FDA granted this approval to  
AstraZeneca. v

IN THE NEWS

FDA approves first nonprescription daily oral contraceptive
WASHINGTON, DC – On July 16th, the U.S. Food and Drug Ad-
ministration (FDA) approved Opill (norgestrel) tablet for non-
prescription use to prevent pregnancy – the first daily oral 
contraceptive approved for use in the U.S. without a prescrip-
tion. Approval of this progestin-only oral contraceptive pill pro-
vides an option for consumers to purchase oral contraceptive 
medicine without a prescription at drug stores, convenience 
stores and grocery stores, as well as online.  

The timeline for availability and price of this nonprescription 
product is determined by the manufacturer. Other approved for-
mulations and dosages of other oral contraceptives will remain 
available by prescription only. 

“Today’s approval marks the first time a nonprescription daily 
oral contraceptive will be an available option for millions of people 
in the United States,” said PATRIZIA CAVAZZONI, MD, director 

of the FDA’s Center for Drug Evaluation and Research. “When 
used as directed, daily oral contraception is safe and is expected 
to be more effective than currently available nonprescription 
contraceptive methods in preventing unintended pregnancy.”

Nonprescription availability of Opill may reduce barriers to 
access by allowing individuals to obtain an oral contraceptive 
without the need to first see a health care provider. Almost half 
of the 6.1 million pregnancies in the U.S. each year are unin-
tended. Unintended pregnancies have been linked to negative 
maternal and perinatal outcomes, including reduced likelihood 
of receiving early prenatal care and increased risk of preterm 
delivery, with associated adverse neonatal, developmental and 
child health outcomes. Availability of nonprescription Opill 
may help reduce the number of unintended pregnancies and 
their potential negative impacts.
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The contraceptive efficacy of norgestrel was established 
with the original approval for prescription use in 1973. HRA 
Pharma applied to switch norgestrel from a prescription to an 
over-the-counter product. For approval of a product for use in 
the nonprescription setting, the FDA requires that the appli-
cant demonstrate that the product can be used by consumers 
safely and effectively, relying only on the nonprescription drug 
labeling without any assistance from a health care profession-
al. Studies showed that consumer understanding of informa-
tion on the Opill Drug Facts label was high overall and that 
a high proportion of consumers understood the label instruc-
tions, supporting their ability to properly use the drug when it is  

available as an over-the-counter product. When properly used, 
Opill is safe and effective.

Opill should be taken at the same time every day; adherence 
to daily use at the same time of day is important for the effec-
tiveness of Opill. Using medications that interact with Opill 
can result in decreased efficacy of Opill or the other medication, 
or both, potentially resulting in unintended pregnancy. 

The most common side effects of Opill include irregular 
bleeding, headaches, dizziness, nausea, increased appetite,  
abdominal pain, cramps or bloating. 

The FDA granted the approval to Laboratoire HRA Pharma, 
recently acquired by Perrigo Company plc. v

IN THE NEWS

Application period now open for Blue Cross & Blue Shield of Rhode Island’s  
LGBTQ Safe Zone Program
Safe Zone designation identifies sites providing safe and inclusive care to the LGBTQ community

PROVIDENCE – Blue Cross & Blue Shield 
of Rhode Island (BCBSRI) is now accept-
ing applications for its newest cohort 
of LGBTQ Safe Zone facilities. Health-
care facilities designated as Safe Zones 
will join more than 80 sites statewide 
that have demonstrated they are provid-
ing safe, affirming, and inclusive care 
to Rhode Island’s LGBTQ community.  
Applications are due by Tuesday, August 
15, 2023, at 5 p.m.

“We recognize that getting quality care 
can be more difficult for certain com-
munities than it is for others and that 
the LGBTQ community has historically 
experienced discrimination in health-
care,” said JENNY BAUTISTA-RAVREBY, 
BCBSRI diversity, equity and inclusion 
manager. “We’re committed to furthering 

health equity however we can, and the 
LGBTQ Safe Zone program provides a 
way for Rhode Islanders to find inclusive, 
affirming care with confidence.”

BCBSRI LGBTQ Safe Zones are certi-
fied based on a variety of factors. Certi-
fied facilities must train staff members in 
LGBTQ cultural competency, be commit-
ted to protecting staff and patients from 
discrimination, provide gender-neutral 
bathrooms, utilize inclusive forms and 
intake procedures, and display a com-
mitment to working with the LGBTQ 
community.

Since launching its LGBTQ Safe Zone 
program in 2015, BCBSRI has certified 
more than 80 Safe Zone providers in 
over 25 towns and cities across Rhode 
Island. These providers span a range of 

specialties that include primary care, 
dental and mental health practices, pe-
diatric care, assisted living facilities for 
older adults, and more. Visit bcbsri.com/
safezones to view the complete list of 
Safe Zone facilities.

Providers that meet certification re-
quirements will be given a window cling 
so that visiting patients recognize it as a 
place that offers safe and affirming care 
to the LGBTQ community. Certified 
Safe Zones will also be added to a list 
that members can use to seek inclusive 
care settings. There is no cost to apply or  
obtain certification.

To learn more or apply for certification, 
visit bcbsri.com/providers/safezone-pro-
gram. BCBSRI will notify newly certified 
facilities by October. v
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Elizabeth Burke Bryant 
joins faculty at the Brown 
School of Public Health

PROVIDENCE – ELIZABETH BURKE 

BRYANT, JD, has been appointed 
professor of the practice of health 
services, policy and practice at the 
Brown University School of Public 
Health, effective July 1, 2023.

In her new role at Brown Uni-
versity, Burke Bryant will share her wealth of knowledge and 
experience by teaching a policy and advocacy course within the 
School of Public Health. Simultaneously, she will continue her 
influential policy and advocacy work at both the national and 
state levels through the Hassenfeld Child Health Innovation 
Institute.

She is a child advocate with over 30 years of experience 
in advancing equitable policies and programs to improve the 
well-being of children, youth, and families. She served as Ex-
ecutive Director of Rhode Island KIDS COUNT, a children’s 
policy and advocacy organization, for 28 years – from its estab-
lishment in 1994 to 2022.

A graduate of the University of Vermont and the George 
Washington University Law School, Burke Bryant has actively 
contributed to the field of child advocacy on a national scale. 
She served as co-chair of the board of the Partnership for Amer-
ica’s Children, a prominent network of state and local child 
advocacy organizations striving to improve policies affecting 
children. v

John A. Stoukides, MD, 
named chairman of RWMC 
Department of Medicine

PROVIDENCE – JOHN A. STOU-

KIDES, MD, ScD, has been named 
Chairman of Medicine at Roger 
Williams Medical Center. His ap-
pointment was effective in June 
and he becomes the fifth chair in 
the history of the department.

Dr. Stoukides was the unanimous recommendation of the 
search committee, co-chaired by Dr. Ponnandai Somasundar 
and Dr. Rita Peter-Faherty. The process began last year follow-
ing the passing of Dr. Vincent Armenio.

Dr. Stoukides has been practicing medicine for 33 years,  
exclusively at RWMC, where he completed his residency. He 
is a graduate of the University of Rhode Island College of Phar-
macy and Tufts University School of Medicine. Board-certified 
in Internal Medicine and Hospice and Palliative Medicine, he 
also received an honorary doctor of science degree in Geriatrics 
from URI. 

He has been Vice Chairman of the Department of Medicine 
but has served as Interim Chair since last year. He is the long-
time Chief of the Division of Geriatrics and Palliative Medi-
cine at Roger Williams and was instrumental in developing the 
senior care practice group at the hospital, the state’s largest. Dr. 
Stoukides also serves as Medical Director of Utilization Man-
agement for CharterCARE. He is a Clinical Assistant Professor 
at Boston University School of Medicine and the Warren Alpert 
School of Medicine at Brown University, as well as Associate 
Professor of Nursing and Adjunct Professor of Pharmacy at 
URI. He also has a private practice in East Providence.

In addition to serving on numerous hospital committees and 
local boards, Dr. Stoukides was a key member of the Gover-
nor’s COVID-19 Task Force and was actively involved in our 
own COVID vaccination program at CharterCARE. v
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Blue Cross & Blue Shield of RI 
appoints Farah Shafi, MD,  
chief medical officer

PROVIDENCE – FARAH SHAFI, MD, MBA, 
has been appointed chief medical officer of 
Blue Cross & Blue Shield of Rhode Island 
(BCBSRI) following a national search. Dr. 
Shafi, who began her new position in June, 
brings demonstrated leadership and results 
in key areas of community and member 

health including maternal health, health equity, and behavioral health. 
Dr. Shafi comes to BCBSRI from Mass General Brigham Health 

Plan where she worked for seven years, most recently as deputy chief 
medical officer. She is an obstetrician-gynecologist, who has served 
as an attending physician at Columbia University Medical Center 
in New York and Atrius Health in Massachusetts and was on staff at 
Mount Auburn Hospital, Newton-Wellesley Hospital, and Beth Israel  
Deaconess Medical Center. 

Dr. Shafi was born in Providence at the former Lying-in Hospital and 
completed her residency at its successor, Women & Infants Hospital. 
She was elected to serve as a chief resident and also was an assistant 
instructor in obstetrics and gynecology at Brown University Medical 
School. 

“We are thrilled to have Dr. Shafi join BCBSRI. She brings extensive 
experience as a clinician and a physician leader, which equip her to 
both lead our clinical team and to partner with providers throughout 
Rhode Island,” said BCBSRI President and CEO Martha L. Wofford. 
“We specifically sought a hands-on physician leader with expertise in 
two key areas of focus: health equity and behavioral health. We are ec-
static to have found Dr. Shafi, whose deep experience is matched only 
by her passion for addressing disparities.” 

As chief medical officer at BCBSRI, Dr. Shafi will take the helm of 
clinical affairs, overseeing BCBSRI’s proactive efforts to help members 
manage their health, prevent disease, and better navigate the health-
care system to access critical services. Among her areas of focus will be 
youth behavioral health and initiatives to address healthcare dispari-
ties such as colorectal cancer screening and maternal health outcomes.  

“I’m excited to join this wonderful organization and to return to my 
personal and professional roots in Rhode Island,” said Dr. Shafi, whose 
family lived in Newport and Providence. “I’m eager to lead BCBSRI’s 
outstanding clinical services on behalf of members, which have con-
tributed to the organization winning best-in-class service recognition. 
Given my clinical background, I am also passionate about advancing 
BCBSRI’s critically important work to respond to the nationwide ado-
lescent behavioral health crisis and to end persistent health inequities.”  

Following her birth in Rhode Island, Dr. Shafi was raised in Chicago 
and Kentucky. She received her medical degree from the University of 
Louisville School of Medicine and, completed her residency at Women 
& Infants Hospital. She received her MBA from the Heller School of 
Social Policy and Management at Brandeis University. v

Yale New Haven Health 
System names Richard 
Lisitano president of 
Lawrence + Memorial 
Healthcare

NEW LONDON, CT/WESTERLY, RI  

– Yale New Haven Health 
System (YNHHS) has named 
RICHARD LISITANO as the 
new president of Lawrence + 

Memorial Healthcare (Lawrence + Memorial Hospital, 
Westerly Hospital and VNA of Southeastern Connecti-
cut) and executive vice president of Yale New Haven 
Health effective July 17. He replaces Patrick Green 
who accepted a position at UF Health Jacksonville.

Lisitano has been senior vice president of Opera-
tions at Yale New Haven Hospital (YNHH) since 2021 
and has been employed at YNHH since 1996 when 
he started as director of Pharmacy. He holds a Mas-
ter of Science from Ohio State University and a Bach-
elor of Science in Pharmacy from the University of 
Connecticut.

Lisitano, who has ascended the leadership ranks, has 
a record of contributions with Yale New Haven Health 
including the growth of various service lines for Urol-
ogy, Neurosciences, Oncology, Orthopedics and Di-
gestive Health; and developing/executing/integrating 
system-wide Epic EMR across five separate campuses.

“Rich’s institutional knowledge across our system 
will be an asset as he leads Lawrence + Memorial and 
Westerly hospitals on the journey to greater opera-
tional excellence and strategic growth,” said Pamela 
Sutton-Wallace, MPS, executive vice president and 
chief operating officer, Yale New Haven Health. “L+M 
and Westerly hospitals have experienced tremendous 
growth over the past six years as more patients are 
seeking specialized, high quality care in these com-
munities, closer to where they live, work and play.”  
“I’m honored to have been selected to lead and work 
alongside the staff at Lawrence + Memorial and Wester-
ly hospitals,” said Lisitano. “I look forward to partner-
ing with employees, the physicians and our community 
partners to enhance the health of the communities  
we serve.” v
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David McCready, MBA, MHA, named CEO at Southcoast 

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!

RIMJ seeks social-media-savvy Board member 

The Rhode Island Medical Journal (RIMJ) is seeking a 
social-media-savvy applicant to join its Editorial Board. 
Responsibilities include assisting in expanding RIMJ’s 
reach and visibility on social media platforms, reporting 
site analytics, and researching and reporting on other 
medical social media platforms to inform the Board.  

Expected time commitment is flexible, at several hours 
a month, and attendance at quarterly board meetings 
held via Zoom. A volunteer position, it is open to 
health care professionals in the RI medical community, 
and students, residents, or fellows. 

Interested candidates can contact William Binder, MD, 
editor-in-chief, and Mary Korr, managing editor, at: 

william_binder@brown.edu 

mkorr@rimed.org 

M E D I C A L  J O U R N A L
R H O D E      I S LA N D

FALL RIVER, MA – The Southcoast 
Health Board of Trustees announced 
July 21 that DAVID MCCREADY, 

MBA, MHA, will join the system 
as president and chief executive 
officer of the Southcoast Hospitals 
Group on October 1, 2023, and suc-
ceed Rayford Kruger, MD, FACS as 
the next Southcoast Health System 
president and chief executive officer 
effective January 3, 2024. 

McCready joins Southcoast from Brigham and Women’s 
Faulkner Hospital where he has served as president for the past 
5 years. In addition to his role as President of the Faulkner, 
he served for 18 years as a member of the leadership team at 
Brigham and Women’s Hospital leadership team.

As Southcoast Health’s president and CEO, McCready will be 
responsible for the overall strategy and operations of the system 
and all subsidiary organizations. McCready will ensure organi-
zational integrity, the provision of high-quality and integrated 
patient care, efficient operations, financial sustainability, and 
exceptional patient experience and outcomes across the entire 
Southcoast enterprise.

Beginning in November of 2022, Southcoast Health engaged 
in a comprehensive and wide-ranging search, attracting interest 
from over 70 candidates nationwide.

Before joining BWH, McCready worked for several years as 
an administrative leader at Boston Medical Center and at High-
mark Health in Pittsburgh, and as a management consultant 
with PricewaterhouseCoopers. McCready earned a master’s 
degree in business administration and a master’s in healthcare 
administration from the University of Pittsburgh. v
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Butler Hospital awarded Joint Commission’s Gold Seal of Approval 

PROVIDENCE – Butler Hospital has earned The Joint Commission’s Gold Seal of  
Approval® for its Partial Hospital and Intensive Outpatient Programs in its Provi-
dence and South County locations by demonstrating continuous compliance with its 
performance standards. Butler Hospital also notably received The Joint Commission’s 
accreditation for its inpatient units, including the Opioid Treatment Program. The 
Gold Seal is a symbol of quality that reflects a healthcare organization’s commitment 
to providing safe and quality care to the individuals it serves.  

The certification recognizes healthcare organizations that integrate and coordinate 
an individual’s behavioral health and primary physical health care services to facil-
itate access to a broad array of behavioral health care, medical care, and communi-
ty-based social services and supports. These organizations focus on key concepts of 
individual-centered, comprehensive, and coordinated care and services that support 
recovery and resilience philosophies. 

Butler Hospital underwent a rigorous, unannounced onsite review on April 14th, 
2023. During the visit, a team of Joint Commission reviewers evaluated compliance 
with related certification standards including those covering the care, treatment, or 
services provided; environment of care; leadership; human resources; outcomes mea-
surement; and rights and responsibilities of the individual served. Joint Commission 
standards are developed in consultation with healthcare experts and providers, mea-
surement experts, and patients. The reviewers also conducted onsite observations 
and interviews.

“I am proud of the hard work done by our staff to maintain this important accred-
itation.  The few findings we had were minimal in scope and presented a low risk to 
patient safety.  These findings have since been mitigated.  We commit to maintaining 
the high bar set by The Joint Commission Accreditation for high-quality care and 
patient safety,” said MARY MARRAN, MS, OT, MBA, president and COO, Butler 
Hospital. 

Maintaining this certification involves close collaboration between Butler Hos-
pital’s Pharmacy Department, the Rhode Island Department of Health, and the US 
Drug Enforcement Agency. Additionally, the leadership of the Opioid Treatment Pro-
gram works closely with community agencies to ensure individuals can continue the  
evidence-based treatment initiated in the hospital. v
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Recognition

VA Providence has achieved 
the Pathway To Excellence® 
designation 

PROVIDENCE, RI – The VA Providence 
Healthcare System joins a premier group 
of organizations that have received Path-
way to Excellence® designation from the 
American Nurses Credentialing Center 
(ANCC) for the third consecutive time. 

The Pathway designation is a glob-
al credential that highlights VA Prov-
idence’s commitment to creating a 
healthy work environment where 
nurses feel empowered and valued. VA 
Providence’s nurses are an integral part 
of the healthcare team, with a voice in 
policy and practice. Pathway nurses are 
engaged, resulting in higher job satisfac-
tion, reduced turnover, improved safety, 
and better patient outcomes.

As a Pathway organization, VA Provi-
dence leads the effort to enhance quality 
of care, patient and nursing safety, and 
the future of healthcare delivery. v
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Obituaries

SAMIR MOUBAYED, MD, 98, a long-
time obstetrician and gynecologist with 
OBGYN Associates, Inc., died peacefully 
at HopeHealth Hospice July 1. Born in Al-
exandria, Egypt, he was a graduate of Vic-
toria College and Alexandria University 
Medical School. After practicing medi-
cine in Egypt for 10 years, he spent one 
year working for the United Nations in the Congo. He immi-
grated to the United States in l963 on a political refugee visa. 

In Rhode Island he was on the staffs of Women & Infants 
and Miriam hospitals. He was a Life Fellow of the American 
College of Obstetricians and Gynecologists, a Diplomat of the 
American Board of OBGYN, a member of the Rhode Island 
Medical Society, and Clinical Associate Professor Emeritus at 
Brown University. 

He is survived by his wife, Susan Moubayed; three sons, 
Shereen Moubayed of Wilton, CT, John Moubayed of Falmouth, 
MA, and Peter Moubayed of Swansea, MA; a step daughter, 
Leslie Eimas of Fabius, NY; a brother, Remy Moubayed of  
Montreal, Canada, and nine grandchildren. 

A Celebration of Life will be held at a future date. Memo-
rial contributions may be made to HopeHealth Hospice, 1085 
North Main St., Providence, RI 02904 or Rhode Island Phil-
harmonic Orchestra & Music School, 667 Waterman St., East 
Providence, RI 02914. Condolences may be made at www. 
monahandrabblesherman.com v

JACK R. WANDS, MD, 80, passed away 
peacefully and surrounded by loved ones 
on Wednesday, July 19th, 2023 at Rhode 
Island Hospital. Dr. Wands was revered for 
his academic and scientific achievements 
as the Director of the Liver Research Cen-
ter at Brown University and as the Chief 
of the Division of Gastroenterology at 

Rhode Island Hospital and the Brown Alpert Medical School. 
He was a giant in his field of hepatology marked by a seem-

ingly endless list of peer-reviewed publications, hundreds of 
patents and guest lectures. As the tenured Jeffrey and Kimberly 
Greenberg–Artemis and Martha Joukowsky Professor in Gastro-
enterology and Professor of Medical Sciences of Brown Univer-
sity he trained future generations of physicians and scientists 
whose impacts will be felt across the globe for decades to come. 

He was a loving father and grandpa who, even with his endless 
list of professional obligations, made it a mission to always be 
present for his family. He was the beloved father of Gregory D. 
Wands and Raymie A. Black, and her husband, Robert E. Black, 
and the loving grandfather of Amanda N. Black and Robert D. 
Black. He was the brother of James Dixson and Chester Dixson. 

Most of all, he was a generous, selfless, kind man who touched 
many lives with a warm smile, a shoulder to lean on, and an 
ever-present calm voice that will be profoundly missed. In his 
memory, memorial contributions may be made to: Jack Wands, 
MD, Liver Research Fund at Rhode Island Hospital, Attn:  
Development Office, 139 Point St.,Providence, RI 02903.

To donate online go to: https://giving.lifespan.org/RIH/Sup-
port-RIH and in the comment box please indicate Jack Wands 
MD Liver Research Fund.

For information and condolences, visit www.theQuinn 
FuneralHome.com. v
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