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CASE REPORT

Acquired von Willebrand's Syndrome in a Patient with Concomitant
Chronic Lymphocytic Lymphoma and Smoldering Multiple Myeloma

NIRAV HARIBHAKTI, MD; PharmD; HYUN LEE, MD; MATTHEW QUESENBERRY, MD; JOHN REAGAN, MD

ABSTRACT
An African-American female in her sixties presented
to the hospital with intermittent gum bleeding for the
past two years along with severe anemia. This case de-
tails the differential and workup that lead to the diag-
nosis of acquired von Willebrand’s syndrome (AvWS). A
thorough investigation in the possible etiologies of AvWS
revealed that the patient had concomitant chronic lym-
phocytic lymphoma (CLL) and smoldering multiple my-
eloma (SMM). Due to the concomitant diagnosis of CLL
and SMM, there was a dilemma regarding whether CLL,
SMM, or both was driving this patient’s AvWS. Decision
was made to treat the underlying CLL initially with rit-
uximab and later on at recurrence with obinutuzumab/
venetoclax with complete resolution of patient’s bleed-
ing and normalization of her factor VIII activity, von Wil-
lebrand factor antigen levels, and vWF:ristocetin cofactor
levels. We believe this is first case in the literature of a
patient with AvWS with concurrent CLL and SMM.

KEYWORDS: Acquired von Willebrand’s Syndrome,
chronic lymphocytic lymphoma, smoldering multiple
myeloma

BACKGROUND

The case details the differential and workup that led to the
diagnosis of acquired von Willebrand’s syndrome (AvWS) in
a patient presenting with mucocutaneous bleeding without
any previous personal or family history of bleeding. Through
this case, the authors have attempted to go over the etiolo-
gies of AVWS, and systematically explain how the diagnosis
of chronic lymphocytic lymphoma (CLL) and smoldering
multiple myeloma (SMM) were made while ruling out other
differentials. Due to the concomitant diagnosis of CLL and
SMM, there was a dilemma regarding whether CLL, SMM,
or both was driving this patient’s AvWS. In the case, the
authors discuss how this dilemma was addressed, how treat-
ment modalities were selected, and how the patient was
monitored. At the end, the authors compare AvWS in this
case with previously reported cases of AvWS in patients
with CLL. We believe this case presents a unique diagnostic
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challenge and dilemma, and we have attempted to provide a
step-by-step clinical reasoning to address the multiple facets
of the case.

CASE PRESENTATION

An African-American female in her sixties with a past med-
ical history of hypertension and hypothyroidism presented
to the hospital with symptoms of fatigue, dyspnea on exer-
tion, and bleeding from the gums. She reported intermittent
gum bleeding for the past two years and became concerned
the day prior to admission when the bleeding did not stop.
She was hemodynamically stable, with an exam signifi-
cant for pale conjunctiva and no lymphadenopathy or hep-
atosplenomegaly. Of note, the patient denied any personal
or family history of bleeding, transfusion, menorrhagia, or
hemarthrosis.

INVESTIGATIONS

Initial laboratory workup showed hemoglobin of 3.5g/dL,
hematocrit 11.7%, MCV 90fL, WBC 15.8 x 10e9/L, plate-
lets 326 x 10e9/L, and reticulocyte index 1.65. Iron panel
was consistent with iron deficiency anemia with an iron <
10 ug/dL, iron saturation was low at a level that could not
be quantified, TIBC 434 ug/dL, and ferritin 8 ng/ml. Addi-
tional lab work revealed normal PT, PTT, thrombin-time,
and fibrinogen. CT face and CTA abdomen, pelvis with and
without contrast were unremarkable for any bleed or acute
pathology.

The presence of mucocutaneous bleeding in the setting of
a normal platelet count and coagulation profile led to fur-
ther workup of an acquired bleeding diathesis. This evalu-
ation revealed factor VIII activity of 59% (reference range
50-150%), von Willebrand factor antigen 35% (reference
range 50-180%), vWF:ristocetin cofactor 10% (reference
range 40-180%), vWF:collagen binding 10% (reference range
50-200%), PFA-collagen/epinephrine > 232 seconds (refer-
ence range 75-195 seconds), and PFA-collagen/ADP > 300
seconds (reference range 70-120 seconds). A vWF propep-
tide antigen was also performed and found to be 86 IU/dL
(reference range 62-183 IU/dL).
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DIFFERENTIAL DIAGNOSIS

The differential for acquired bleeding disorders can be
broadly divided into platelet disorders and coagulation cas-
cade disorders."?? Platelet disorders can be further divided
into quantitative or qualitative defects. This patient’s plate-
let levels were within normal levels making quantitative
platelet disorder less likely. The normal comprehensive
metabolic panel made renal and liver diseases unlikely etiol-
ogies of her presentation. At this point, platelet dysfunction
and acquired coagulation cascade disorders were differential
diagnoses. The normal PT/INR and PTT argued against an
acquired factor deficiency. Additionally, the patient’s ISTH
bleeding assessment tool score of 4 made an inherited bleed-
ing disorder less likely.

Although the patient’s pro-peptide to VWF ratio was less
than 3.9, it was felt that she still likely had AvWS because
of her late onset mucocutaneous bleeding history and lack
of family bleeding history. In order to elucidate the etiol-
ogy of AvWS she underwent evaluation for hypothyroidism,
lymphoproliferative disorders, myeloproliferative disorders,
and structural cardiac diseases for etiologies commonly
associated with AvWS. 456

Transthoracic echocardiography was performed and was
unremarkable. She had TSH of 10.2 ulU/ml with decreased
total T3 62 ng/dl (80-180 ng/dl) and normal T4 1.15 ng/dL
(0.8-1.8ng/dL). SPEP detected a monoclonal paraprotein in
the gamma region (0.67g/dL). She was found to have normal
serum kappa light chain levels, elevated lambda light chain
levels, and decreased kappa/lambda ratio (0.16). Immunofix-
ation revealed monoclonal IgG-lambda.

Flow cytometry and immunophenotypic analysis of
peripheral blood and bone marrow were done. Analysis of
peripheral blood showed 60% CDI19+ B-lymphoid cells
co-expressing CD5 and exhibiting cytoplasmic Ig kappa
light chain restriction (absolute number 1.5 x 10e9/L). They
were positive for CD20 (dim), CD22, CD23, CD11c, CD25,
CD38, CD52, and CD79b (dim) and negative for CDI10,
CDI103, and FMC7. Bone marrow aspirate analysis showed
hypercellular bone marrow with trilineage hematopoiesis.
Immunohistochemistry showed approximately 40% PAX5+,
kappa+, minimally CD20+ B- lymphoid cells, approximately
10-15% CD3+, CD5+ T-cells, and approximately 15-17%
CD138+ plasma cells. The plasma cell population was in a
large subset lambda light chain restricted and co-expressed
cyclin DI1. Flow cytometry of bone marrow aspirate identi-
fied 15% lymphocytes of all bone marrow white blood cells
and a large subset (77%) being cytoplasmic Ig kappa light
chain restricted B-lymphoid cells co-expressing CD5 and
CD19, dim CD20 positive.

Based on analysis of the peripheral blood and bone mar-
row, the patient was diagnosed with chronic lymphocytic
lymphoma (CLL) based on International Workshop in
Chronic Lymphocytic Leukemia (iwCLL) guidelines, as
it was thought her B cell clonal process was driving her
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symptoms. Cytogenetics were significant for trisomy 12 and
IgHV was unmutated. Additionally, her bone marrow con-
tained 15-17% mostly lambda chain restricted plasma cells
consistent with a diagnosis of smoldering multiple myeloma
(SMM) given the absence of hypercalcemia, renal dysfunc-
tion, and bone lesions. Her severe microcytic anemia on
presentation was secondary to iron deficiency.

TREATMENT

Treatment of her AvWS was two pronged to first stop the
bleeding, and secondarily to treat the underlying cause.
Tranexamic acid 1300mg PO three times daily sufficiently
stopped bleeding. At diagnosis, however, it was unclear
whether CLL, SMM, hypothyroidism or all three were driv-
ing this patient’s AvWS. It was thought that the patient’s
hypothyroidism was less of a factor in this situation because
the patient’s VWF profile was more in keeping with an
inherited type 2 VWD panel (much lower activity level to
antigen level), which is what is often seen in lymphoprolif-
erative disorders and multiple myeloma. AvWS with hypo-
thyroid usually fits an inherited type 1 VWF panel profile
(lower antigen to activity level). She was started on thyroid
supplementation with levothyroxine, which corrected her
hypothyroidism but it did not normalize her factor VIII
activity (FVIII activity), von Willebrand factor antigen lev-
els (VWF:Ag), and vWF:ristocetin cofactor (vWF:RCo) levels.
Hence, it was determined that hypothyroidism may have
been contributing but was not the major driver of the
patient’s AvWS.

The patient was initially risk stratified for both CLL and
SMM based on the most recent evidence-based guidelines
available at the time with the thought that an underlying
reason to treat one or the other would help guide therapy.”$?
Although she presented with anemia, which would have
made her a high risk on both Rai and Binet staging systems
for CLL,'*"" with initial pRBC transfusion and subsequent
control of gum bleeding with tranexamic acid, her hemo-
globin returned to normal consistent with her anemia being
secondary to iron deficiency. Given that she also had no
lymphadenopathy, she was thus classified as low risk CLL.
Additionally based on the Mayo Clinic SMM risk stratifica-
tion she was low risk for myeloma as well.®*

Left with no clear evidence for symptomatic CLL or
SMM we reviewed her presenting lab values which showed
a normal vWF propeptide antigen. This suggests that this
patient’s low vWF levels were secondary to increased clear-
ance, which we postulated was an antibody-mediated phe-
nomenon.'> We therefore targeted this potential lymphoid
B-cell antibody production with rituximab.

She received weekly rituximab for four weeks. FVIII activ-
ity, vWF:Ag, and vWF:RCo levels showed improvement
compared to the patient’s baseline at initial hospital presen-
tation. She was then treated with rituximab maintenance
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Figure 1. Factor VIII activity, Von Willebrand antigen level, and ristocetin cofactor level in response to

rituximab and subsequently to obinutuzumab/venetoclax.
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every three months for two years with normalization of
her FVIII activity, vWF:Ag, and vWF:RCo levels during the
maintenance (Figure 1). She did not report any bleeding
during this time period.

OUTCOME AND FOLLOW-UP

She was subsequently lost to follow-up after discontinuation
of rituximab. Almost two years after discontinuation of rit-
uximab, the patient presented to the outpatient clinic for
bleeding from the gums. Flow cytometry was performed and
found consistent with prior flow cytometry results. SPEP,
kappa/lambda ratio, and immunofixation continued to show
stable monoclonal IgG lambda.

Considering that while being on maintenance rituximab
the patient’s AVvWS resolved while SMM remained untreated
in the background, it was determined that the recurrence of
AvWS was again secondary to CLL rather than SMM. She
was started on CLL-directed therapy once again with obinu-
tuzumab and venetoclax. After starting the obinutuzumab/
venetoclax regimen, the patient’s levels of FVIII activity,
vWF:Ag, and vWF:RCo once again returned to normal levels
and her bleeding subsided.

DISCUSSION

To our knowledge, this is the first case in the literature of a
patient with AvWS who was concurrently diagnosed with
CLL and SMM. It highlights clinical dilemmas in elucidat-
ing the etiology of AvWS, the decision to observe or treat
CLL and SMM, and which treatment modality to pursue
when presented with confounding etiologies.

AvWS is not an indication for treatment based on latest
guidelines by International Workshop on Chronic Lympho-
cytic Leukemia (iwCLL).?® It is also not an indication for
treatment based on Mayo Clinic criteria for SMM."* Our
patient did not fulfill any criteria for “active disease” as
defined by iwCLL. Additionally per Mayo 2018 risk-strat-
ification system (also called the 20/2/20 criteria), our
patient was low risk for SMM and thus observation was
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FVIII concentrates, or antifibri-
nolytics such as aminocaproic
acid or tranexamic acid. However, patients with significant
bleeding or those who may require multiple surgeries/pro-
cedures in the future may benefit from treating underlying
CLL, SMM, or both. Our patient had significant bleeding
which resulted in profound anemia with hemoglobin of
3.5g/dL necessitating therapeutic intervention.

When presented with multiple possible etiologies for
AvWS, it becomes important to decipher the underlying
cause and then decide on appropriate treatment. In our
case, initially it was unclear whether hypothyroidism, CLL,
SMM, or a combination of the three was driving the AvWS.
Considering that the patient’s hypothyroidism resolved
with levothyroxine without any change to her levels of FVIII
activity, vVWF:Ag, and vWF:RCo, it was felt that hypothy-
roidism was not the driving etiology of her AvWS. Although
a significant number of patients diagnosed with AvWS have
lymphoproliferative disorder, the exact prevalence remains
unclear. Estimates range from 18-48%. Same studies have
shown prevalence of MGUS in 14-23% of patients, and mul-
tiple myeloma in 2-9% of patients.°

We felt that the best way to determine the etiology of
AvWS in our patient would be to target CLL first consid-
ering prior case reports linking CLL to AvWS. Thus far we
have not come across any prior case report with association
between SMM and AvWS. Alattar et al reported three cases
of AvWS in patients with CLL." Compared to our case, all
three patients were diagnosed with CLL prior to eventual
workup and identification of AvWS. Additionally compared
to our patient who did not have “active disease” per iwCLL
criteria, all three cases had “active disease” when treatment
was initiated. The patient in case one was diagnosed with
AvWS three years after development of CLL. Her AvWS
symptoms were managed with aminocaproic acid mouth
rinses until about two years later her CLL progressed, and
she was treated with lenalidomide and rituximab. In case
two, the patient with a history of severe melena secondary
to duodenal bleeding was diagnosed with CLL after develop-
ing bulky lymphadenopathy. He was initially treated with a
combination of rituximab, cyclophosphamide, doxorubicin,
vincristine, and prednisolone. About four years later after a
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second round of salvage therapy, the patient presented with
GI bleed, and the workup revealed AvWS. In case three, the
patient with CLL treated with fludarabine, cyclophospha-
mide, and rituximab was found to have prolonged bleeding
after surgery and excision of his metastatic melanoma. He
was ultimately diagnosed with AvWS. Khalife et al report
a case of a patient who experienced multiple recurrent
epistaxis about two years after the diagnosis of his CLL.'
Patient was treated with chlorambucil and obinutuzumab
with remission in both CLL and AvWS.

In a case of AvWS where multiple etiologies are present,
the treatment can help elucidate the driving cause. We
decided to treat our patient with rituximab to target CLL
first. In this manner, if rituximab is successful in causing
remission of AvWS, then the primary etiology is most likely
CLL. However, if rituximab fails, it does not necessarily rule
in or rule out either CLL or SMM as the underlying etiology.
It may indicate that the patient needs a different set of ther-
apeutic agents other than rituximab monotherapy to treat
CLL, or the underlying etiology may be SMM. Our patient
responded to rituximab with normalization of FVIII activity,
vWEF:Ag, and vWF:RCo levels which pointed to CLL as the
driver of her AvWS with SMM as the innocent bystander.
Even after her AvWS was in remission clinically and by lab-
oratory parameters, the patient’s SPEP, light chain ratio, and
immunofixation continued to show stable monoclonal gam-
mopathy. This helped establish that SMM was most likely
not the underlying etiology of her AvWS. A similar case of
confounding etiology was reported by Pardos-Gea et al.'” In
their case, the patient with underlying Sjorgen’s syndrome
and CLL was diagnosed with AvWS. The patient was first
given a five-day course of IVIG to treat the autoimmune
condition as the cause of the patient’s AvWS. IVIG did not
improve the laboratory parameters and bleeding associated
with her AvWS. Next the patient’s CLL was treated with
rituximab and bendamustine, which led to remission of the
patient’s AvWS. After completion of treatment and remis-
sion of AvWS, the patient’s autoantibody profile and clinical
findings continued to show persistent Sjorgen’s syndrome.

Two years after completing her maintenance therapy with
rituximab, our patient represented with gum bleeding and
relapse of her AvWS, at which point she was treated with
obinutuzumab/venetoclax. Hegerova et al did report a case
of a patient with AvWS secondary to CLL who underwent
several rounds of chemotherapy.'® The CLL responded to
each round of chemotherapy; however, the patient’s AvWS
continued to be refractory to each treatment. Ultimately the
patient underwent allogeneic stem cell transplant for CLL,
which caused remission of her AvWS. At the time of this
report, our patient was on obinutuzumab/venetoclax for six
months with complete alleviation of her bleeding and nor-
malization of FVIII activity, vWF:Ag, and vWF:RCo levels.
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LEARNING POINTS

Whenever acquired von Willebrand’s syndrome is suspected,
it is important to investigate for any underlying myeloprolif-
erative or lymphoproliferative disorder.

In a situation where multiple possible etiologies of AvWS
are present, it may be worthwhile to direct the treatment at
the most common etiology, and monitor the response rather
than targeting multiple etiologies at the same time.

Patient should an integral part of the care as close fol-
low-up is extremely important in monitoring the response
to the treatment of AvWS.
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CASE REPORT

Escherichia coli Meningitis in a 72-year-old Woman

MALLIKARJUN R. KOMSANI, MD; NOUF K. ALMAGHLOUTH, MD; SWAPNA CHARLA; JENNIFER LI; MARIA D. MILENO, MD;
MARGUERITE A. NEILL, MD; TAO HONG, PhD; JOHN R. LONKS, MD

ABSTRACT
Spontaneous community-acquired meningitis caused by
E. coli is rare in the adult population. It is associated with
a high risk of morbidity and mortality. We describe a case
of a 72-year-old woman who presented with altered men-
tal status and neck stiffness and was found to have E.
coli meningitis. Urine cultures grew E. coli, representing
a likely source. The E. coli strain was identified as se-
quence type 73 (E. coli ST73). Her symptoms and labora-
tory values improved following antibiotic initiation, and
she was discharged from the hospital to a rehabilitation
facility.

KEYWORDS: E. coli ST73, gram-negative meningitis,
bacterial meningitis, urinary tract infection

INTRODUCTION

Bacterial meningitis occurs in approximately 0.9 per 100,000
individuals per year in high-income countries and is associ-
ated with a considerable risk of neurological sequelae (rang-
ing from 9.4% to 25%) and mortality (ranging from 6% to
54%)."* In adults, bacterial causes most commonly include
Streptococcus pneumoniae and Neisseria meningitidis, as
well as Listeria monocytogenes in those greater than 50
years of age.! Gram-negative bacillary meningitis is esti-
mated to represent only 6.1% of bacterial meningitis cases
in adults, with Escherichia coli specifically only occurring
in 1% to 3% of cases.>® We present a case of spontaneous
community-acquired E. coli meningitis in a 72-year-old
woman on chronic steroids, highlighting the importance of
considering E. coli as a cause of meningitis.

CASE REPORT

A 72-year-old woman presented with altered mental status
for one day with a five-day history of generalized weakness
and a mild headache. Past medical history included neph-
rolithiasis (most recent ureteral stent and lithotripsy one
year ago) complicated by multiple urinary tract infections,
chronic kidney disease, cardiomyopathy with an ejection
fraction of 28%, atrial fibrillation, anemia of chronic dis-
ease, and gout treated with chronic steroids. She had no
history of ear or sinus infection, neurosurgical intervention

RIMJ ARCHIVES | JANUARY ISSUE WEBPAGE | RIMS

0977 | 207

or epidural injections, or previous episodes of meningitis.
She fell at home one week prior and was cleared from any
acute injuries following medical evaluation and imaging.
She denied any additional current symptoms, including no
photophobia, dysuria, urinary frequency, fevers, or chills.

Vital signs revealed a blood pressure of 128/71 mmHg,
heart rate of 59 beats/min, and temperature of 36.7°C. On
physical examination, she was confused with a Glasgow
Coma Scale (GCS) score of 14 (eyes 4, verbal 4, motor 6). She
had neck rigidity with a positive Brudzinski’s sign but no
focal motor or sensory deficits. The remainder of the physical
examination was normal.

Complete blood count and comprehensive metabolic
panel were notable for a white blood cell (WBC) count of
11.7 x 10°/L with an absolute neutrophil count of 11.2 x
10°/L, hemoglobin of 8.3 g/dL, and creatinine of 1.4 mg/dL
(baseline 1.1-1.3 mg/dL). Two sets of blood cultures were
obtained. Urinalysis demonstrated 64 WBC/hpf, 3+ leuko-
cyte esterase, and negative nitrates. Computed tomogra-
phy (CT) of the brain did not show evidence of any acute
intracranial abnormalities. Following imaging, the patient
underwent lumbar puncture, revealing clear cerebrospinal
fluid (CSF) with 180 nucleated cells/ccm, 94% polymor-
phonuclear neutrophils, protein level of 97 mg/dL (normal
15-60 mg/dL), and glucose of 30 mg/dL (normal 50-80 mg/
dL). Gram stain of CSF fluid showed many polymorphonu-
clear leukocytes, and organisms were seen. CT abdomen and
pelvis was obtained, showing a likely left renal subcapsu-
lar hematoma and nonobstructing bilateral nephrolithiasis.
There was no evidence of deep infection or abscess.

Empiric intravenous acyclovir (550 mg q8h), ceftriaxone
(2g q12h), and ampicillin (2g q6h) were started less than two
hours after the lumbar puncture was performed. She was
admitted to the hospital.

Over the next several days, she remained hemodynam-
ically stable with no fevers and with improvement in her
neck symptoms. CSF culture grew E. coli susceptible to
ceftriaxone (and ampicillin, cefepime, gentamicin, mero-
penem). Acyclovir was discontinued on day two of her
hospitalization. Her WBC normalized. Urine culture grew
>100,000 CFU/mL E. coli and >100,000 CFU/mL Klebsiella
pneumoniae, both susceptible to ceftriaxone. Blood cultures
obtained prior to antibiotics showed no growth. Ceftriaxone
was continued and ampicillin was discontinued. Magnetic
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resonance imaging (MRI) of the brain and cervical spine did
not show any intracranial or spinal abscess. She continued
to recover without any complications and was discharged to
a short-term rehabilitation facility on day six of her hospi-
talization. She was continued on IV ceftriaxone for a total
of 21 days.

Whole genome sequencing was performed in-house using
Mlumina iSeq platform. Resistance genes and point muta-
tions associated with drug resistance in E. coli were detected
using ResFinder, while virulence genes and E. coli serotypes
were detected using VirulenceFinder and SerotypeFinder
respectively. The E. coli was identified as sequence type
(ST) 73, serotype O2 H1. No antibiotic-resistant gene and/
or mutation was detected. Multiple virulence genes were
detected: Surface attachment (papA_F43, papA F9, papC, iha,
yeh A,B,C, D), iron acquisition (iucC, iutA, fyuA, ireA, iroN,
sitA, irp2), serum resistance (iss, traT), Uropathogenic spe-
cific protein (usp), toxin (astA, senB, cnfl, hlyA), microcin
(mchB, mchC, mchF), and ion resistance (terC).

DISCUSSION

Pathogens causing bacterial meningitis in adults include
Streptococcus pneumoniae (72% of all cases) and Neisse-
ria meningitidis (11% of all cases) and in those greater than
50 years of age, Listeria monocytogenes.> There is usually
little to no reference to other pathogens.! Although E. coli
is a common cause of neonatal meningitis, it rarely causes
meningitis in adults.>*> Among 667 cases of meningitis in
Rhode Island between 1976 to 1985, only 10 cases (1.5%)
were of community onset meningitis due to coliform bacte-
ria in adults.'” Several more recent cohort studies in Europe
of community-acquired bacterial meningitis found only 1%
to 3% were caused by E. coli.>® Risk factors for community-
acquired E. coli meningitis include chronic alcoholism, liver
disease, diabetes mellitus, immunocompromise, immuno-
suppressive drugs, and cancer.®’ E. coli meningitis can occur
following penetration of the blood-brain barrier secondary
to head and spinal trauma, CSF leak, and neurosurgical
intervention and associated complications, including ven-
triculoperitoneal shunts and gastrointestinal perforation.'"'?
We present a rare case of an older patient with chronic ste-
roid use who developed spontaneous community-acquired
E. coli meningitis secondary to a UTI with E. coli.

The classic triad suggestive of meningitis includes fever,
neck stiffness, and an altered mental status.>!® This triad
occurs only in 41% of patients with acute bacterial menin-
gitis (fever in 74%, neck stiffness in 74%, and altered mental
status in 71%), though occurs more frequently in patients
over 60 years of age."* By comparison, the classic meningitis
triad is reported in only 25% of patients with E. coli men-
ingitis with a low incidence (41%) of fever at presentation.®
Consistent with prior literature, our patient presented with
altered mental status and neck stiffness, but she did not have
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a fever at presentation and she did not develop a fever at any
point during her admission. This low incidence of fever in
E. coli meningitis may be a reflection of the patient cohort
at higher risk of developing E. coli meningitis, including
older patients and those on immunosuppression,® such as
our patient. Overall, our case again highlights that reliance
on the meningitis triad could lead to a missed or delayed
meningitis diagnosis, especially with E. coli as the causative
organism.

Gram-negative bacillary meningitis occurs more fre-
quently as a complication from bacteremia in the setting
of a distant infection, with one study reporting a distant
source of infection in 77.5% with gram-negative bacillary
meningitis compared to only 34.6% in other causes of men-
ingitis.'” For E. coli meningitis, urinary tract infection has
been identified as the most common portal of entry, occur-
ring in 24-48%.5'¢ Additional sources may include pneumo-
nia, septic arthritis, ear infection, primary bacteremia, and
peritonitis.®*'® E. coli bacteremia is quite common in these
patients with positive blood cultures identified in 76-79%.
Interestingly, our patient had a distant source of infection
(i.e., UTI) but no evidence of bacteremia. Several cases of E.
coli meningitis with a urinary source have been described,
but blood cultures are either positive or not enough infor-
mation is given to determine the presence or absence of bac-
teremia.®''s Our whole genome sequencing of the E. coli
identified it as E. coli ST73, the predominant invasive strain
reported to cause urinary tract infections and bacteremia.'??0
E. coli ST73 carries a significant amount of virulence genes
and it is an exclusive human pathogen.? In a recent genomic
study, E. coli ST73 was also reported to cause communi-
ty-acquired meningitis in adults.”! Unlike pediatric E. coli
meningitis, there is no predominant E. coli strain to cause
adult meningitis. E. coli meningitis portends a high risk of
morbidity, including neurologic complications (52-53%),
ICU admission (47%), and organ failure (45%), as well as
a high risk of mortality (36-48%).8%!6 Death from E. coli
meningitis may be related to the virulence of the strains.'

Empiric treatment of bacterial meningitis should be
promptlyinitiated when meningitis is suspected. For patients
older than 50 years of age, empiric antibiotics include ceftri-
axone plus ampicillin (plus Vancomycin where prevalence
of cephalosporin-resistant pneumococcus is greater than
1%).2" Ceftriaxone is used for the empiric treatment of
bacterial meningitis when a gram stain of the CSF does not
show any bacteria, because it crosses the blood-brain barrier
and has activity against penicillin-resistant Streptococcus
pneumoniae as well as Neisseria meningitidis. It is also the
most commonly used antibiotic for E. coli meningitis in the
literature®? and is expected to be active against most strains
of E. coli in areas of low prevalence extended spectrum
beta-lactamase (ESBL) or carbapenemase producing (CPO)
E. coli.® Antimicrobial susceptibility testing showed that
our patient’s E. coli was susceptible to ceftriaxone.
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In conclusion, spontaneous community-acquired E. coli
meningitis is a rare entity in adults. Fortunately, ceftriax-
one, an antibiotic used for the empiric treatment of bacterial
meningitis when no organisms are seen on CSF gram stain,
is active against most isolates of E. coli. As highlighted in
this case, patients may not present with the classic menin-
gitis triad and frequently have a distant source of infection,
such as a urinary tract infection. E. coli meningitis in adults
portends a high risk of morbidity and mortality.
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A Diagnostic Dilemma: Metastatic Neuroendocrine Tumor

Mimicking Hepatocellular Carcinoma

FRANKLIN IHEANACHO, BA; KUNTAL BHOWMICK, MD; AKINDELE OLAGUNJU, MD; WEIBIAO CAO, MD; ALICE CHU, MD;

KATHRYN DECARLI, MD

ABSTRACT
Carcinoid syndrome arises from neuroendocrine tumors,
characterized by the presence of neurosecretory granules.
The diagnosis of carcinoid syndrome involves biochem-
ical testing and various imaging techniques. We report
the case of a 62-year-old man with Parkinson’s Disease
who was found to have new-onset cirrhosis and multiple
hepatic lesions with necrosis on CT imaging. These find-
ings were concerning for metastatic malignancy of un-
known primary origin. Subsequent MRI characterization
of the liver lesions indicated hepatocellular carcinoma
as the most likely diagnosis. However, a transthoracic
echocardiogram, performed for anasarca and dyspnea on
exertion, revealed a thickened tricuspid leaflet, high-
ly suspicious for carcinoid valvulitis. A biopsy of one
of the hepatic lesions was consistent with neuroendo-
crine tumor, confirming the diagnosis of carcinoid syn-
drome. This case highlights the limitations of diagnos-
tic imaging approaches in distinguishing hepatocellular
carcinoma from neuroendocrine tumors.

KEYWORDS: neuroendocrine tumor, hepatocellular
carcinoma, carcinoid syndrome, carcinoid valvulitis

BACKGROUND

Neuroendocrine tumors (NETs) are malignancies originat-
ing from the neuroendocrine system and are characterized
by the presence of neurosecretory granules.! These tumors
typically arise from the gastrointestinal tract, pancreas, or
lungs and are classified by their grade of differentiation and
malignancy.? Well-differentiated NETs exhibit low prolifera-
tion, while poorly differentiated ones have high proliferation
rates.® The liver serves as the most common site for NET
metastases and can mimic hepatocellular carcinoma (HCC)
on presentation.*

CASE REPORT

A 62-year-old man with a history of Parkinson’s disease,
autism and schizophrenia was admitted to the hospital due
to new findings on a CT scan that was ordered by his pri-
mary care provider [Figure 1]. The patient presented to his
primary care physician with complaints of poor appetite and
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Figure 1. Initial CT from outside facility, liver window demonstrating

numerous hepatic lesions with stigmata of necrosis.

an unintentional 40-pound weight loss over the course of one
year. He reported four months of exertional dyspnea, fatigue,
generalized abdominal discomfort, intermittent diarrhea,
nausea, and vomiting. The patient did not drink alcohol, and
his colonoscopy two years prior was remarkable for a single
tubular adenoma that was removed. Family history revealed
siblings with rectal, breast, and prostate cancer.

His initial physical exam noted significant pitting edema
tracking from his lower extremities and up to his lower
abdomen. His labs on admission were notable for acute kid-
ney injury (AKI). His tumor markers, infectious disease lab-
oratory results and antitrypsin levels are noted in Table 1.
The CT scan of chest, abdomen, and pelvis demonstrated
bilateral pulmonary nodules, obstructing right hydrouret-
eronephrosis, cirrhosis, and numerous hepatic lesions with
stigmata of necrosis.

The patient was started on diuretics for ascites and
peripheral edema. A diagnostic and therapeutic paracentesis
yielded 1.3 L of ascitic fluid with a serum ascites albumin
gradient (SAAG) consistent with portal hypertension. His
AKI worsened with his trial of diuresis.

A transthoracic echocardiogram (TTE) was performed and
revealed severe tricuspid, mitral, and pulmonic insufficiency
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Table 1. Inpatient Liver function test, cancer workup, and ascites
workup values. (Abnormal values are bolded.)

AST (10-42 IU/L) 40 117 508
ALT (6-45 IU/L) 25 16 60
Alkaline Phosphatase (34-104 IU/L) 154 111 107
Total Protein (6-8 G/L) 73 5.8 5.6
Albumin (3.5-5 G/dL) 4.1 3.4 3.4
Total bilirubin (0.2-1.3 Mg/dL) 21 2.2 3.4
Direct bilirubin (0-0.3 Mg/dL) 0.8 — —
Alpha 1 antitrypsin antinuelcar antibody 233

(90-200 MG/DL)

Alpha fetoprotein (AFP) (0.0-10 ng/mL) 3.6 — —
Carbohydrate antigen 19-9 (CA 19-9) 4.5 — —
(0.0-35.0 U/ML)

Beta human chorionic gonadotropin <20 | — —
(0.0-5.0 MIU/ML)

Lactate dehydrogenase (10 —200 1U/L) 172 — —
Serum ascites albumin gradient (SAAG) (g/dL) | 1.8 — —

Table 2. Abbreviated basic metabolic panel and brain natriuretic peptide
(Abnormal values are bolded.)

Labs Inital | Day 8 | Day 9
(Reference Range) values | values | values
Sodium (135-145 mEQ/L) 133 134 135
BUN (6-24 Mg/dL) 31 58 70
Serum Creatinine (0.64-1.27 Mg/dL) 1.85 3.07 3.78
Brain natriuretic peptide (BNP) 820 — —

as well as thickened tricuspid leaflets [Figure 2]. This was
highly suspicious for carcinoid valvulitis. The patient’s met-
astatic lesions were evaluated with further imaging. An MRI
of the abdomen demonstrated washout consistent with hepa-
tocellular carcinoma (HCC), as demonstrated in [Figure 3.

Based on the available data, the differential diagnosis
included stage 4 HCC with Child Pugh Class B cirrhosis and
carcinoid syndrome with resultant carcinoid valvulitis. The
consulting oncology and cardiology teams recommended a
liver biopsy and 24-hour urine 5-Hydroxyindoleacetic acid
(5-HIAA) collection. A peripheral liver lesion was biopsied,
and the urine collection was deferred due to biochemical
interference from the patient’s home carbidopa-levodopa.’
On hospital day 8, the patient’s laboratory values were
remarkable for worsening AKI, and the patient became pro-
gressively encephalopathic and oliguric. The patient expired
the following day.

The final liver biopsy report was released after the patient’s
death, and demonstrated, tumor cells positive for chromogr-
anin and synaptophysin, supporting a neuroendocrine tumor
diagnosis. The tumor cells were positive for CDX2, suggest-
ing a primary gastrointestinal neoplasm. [Figure 4]
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Figure 2. TTE valvular view demonstrating aortic regurgitation.

Figure 3. The image demonstrates multiple arterially enhancing lesions
within the liver. The largest is a 3.8 x 4.6 cm enhancing lesion.

Figure 4. Histology slides of liver biopsy with CDX2 stain. Brown cells

are positive for CDX2.
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DISCUSSION/CONCLUSION
This report presents a rare case of NETs mimicking HCC.
The classic presenting symptoms of HCC include right
upper quadrant pain, weight loss, jaundice, and ascites.® The
MRI findings strongly suggested a diagnosis of metastatic
HCC. However, it was significant that the patient lacked
the risk factors for HCC such as viral hepatitis infection,
chronic alcohol consumption, and comorbidities of non-al-
coholic fatty liver disease.” Furthermore, alpha fetoprotein
was within normal limits.®

The characteristic TTE findings of carcinoid syndrome
argued against a diagnosis of HCC. The natural history of
carcinoid syndrome typically involves several years of vague
abdominal pain, with characteristic systemic symptoms
developing following metastasis to the liver. The classic
symptoms of carcinoid syndrome subsequently develop
flushing (84% of patients), diarrhea (70%), heart disease
(37%), and bronchospasm (17%).° Carcinoid valvulitis
results from the oversecretion of vasoactive amines, such
as serotonin, leading to the fibrous, plaque-like deposits on
the right side of the heart. Over time, the tricuspid leaflets
become fixed, leading to stenosis and regurgitation.!°

Imaging plays a central role in the diagnosis of HCC.
For diagnostic testing, multiphasic, contrast-enhanced,
multidetector row CT or MRI is recommended. Arterial
enhancement is required for hepatic lesions to be consid-
ered suspicious for HCC, and washout on portal or delayed
phases are additional features of HCC. Washout refers to
hypodense or hypointense appearance of lesions compared
to liver parenchyma. According to the American Association
for the Study of Liver Diseases (AASLD) guidelines, a single
modality CT or MRl is sufficient when hallmark features are
present in nodules >1 cm.!! Based on these guidelines, radiol-
ogists might favor a diagnosis of HCC. However, metastatic
hepatic NETs have similar imaging findings. The unique
imaging feature that helps differentiate metastatic hepatic
NETs is Gallium-68 DOTATATE uptake on nuclear imaging,
which takes advantage of somatostatin receptors in NETs.!?
Some studies have documented somatostatin receptors in
more than one-third of HCCs, and a case report has noted
HCC mimicking NETs on Gallium-68 DOTATATE imag-
ing.'® This highlights the need for specific imaging biomark-
ers that employ tumor biology to aid in the differentiation of
NET from HCC. A radiotracer currently under investigation
using this approach is [68Ga] Ga-NOTA-MAL-Cys39-exen-
din-4. This tracer involves labeling the peptide Exendin-4
with Gallium-68. Exendin-4 acts as an agonist for the Gluca-
gon-like peptide-1 receptor (GLP-1R), which is expressed in
insulinomas, a common type of functional pancreatic NET.
[68Ga] Ga-NOTA-MAL-Cys39-exendin-4 demonstrates high
accuracy in localizing insulinomas, eliminating the need for
somatostatin receptor binding, which is typically absent in
insulinomas. '
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CASE REPORT

Extensive Bilateral Cervicofacial Lymphadenitis

Caused by Atypical Mycobacterium

SARAH NUSS, BS; NEEL VISHWANATH, BS; ANTHONY HAYWARD, MD, PhD; JAN C. GROBLEWSKI, MD

ABSTRACT
Non-tuberculous mycobacterial (NTM) lymphadenitis
typically presents as a unilateral, non-tender, slowly en-
larging cervical, submandibular, or pre-auricular lymph
node in children. Disseminated NTM infection is most
often seen in immunocompromised children. Here, we
present an unusual case of extensive bilateral cervical
and retropharyngeal lymphadenitis caused by Mycobac-
terium Avium Complex (MAC) in an ostensibly immu-
nocompetent pediatric patient.

KEYWORDS: Disseminated mycobacterium;

lymphadenitis; non-tuberculous mycobacterium; pediatric;
Castleman disease

INTRODUCTION

Non-tuberculous mycobacterial (NTM) lymphadenitis is a
significant cause of cervicofacial lymphadenitis in immu-
nocompetent children ages 1-5.! The most common patho-
gen for this population is Mycobacterium Avium Complex
(MAC), acquired through oral mucosa from environmental
sources such as contaminated water or soil.! Children with
NTM lymphadenitis usually present with a non-tender, uni-
lateral, slowly enlarging sub-mandibular, cervical, or pre-
auricular node. Infected nodes can become necrotic, suppu-
rate, and fistulize; the indolent presentation can delay proper
diagnosis and treatment for NTM lymphadenitis.”
Disseminated NTM is uncommon and occurs most
frequently in immunocompromised patients. Deficien-
cies in IL-12 and IFN-y, which play an important role in

rw.

Figure 1. [A] Patient’s new left-sided neck mass, and [B] right-sided neck mass with fistula.

cell-mediated immunity, have been increasingly recog-
nized to be associated with disseminated NTM infection.?
Isolated cases of disseminated NTM in immunocompetent
hosts have been reported in the literature.*> Symptomatol-
ogy in these cases vary, but include spondylitis, skin and
soft tissue infection, septic arthritis, and severe pulmonary
infection. Such reports are primarily internationally based
and involve middle-aged or elderly patients. Scant literature
exists describing cases of NTM in immunocompetent chil-
dren. As such, susceptibility factors for this population are
largely unknown. We present an unusual case of extensive
disseminated cervical lymphadenitis caused by Mycobacte-
rium Avium in an immunocompetent host.

CASE REPORT
An 18-month-old male presented with bronchiolitis and a
right-sided neck mass, enlarging over several weeks. Ultra-
sound demonstrated a four cm right post-auricular complex
hypoechoic collection. Computed Tomography (CT) neck
scan showed a large fluid filled mass extending from the
right to left neck. Intervention was delayed due to bronchi-
olitis. Two weeks later the patient developed fever of 102° F
and an enlarging right-sided neck mass that did not respond
to amoxicillin, along with infra-auricular fullness with cen-
tral fluctuance and overlying erythema and surrounding
induration. He did not have night sweats, fatigue, cough,
dysphagia, or limited range of motion. C-Reactive protein
was 12.8 mg/L, and the Sedimentation Rate was 95 mm/hr.
He was admitted for intravenous ampicillin-sulbactam
200mg/kg/day and interventional radiology guided needle

Figure 2. Patient’s right-sided neck mass with fistula

.
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drainage. Gram stain of aspirated fluid was negative. A Puri-
fied Protein Derivative (PPD) test was positive, and cultures
were positive for Mycobacterium Avium Complex (MAC).
Shortly after discharge, the patient again developed bronchi-
olitis, was briefly admitted, and was started on azithromy-
cin 10mg/kg and rifampin 10mg/kg.

Three weeks later, the patient’s right-sided neck mass
fistulized, and he developed a new left sided neck mass
(Figures 1,2). Routine immune function tests (IL-12, IL-23,
or interferon production. IgM, IgA, and IgG levels and T-cell
counts) were normal but an Invitae primary immunodefi-
ciency panel identified a nucleotide-binding oligomerization
domain-containing protein 2 (NOD2) variant (c.2104C>T
(p-Arg702Trp), that is associated with Crohn’s disease.
Antibodies to [FN gamma were negative.

He was started on azithromycin, rifampin, and etham-
butol. The patient underwent transoral needle aspiration
of retropharyngeal fluid collection and selective left-sided
neck dissection for debulking. The left-sided neck mass was
removed successfully, and the patient was discharged the
following day. Surgical pathology was notable for possible
Castleman disease.

The patient returned for a right selective neck dissection
after six weeks of antibiotics. Multiple inflamed lymph
nodes in level IIA, IIB, III, and V were excised. A skin fis-
tula was excised by right superficial parotidectomy, with
closure by cervicofacial advancement flap. Antibiotics were
discontinued after seven months. There were no complica-
tions and the patient recovered well through nine months
of follow-up.

DISCUSSION

We describe an unusual case of a disseminated M. avium
infection in an immunocompetent host. Definitive diagno-
sis of NTM is via biopsy and culture, although culture yield
is only approximately 50%.2 Acid fast stains and tuberculin
skin tests may also suggest NTM. The preferred manage-
ment strategy for NTM lymphadenitis is surgical excision of
the affected node.’ Other strategies include directed primary
or adjuvant antimicrobial therapy, fine needle aspiration,
incision and drainage, curettage, and observation; but have
lower cure rates and higher recurrence rates.® Non-operative
management of NTM lymphadenitis may be considered for
patients with recurrence or high-risk surgical candidates.

Although the standard of care for NTM lymphadenitis is
surgical excision, surgery was delayed due to concern that
our patient was not an appropriate surgical candidate given
his multiple episodes of bronchiolitis. Due to the delay, the
right mass fistulized. Operative removal of the left-sided
neck mass was therefore prioritized to prevent fistulization
of the left side while attempting to reduce the size of the
right neck mass with antibiotics prior to operation.
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The patient’s episodes of bronchiolitis and diffuse cervi-
cal lymphadenitis suggested an immunodeficiency. Dissem-
inated NTM is associated with HIV positivity, or, in HIV
negative adults, with anti-IFN-y IgG autoantibodies.” Our
patient was negative for HIV and anti-IFN-y IgG autoanti-
bodies, although his recurrent bronchiolitis suggested pos-
sible immunodeficiency, suggesting a possible alterative
mechanism of cell-mediated immunodeficiency associated
with disseminated NTM.

Gene sequencing for our patient found a heterozygous
variant in NOD2, which is involved in immune recogni-
tion of mycobacterial antigens.® Specific polymorphisms of
NOD2 are associated with impaired cytokine production
and can lead to susceptibility or resistance to Mycobacte-
rium tuberculum or Mycobacterium leprae.® NOD2 variants
are also associated with inflammatory and granulomatous
disease such as IBD and Blau syndrome.® Given the link
between NOD2 polymorphisms and other granulomatous
diseases, future studies should investigate a possible link
between NOD2 polymorphism and reactive skin disease in
disseminated NTM.

Surgical pathology for this patient was notable for his-
tology features suggestive of possible Castleman disease, a
lymphoproliferative disease of unknown etiology. Common
pathological findings of Castleman disease include lymphoid
hyperplasia, germinal center formation, capillary prolifer-
ation, and endothelial hyperplasia. While this patient had
no other clinical features of Castleman’s disease, there are
case reports that describe Castleman’s with a similar presen-
tation to mycobacterial lymphadenitis, or possible overlap
between the two conditions. TAFRO syndrome, a multi-
centric idiopathic form of Castleman’s disease, can mimic
disseminated mycobacterium.'” Conversely, there have also
been reports of mycobacterial infections mimicking Castle-
man histologic features, or triggering Castleman’s disease.!!

This unique patient extends our knowledge on clinical
presentation of NTM in the pediatric population and high-
lights the need for further study on mechanisms which
predispose HIV and anti-IFN-y negative patients to dissem-
inated infection. We specifically urge further evaluation on
the growing body of literature of both NOD2 polymorphism
and Castleman’s disease as they pertain to mycobacterium
infection.
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CASE REPORT

An Adolescent with Undiagnosed Ulcerative Colitis Presenting
with Toxic Megacolon and Cavitary Pulmonary Nodules

RAHIYA REHMAN, MD; STEPHANIE CAMHI, MD; JASON SHAPIRO, MD; SHOVA SUBEDI, MD; LINDA SHALON, MD

ABSTRACT
Toxic megacolon and pulmonary nodules are not seen
frequently on diagnosis in pediatric ulcerative colitis
patients. This report emphasizes the importance of care-
fully evaluating and managing complications in pediat-
ric ulcerative colitis cases, especially in the presence of
pulmonary nodules.

KEYWORDS: pediatrics, ulcerative colitis, inflammatory
bowel disease, lung nodules

INTRODUCTION

Toxic megacolon (TM) is an infrequent complication of
ulcerative colitis (UC), especially in children, with a reported
incidence of only 1-2%.! TM is characterized by colonic
dilation (>5-6 cm), along with signs of system toxicity. TM
is most often associated with infectious colitides, such as
Clostridioides difficile (C. difficile) and cytomegalovirus.'?
It can lead to mortality if left untreated. Inflammatory
bowel disease (IBD) can also lead to several extra intestinal
manifestations including rare occurrence of cavitary pul-
monary nodules (CPN) which can be a diagnostic dilemma
due to their resemblance to other infectious conditions.’*
We present a unique case of a pediatric patient who initially
presented with two rare complications of ulcerative colitis
(UC): TM and CPN.

CASE PRESENTATION

A 12-year-old girl came to the emergency department with
a four-week history of abdominal pain, poor appetite, diar-
rhea, and weight loss. She had an unremarkable exam except
for persistent tachycardia. Labs showed microcytic anemia,
leukocytosis with bandemia, elevated erythrocyte sedimen-
tation rate, and hypoalbuminemia. Tachycardia initially
responded to fluid resuscitation; however, next day she devel-
oped abdominal tenderness and bloody diarrhea. Abdominal
X-ray showed dilated transverse colon. Chest X-ray revealed
right-sided atelectasis vs pneumonia. Magnetic resonance
enterography (MRE) showed diffuse colonic distention (~6-8
cm in diameter) with circumferential thickening and hyper-
enhancement of the colon without terminal ileum involve-
ment (Figure 1). She received antibiotics and red blood cell
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Figure 1. MRE of the abdomen showed diffuse distention of the colon
along with air-fluid levels, marrow edema, circumferential wall thickening

and hyperenhancement on postcontrast images.

transfusions. Stool infectious studies including Clostridium
difficle were negative and high dose steroids were started for
presumed inflammatory bowel disease (IBD). Further review
of the MRE demonstrated basal lung nodules. Follow-up
chest computed tomography (CT) revealed bilateral pulmo-
nary nodules with a basilar and peripheral predominance,
and cavitation (Figure 2) suggestive of either septic emboli
or inflammatory nodules seen in IBD. Tuberculosis infection
was ruled out with QuantiFERON gold testing. Her colitis
was unresponsive to high-dose steroids, and therapy with
anti-tumor necrosis factor (anti-TNF) agent was initiated
given patient’s hesitancy for any surgical intervention. How-
ever, she developed a bowel perforation resulting in subtotal
colectomy and ileostomy. Distal sigmoid colon and rectum
appeared healthy and were left in place at that time given
unclear diagnosis while the remaining inflamed colon was
removed. Histopathology was consistent with UC, further
confirming diagnosis of UC. After four weeks she was dis-
charged home with plans for future completion proctocol-
ectomy, creation of | pouch and eventual ileostomy closure
following nutritional rehabilitation in future. A repeat chest
X-ray and CT scan at follow-up visit demonstrated almost
complete resolution of the pulmonary nodules.
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Figure 2A,2B. CT scan of chest with IV contrast showed innumerable
pulmonary nodules noted throughout the lungs with a basilar and

peripheral predominance along with some cavitation.

DISCUSSION

Our case highlights two rare complications of ulcerative
colitis in an adolescent: acute severe ulcerative colitis pre-
senting as toxic megacolon and pulmonary nodules. Acute
severe UC is managed initially with high-dose steroids, but
this decision must be carefully weighed in a patient with
lung nodules of uncertain etiology. Parenchymal lung dis-
ease and lung nodules seen in UC can mimic autoimmune
processes such as granulomatosis with polyangiitis, sarcoid-
osis and vasculitis, and are commonly confused with sep-
tic pulmonary emboli.>¢ Both septic emboli and necrobiotic
nodules may appear as cavitating lesions on imaging. Septic
emboli are suggested by bilateral peripheral nodules with
identifiable feeding vessels and may have accompanying
lung abscesses with a predominant neutrophilic infiltrate
on histopathology.” Inflammatory pulmonary nodules are
also bilateral but have a necrotic granulomatous infiltrate
on histopathology.>® While septic emboli always respond to
antimicrobial therapy, they usually get worse with immu-
nosuppressive therapy. Inflammatory nodules on the other
hand do not respond to antibiotics but show a favorable
response to steroids and anti-TNF therapy.c® Lung biopsy
was not recommended in our patient given the acuity of her
illness. She likely had inflammatory nodules as suggested by
the lack of documented infection and near complete resolu-
tion of lung nodules on follow-up imaging after treatment of
her ulcerative colitis.
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To the best of our knowledge, this is the first report of a
pediatric patient presenting with both TM and CPN as ini-
tial presentation of UC. This case highlights the dilemma of
treating acute severe colitis in the presence of CPN.

References

1. Russell RK, Protheroe A, Roughton M, Croft NM, Murphy MS,
Spray C, et al. Contemporary outcomes for ulcerative colitis in-
patients admitted to pediatric hospitals in the United Kingdom.
Inflamm Bowel Dis. 2013;19: 1434-1440. PMID: 23624885

2. Benchimol EI, Turner D, Mann EH, Thomas KE, Gomes T, Mc-
Lernon RA, et al. Toxic megacolon in children with inflamma-
tory bowel disease: clinical and radiographic characteristics. Am
J Gastroenterol. 2008;103: 1524-1531. PMID: 18510624

3. Barfield E, Deshmukh F, Slighton E, Lentine J, Lu Y, Ma X, et al.
Pulmonary Manifestations in Adolescents with Inflammatory
Bowel Disease. Clin Pediatr. 2020;59: 573-579. PMID: 32146830

4. Pemmasani G, Loftus EV, Tremaine WJ. Prevalence of Pulmo-
nary Diseases in Association with Inflammatory Bowel Disease.
Dig Dis Sci. 2022. PMID: 35142913

5. Turner D, Ruemmele FM, Orlanski-Meyer E, Griffiths AM, de
Carpi JM, Bronsky J, et al. Management of Paediatric Ulcerative
Colitis, Part 2: Acute Severe Colitis-An Evidence-based Con-
sensus Guideline from the European Crohn’s and Colitis Or-
ganization and the European Society of Paediatric Gastroenter-
ology, Hepatology and Nutrition. J Pediatr Gastroenterol Nutr.
2018;67: 292-310. PMID: 30044358

6. Mukherjee S, Harne P, Mirchia K, Sharma A, Manocha D.
Necrobiotic Pulmonary Nodules in Ulcerative Colitis: Not Just
a “Crohnic” Phenomenon. ACG Case Rep J. 2020;7: e00438.
PMID: 32903944

7. Weerakkody Y, Murphy A, Lukies M, et al. Septic pulmonary
emboli. Reference article, Radiopaedia.org (Accessed on 23 Jul
2023) https://doi.org/10.53347/rID-22848

8. Kellish A, Soal V, Caskey E, Hassinger G, Terrigno N. Pulmo-
nary Necrobiotic Nodules at Time of Diagnosis in a Patient with
Ulcerative Colitis. Cureus. 2020;12: e7474. PMID: 32351852

Authors

Rahiya Rehman, MD, Brown Pediatric Gastroenterology Fellow,
Division of Pediatric Gastroenterology, Hepatology and
Nutrition, Hasbro Children’s Hospital, and Department
of Pediatrics, The Warren Alpert Medical School of Brown
University, Providence, RL

Stephanie Camhi, MD, Brown Pediatric Resident, Department
of Pediatrics, The Warren Alpert Medical School of Brown
University, Providence, RL

Jason Shapiro, MD, Attending Physician, Division of Pediatric
Gastroenterology, Hepatology and Nutrition, Hasbro
Children’s Hospital, and Department of Pediatrics, The Warren
Alpert Medical School of Brown University, Providence, RI.

Shova Subedi, MD, Attending Physician, Division of Pediatric
Gastroenterology, Hepatology and Nutrition, Hasbro
Children’s Hospital, and Department of Pediatrics, The Warren
Alpert Medical School of Brown University, Providence, RI.

Linda Shalon, MD, Attending Physician, Division of Pediatric
Gastroenterology, Hepatology and Nutrition, Hasbro
Children’s Hospital, and Department of Pediatrics, The Warren
Alpert Medical School of Brown University, Providence, RI.

Disclosures
There are no conflict of interest or financial disclosures to report.

Correspondence

Rahiya Rehman, MD

Division of Pediatric Gastroenterology, Hepatology and Nutrition
Hasbro Children’s Hospital, 593 Eddy St, Providence RI 02903
401-444-2851

JANUARY 2024 RHODE ISLAND MEDICAL JOURNAL 22


https://doi.org/10.53347/rID-22848
mailto:Rahiya_rehman@brown.edu
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2024-01.asp
https://www.rimedicalsociety.org

CASE REPORT

Burkholderia cepacia: A Rare Source of Endocarditis

JESSICA M. GONZALEZ, MD; GABRIEL LOWENHAAR, MD; MOTI RAMGOPAL, MD; PRASAD CHALASANI, MD

ABSTRACT
A 37-year-old male with a past medical history of pre-
vious mitral valve replacement due to bacterial endo-
carditis and intravenous (IV) drug use was found to have
Burkholderia cepacia bacteremia. Transesophageal echo-
cardiogram revealed large mitral and tricuspid valve veg-
etations. Medical management was initially attempt-
ed but his bacteremia persisted, and he required urgent
prosthetic mitral valve replacement and native tricuspid
valve replacement. Prosthetic valve endocarditis has
been associated with surgery in 48.9% of patients and a
mortality of 22.8%. In patients with prosthetic valve en-
docarditis due to B. cepacia, valve replacement occurred
in approximately 61.5% of patients and mortality is esti-
mated to be 33.3%. To our knowledge, this is one of only
a few prosthetic valve endocarditis cases caused solely
by B. cepacia and our case is the first to affect multiple
valves including prosthetic and native valves.

KEYWORDS: Burkholderia cepacian, infective
endocarditis, prosthetic valve endocarditis

INTRODUCTION

Infective endocarditis (IE) is an infection of the native
valves, prosthetic valves, or endocardium that can cause sig-
nificant morbidity and mortality in those affected. Mortality
estimates are as high as 25%.' The incidence of IE in the
United States increased from 11 per 100,000 population to
15 per100,000 population over a 10-year period (2000-2011).2

Most cases are caused by Streptococci viridans, Staphylo-
coccus aureus, and enterococci.? Primary risk factors include
structural heart disease, congenital heart defects, pros-
thetic heart valves, and intravenous drug use (IVDU). Clin-
ical manifestations are variable; patients may present with
fever, chills, anorexia, myalgia, night sweats, and weight
loss.? Diagnosis of infective endocarditis is made using the
Modified Duke Criteria.® Medical treatment options can be
elucidated by susceptibility studies, while size of vegeta-
tions, valve function, and ejection fraction can help deter-
mine need for surgical intervention. For rare pathogens, it
is important to review both susceptibility studies and prior
literature to determine best treatment modalities.
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A 37-year-old male presented to the hospital with two weeks
of progressive and ongoing night sweats, chills, chest discom-
fort, and shortness of breath. He admitted to polysubstance
intravenous drug abuse. Past medical history was relevant
for Hepatitis C, hypertension, cerebrovascular accident with

Figure 1. TEE showing large vegetation in mitral valve.
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Figure 3. Gross image showing very large vegetation.
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chronic, residual, left-sided deficit, and mitral valve replace-
ment due to bacterial endocarditis with an uncomplicated
hospital course in 2018.

Three years later, he developed chest discomfort and pro-
gressive shortness of breath, leading him to seek care at an
outside hospital, where he received broad-spectrum antibi-
otic therapy. He eloped two days later from their facility,
after initiating treatment there with vancomycin and pipera-
cillin/tazobactam. Several days later, he re-presented to our
hospital. He was tachycardic and afebrile on presentation.
His labs revealed leukocytosis. Serial blood cultures revealed
bacteremia with Burkholderia cepacia. Transthoracic (TTE)
and transesophageal (TEE) echocardiography demonstrated
a mobile mass in his prosthetic mitral and native tricuspid
valves (Figures 1,2). Mild tricuspid and mitral insufficiency
were originally noted with an ejection fraction (EF) of 50%.
Ceftriaxone and doxycycline were initially given, but he
was transitioned to ceftazidime, meropenem, and sulfame-
thoxazole-trimethoprim. The patient’s bacteremia persisted
despite treatment. Subsequently, he was taken to the operat-
ing room for an urgent mitral valve replacement. During the
operation, it was revealed that his prosthetic mitral valve
was completely destroyed with vegetations (Figure 3). He
also needed a tricuspid valve replacement. Postoperative
hospital course was uncomplicated, and the patient was
discharged with outpatient follow-up.

DISCUSSION AND LITERATURE REVIEW

Our patient was found to have Burkholderia cepacia endo-
carditis in both native and prosthetic valves. This microbe
is a catalase-positive, aerobic, lactose-producing, gram-neg-
ative bacillus that mostly affects immunocompromised

0977 | 207

CASE REPORT

individuals.* It has a predilection for cystic fibrosis (CF)
and chronic granulomatous disease (CGD) patients.* It also
affects patients with intravenous drug use (IVDU).* This
bacterium is ubiquitous and is commonly found in water
and soil; it can survive in harsh environments and can live
in 10% iodine solution for greater than one year.®

Only 15 cases of infective endocarditis attributed to B.
cepacia have been reported in English-language literature.’
Prior cases describe patients with similar comorbidities
of IVDU and prior history of endocarditis. These patients
were mostly treated with combinations of vancomycin and
cefepime, or Sulfamethoxazole-trimethoprim and mero-
penem. Despite medical treatment, most of these patients
ultimately required valvular surgery.*%”# Only one patient,
an immunocompetent woman with no known risk factors,
was found to have B. cepacia endocarditis. She was med-
ically managed with ceftazidime for six weeks and then
outpatient ciprofloxacin for two weeks; she continued to do
well at a two-year follow-up.” Sulfamethoxazole-trimetho-
prim is the drug of choice for B. cepacia infection. Prior to
initiation of antibiotics, cultures should be obtained; sensi-
tivity analysis should be performed due to high resistance.
Antibiotics should be continued for six weeks.*

We treated our patient with ceftazidime, meropenem, and
sulfamethoxazole-trimethoprim. His bacteremia persisted
despite optimal medical treatment. Based on American
Heart Association/American College of Cardiology and the
European Society of Cardiology guidelines, early surgery is
considered in patients with severe valvular pathology, signs
of heart failure, heart block, annular abscess, fungal or highly
resistant organisms, and in recurring emboli or enlarging
vegetations.'” OQur patient ultimately required both native
and prosthetic valve replacements.

Few cases of prosthetic valve endocarditis (PVE) have been
reported.!! Surgery was performed in 48.9% of PVE patients
(repair or replacement). An associated mortality of 22.8%
has been reported for PVE.®%'> Heart failure is the most
common complication of PVE, with an incidence of up to
56%.'* The most common cause of sudden death is disrup-
tion of the valve."3 It is necessary to perform TEE on patients
with suspected prosthetic valve endocarditis, as sensitivity
ranges from 82% to 96% in comparison to TTE with the
sensitivity of 17% to 36%.'* TEE is the gold standard for the
diagnosis of PVE.

Incorporating our case to prior literature review data on
PVE caused by B cepacia’results in valve replacement rate
of 61.5% and a mortality rate of 33.3%, which are higher
than seen in PVE of all sources. There seems to be increased
mortality and necessity for prosthetic valve replacement
in IE associated with B. cepacia. We hypothesize that the
increased morbidity and mortality associated to this organ-
ism is due to its virulence factors and immune-mediated
tissue damage. This organism is known to induce viru-
lence through exopolysaccharide production associated
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with evasion of host response and lipopolysaccharides con-
tributing to immune-mediated tissue damage.'® There may
be a similar pathogenesis contributing to increased tissue
damage in patients with IE.

Further research will be required to understand the patho-
genesis of this organism in IE. To our knowledge, our patient
is the first to have native tricuspid valve endocarditis and
prosthetic mitral valve endocarditis attributed to a single
pathogen origin of B. cepacia.
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CASE REPORT

Varicella Zoster Associated Vasculopathy and Retinitis
with Natalizumab Use in Multiple Sclerosis

ERIKA L. THAYER, DO; RIZVI A. SYED, MD; GLENN A. TUNG, MD

ABSTRACT
Natalizumab (Tysabri®, NTZ) is a monoclonal autoanti-
body approved for treatment of relapsing-remitting mul-
tiple sclerosis. NTZ inhibits leukocyte migration across
the blood-brain barrier, preventing autoreactive cells
from inciting an inflammatory immune response. This
immunosuppression is highly efficacious in attenuating
the risk of relapse of disease, but has been associated
with opportunistic central nervous system (CNS) infec-
tions, most notably progressive multifocal leukoenceph-
alopathy. Varicella-zoster and herpes simplex viruses
have-also been associated with NTZ, inciting a spectrum
of disease, including encephalitis, meningitis, and acute
retinal necrosis. While rare, these infections can result
in devastating outcomes even when promptly identified
and treated.

We present a case of combined CNS varicella zoster vas-
culitis and acute retinal necrosis in a 57-year-old wom-
an maintained on monthly Natalizumab therapy, who
presented with headache and visual field deficits.

KEYWORDS: multiple sclerosis, immunotherapy, CNS,
retina

HISTORY

A 57-year old female with relapsing-remitting multiple
sclerosis (MS) was maintained on monthly infusions of
Natalizumab (Tysabri®) since
2009, with good compliance.
The last clinical flare of MS
occurred over 20 years ago.
She presented to the emer-
gency department with a
10-day history of visual
changes. She reported symp-
toms of blurry vision and a
light headache 10 days prior,
which lasted for one day and
resolved without interven-
Symptoms
five days later with blurry
vision, floaters, and retro-or-
bital headaches. Despite no

tion. returned
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prior history of migraine headaches, the presentation was
believed to be related to migraine with aura, for which the
patient was prescribed sumatriptan. Her visual complaints
continued to progress to a complete left-sided visual field
deficit, prompting her to seek emergent medical care.

On examination there were visual field restrictions
involving left superior temporal and superior nasal and right
superior and inferior nasal fields, with 2mm pupils that
responded sluggishly to light. The remainder of the neuro-
logical examination was unremarkable.

The patient had normal ophthalmologic examinations in
the past, though she had not been seen by an ophthalmol-
ogist in the past few years. At presentation, fundoscopic
images of both eyes revealed retinal necrosis with associated
hemorrhage, particularly along the inferior arcade (Figure 1).

T2-weighted fluid-attenuated inversion recovery (FLAIR)
MR imaging obtained 17 months prior to presentation
demonstrated characteristic findings of multiple sclero-
sis, including both juxtacortical and periventricular white
matter lesions (Figure 2A). T2-FLAIR on admission showed
unchanged white matter lesions (Figure 2B). Axial diffu-
sion-weighted images (DWI) showed new punctate foci of
reduced diffusivity, notably at the grey-white matter inter-
face (Figure 3A) and in the bilateral thalami (Figure 3B). Gad-
olinium-enhanced T1-weighted MR images demonstrated
punctate foci of enhancement, some of which corresponded
to diffusion-restricted lesions (Figure 3C).

Diagnosis of vasculitis and acute retinal necrosis caused

Figure 1. Fundoscopic images of the right eye (OD) demonstrates retinal necrosis along the inferior arcade
with temporal dot-blot hemorrhages and of the left eye (OS) shows extensive retinal necrosis particularly

along the inferior arcade with associated hemorrhage.
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Figure 2. [A] Axial T2-FLAIR MR imaging performed 17 months prior to
presentation demonstrates typical juxtacortical and periventricular white
matter hyperintensities seen in multiple sclerosis. [B] Axial T2-FLAIR im-
aging performed at time of presentation shows near identical appearance

of lesions, consistent with chronic multiple sclerosis.

Figure 3. [A] Axial DWI MR imaging performed at time of presentation show multiple foci of reduced diffu-
sivity including in the right middle frontal gyrus and [B] bilateral thalami. [C] Post-contrast Axial T2-weighted
MR imaging shows punctate foci of enhancement, including a focus of enhancement which corresponds to

diffusion restricting lesion in the left thalamus.

by infection with varicella zoster virus (VZV) was confirmed
by the presence of anti-VZV antibodies in the cerebral
spinal fluid (CSF) and polymerase chain reaction (PCR) of
anterior chamber paracentesis with greater than 8 million
copies/mL of VZV. Serum human immunodeficiency virus
(HIV) screening was negative. Cytomegalovirus (CMV) and
herpes simplex virus 1 and 2 (HSV) PCR testing in the CSF
and intraocular fluid were negative. Bilateral acute retinal
necrosis was treated with intravitreal ganciclovir and fos-
carnet but progressed to bilateral retinal detachment. She
was systemically treated for VZV vasculopathy with intra-
venous acyclovir for two weeks, then transitioned to oral
valacyclovir to complete therapy as an outpatient.
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DISCUSSION

Natalizumab has been implicated in the development of
opportunistic infections, including-CNS infections. To date
only a few case reports of VZV reactivation with the devel-
opment of acute retinal necrosis and small-vessel vascul-
opathy have been reported with use of NTZ.

Natalizumab is a monoclonal antibody approved for treat-
ment of relapsing-remitting MS and Crohn’s Disease. NTZ
binds to the alpha4-integrin expressed on activated T-cells
and other leukocytes by antagonizing the interaction with
adhesion molecules on endothelial cells such as VCAM-1.
This inhibits transmigration of T-cells and autoreactive leu-
kocytes across the vascular wall into the CNS.!> However,
NTZ substantially decreases the CD4(+)/CD8(+) ratio in
CSF compared with peripheral blood, resulting in impaired
immune surveillance.® Consequently, NTZ has been associ-
ated with severe CNS infections. For this reason, NTZ was
briefly removed from the market following the development
of cases of progressive multifocal leukoencephalopathy. The
medication was reintroduced,
but with mandatory surveil-
lance through the Tysabri
Outreach: Unified Commit-
ment to Health (TOUCH) Pre-
scribing Program.? While rare,
there is also an increased risk
for NTZ associated herpes
infection, most commonly
encephalitis and meningitis.
Even less frequent are cases
of wvasculitis and retinitis,
only described in the setting
of varicella zoster virus.*®

Primary infection with
VZV produces the viral exan-
them chickenpox, following
which the virus establishes
latency in ganglionic neu-
rons along the neuroaxis.
With advancing age or immunosuppression, a decline in
VZV-specific cell-mediated immunity results in viral reac-
tivation, causing herpes zoster, which may be complicated
by postherpetic neuralgia, neurological disorders, and ocular
disease. The most common manifestation of VZV reactiva-
tion in the central nervous system is vasculitis. Meningitis,
encephalitis, and myelitis are less common. A diagnosis can
be confirmed by demonstration of intrathecal synthesis of
anti-VZV antibodies, presence of viral DNA in CSF, or tem-
poral association of herpetic rash with disease onset, either
alone or in combination.

Natalizumab has also been implicated in the develop-
ment of acute retinal necrosis (ARN), a rare condition char-
acterized by necrotizing retinitis, retinal detachment, and
vitritis. Varicella zoster virus is the leading cause of ARN
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accounting for 50% to 80% of cases, followed by herpes
simplex virus types 1 and 2. Since the incidence of ARN
in the general population is only 0.63-2.0 per million, it is
posited that the risk for VZV-associated ARN in patients
treated with NTZ may be increased by as much as 16 times.”
Severe vision loss often occurs despite expeditious medical
treatment with intravitreal and systemic antivirals.

In summary, this is a case of small-vessel vasculopathy
and acute retinal necrosis caused by varicella zoster virus
infection in a patient whose long-standing multiple sclero-
sis had been well-controlled on Natalizumab. In addition
to both fundoscopy and MR imaging, this diagnosis was
confirmed by presence of anti-VZV antibodies in CSF and
identification of VZV by PCR in anterior chamber aque-
ous humor. The chronically immunocompromised state
from NTZ treatment was believed to be primary etiology
for reactivation of VZV. Following confirmation of the diag-
nosis, acute retinal necrosis was treated with intravitreal
ganciclovir and foscarnet, but progressed to bilateral retinal
detachments. Treatment with intravenous acyclovir and
oral valacyclovir led to stabilization of MR imaging signs
of vasculitis with resolution of multiple diffusion restrict-
ing and enhancing foci on follow-up imaging obtained one
month after presentation.
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Caught by POCUS: Post-TAVR Pericardial Effusion

KENNETH N. JOHN, MD; MICHAEL CRADEUR; GEOFFREY HAYWARD, MD; SHYAMAL ASHER, MD

ABSTRACT
Point-of-care ultrasound (POCUS) is becoming increas-
ingly popular in the field of anesthesiology and is being
incorporated into anesthesia resident education. Ultra-
sound provides a portable, quick, and inexpensive di-
agnostic tool to help guide clinicians in their decision
making and management of medically complex patients.
One important utilization of POCUS is helping to guide
management of undifferentiated hypotension. We pres-
ent a case of a patient who underwent a Transcatheter
Aortic Valve Replacement (TAVR) procedure who then
suffered from hypotension in the post-anesthesia care
unit (PACU). POCUS was used to help identify the cause
of the patient’s hypotension and led to the diagnosis of a
pericardial effusion.

INTRODUCTION

The pericardium is the outermost layer of the heart, provid-
ing lubrication and support for the myocardium.! Fluid accu-
mulation in this space is known as a pericardial effusion.?
As fluid accumulates, patients progress from asymptomatic
to the most severe forms, which obstruct venous return to
the heart, causing a decrease in cardiac output. The latter
is known as cardiac tamponade and is a medical emergency
requiring prompt recognition and treatment.?

Transcatheter Aortic Valve Replacement (TAVR) pro-
cedures have become more common over the past decade
with rapidly advancing technology.* One complication asso-
ciated with this procedure is a pericardial effusion.® In this
case report, we describe a clinical scenario of a patient who
underwent a TAVR and developed hypotension at the end
of the case. A POCUS exam in the PACU helped diagnose a
new pericardial effusion causing hypotension and helped to
direct appropriate medical therapy for this patient.

CASE PRESENTATION

Our patient was a 89-year-old female with a past medical
history that included hypothyroidism, atrial fibrillation, a
permanent pacemaker (PPM) due to sick sinus syndrome,
and a bicuspid aortic valve with severe aortic stenosis (AS).
A transthoracic echocardiogram (TTE) demonstrated an
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aortic valve area (AVA) of 0.6 cm? with mildly reduced left
ventricular function (LVEF 51%) and no other remarkable
findings. After consultation with the structural heart clinic,
the patient was scheduled for an elective TAVR.

On the day of the procedure, the patient received mod-
erate sedation with midazolam, fentanyl, and dexmede-
tomidine. An arterial line was placed for hemodynamic
monitoring and supplemental oxygen was provided via face-
mask. After a seemingly uneventful valve deployment, an
intraoperative TTE was done which was unremarkable in its
findings. Post procedure, the patient’s blood pressure began

Figure 1. Cardiac POCUS Imaging

[A] Subcostal 4-Chamber view: arrows and circle show the pericardi-
al effusion adjacent to the right atrium and ventricle. [B] Parasternal
Short-Axis view: arrows and circles show the pericardial effusion below
the inferior wall of the left ventricle.
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to slowly downtrend, requiring fluid boluses and a phenyl-
ephrine infusion to restore normotension. Due to her deteri-
orating clinical picture, a cardiac POCUS examination was
performed to evaluate the cause of the patient’s persistent
hypotension. A pericardial effusion was noted (Figure 1) and
the interventional cardiac procedural team was notified.

Considerations raised with the procedural team included
the adequacy of heparin anticoagulation reversal, the
urgency to drain the pericardial effusion, and further resus-
citative efforts. Ultimately, the decision was made to con-
tinue observing the patient in the PACU for any further
hemodynamic compromise and to monitor the pericardial
effusion for any further expansion. Subsequently, a formal
TTE in the CCU demonstrated a moderate circumferential
pericardial effusion, a plethoric IVC without respiratory
variation, no right atrial systolic collapse, some right ven-
tricle diastolic compression, and some fibrinous material in
the pericardium (Figure 2). Repeat echocardiograms later in
the day showed a stable effusion without signs of worsening
tamponade physiology. With further resuscitative efforts,
the patient was eventually weaned off of phenylephrine.
Follow-up TTE the next day showed a stable effusion and
the patient was ultimately discharged home.

Figure 2. Formal Transthoracic Echocardiogram

[A] Subcostal 4-Chamber View and [B] Parasternal Short-Axis show the
pericardial effusion outside of both ventricles (demonstrated by the arrows
and circles). [C] Subcostal Long-Axis of the IVC shows a plethoric inferi-
or vena cava dilated to 2.34cm. [D] Apical 4-Chamber shows fibrinous
material in the pericardial space as demonstrated by the circle with the
arrows pointing towards the pericardial effusion wrapping around the LV.
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DISCUSSION

One of the benefits of TAVR over open surgical valve replace-
ment (SAVR) is the relative non-invasive nature of the pro-
cedure. In the past two decades, the typical anesthetic plan
has shifted towards moderate sedation over GA for TAVR
procedures.® There are two major benefits to this technique.
The first is early recognition of neurologic dysfunction if
the patient requires less time to regain consciousness after
moderate sedation as compared to GA. The second is allow-
ing the anesthesia provider to focus more on procedural
causes of hypotension rather than anesthetic causes such as:
valve malposition, paravalvular regurgitation, conduction
abnormalities, coronary hypoperfusion, hypovolemia, and
pericardial effusions.®

POCUS is a bedside tool that can be used to evaluate the
heart and lungs to aid in diagnosis, medical intervention, and
acute procedures.® The cardiac assessment is a particularly
helpful tool in the evaluation of hypotension, specifically
looking at cardiac function, volume status, valvulopathies,
and a pericardial effusion causing tamponade physiology.
Determining the specific cause of the patient’s hypotension
may lead to the correct treatment to fix the underlying prob-
lem. Ultimately, we discovered an effusion best visualized
in the subcostal 4-chamber and parasternal short-axis views
(Figure 1).

Echocardiography is a simple, accurate, and reliable tool
to assess the size, location, and hemodynamic impact of
an effusion.” These qualifications make it very valuable for
diagnosis and classification of pericardial effusions.

CONCLUSION

While the clinical presentation of pericardial effusions may
seem insidious and complex, physicians can make a rapid
and accurate diagnosis of effusion and hemodynamic impact
using a combination of clinical signs and symptoms aug-
mented with the diagnostic advantage of a bedside POCUS
evaluation, leading to the appropriate management of the
patient.
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Postherpetic Neuralgia After Herpes Zoster Ophthalmicus

MARY M. KELLY, MD; SOKUNVICHET LONG, MD; CELINE SAADE, MD; GLENN A. TUNG, MD, FACR

CLINICAL HISTORY

A 77-year-old woman presented to the emergency depart-
ment with severe right eye pain, periorbital swelling and
blurry vision. Five days prior to presentation, she developed
itching around her right eye followed by a vesicular rash on
the right side of her face. She was prescribed antibiotics but
had progressive worsening of her symptoms. The patient
reported a history of chickenpox as a child and shingles
vaccination as an adult.

On presentation she was febrile with physical examina-
tion notable for a vesicular rash with honey-colored crusting
over the right eye, forehead and upper nose. Skin swab from
a lesion on her forehead was positive for varicella zoster
virus (VZV). CT (Fig-
ure 1) and MR imag-
ing of the brain and
orbits revealed dif-
fuse right periorbital
and facial soft tissue
edema with a perior-
bital rim-enhancing
fluid collection.

Figure 1. Herpes
Ophthalmicus. Axial
contrast-enhanced CT
demonstrates right
periorbital and lateral
facial soft tissue edema.

Figure 3. Post-herpetic
neuralgia manifesting as
hyperintense signal on
coronal T2-weighted MRI
in the right trigeminal
spinal nucleus. Coronal
T2-weighted MR mag-
nified inset shows linear
hyperintense signal cor-
responding to trigeminal
spinal nucleus (red arrow)
from pons to upper
cervical cord.

The patient was admitted and initially treated with intra-
venous acyclovir as well as ampicillin/sulbactam, vanco-
mycin, and linezolid. On the day of discharge, repeat MRI
demonstrated linear T2-hyperintense signal within the right
dorsolateral medulla extending into the cervical spinal cord
(Figures 2,3). The following week she was seen in clinic,
where she reported intermittent pain around her eye. Resid-
ual crusting was observed around her eye on physical exam-
ination. She completed her final course of antibiotics two
weeks after discharge with a plan for continued follow-up
with ophthalmology.

Figure 2. Post-herpetic neuralgia manifesting as hyperintense signal on serial transverse axial T2-weighted MR images in the right trigeminal spinal

nucleus. [A] Transverse axial MR imaging from mid-pons, [B] through medulla, and [C] upper cervical cord show focal hyperintense signal along course
of right trigeminal spinal nucleus (red arrow).
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DISCUSSION

Herpes zoster is a viral infection caused by reactivation of
the varicella-zoster virus (VZV). The virus remains latent
in the dorsal root ganglion after primary varicella infection
until reactivation later in life. Herpes zoster can damage
peripheral nerves and result in a neuropathic pain condition
called postherpetic neuralgia (PHN). Wilcox et al studied
the association of chronic neuropathic pain with anatomic
changes. Compared with pain-free controls, patients with
chronic trigeminal neuropathy had decreased volume of the
spinal trigeminal nucleus as well as decreased mean diffu-
sivity and increased fractional anisotropy on diffusion tensor
imaging.! Haanpaa et al found an association between MRI
abnormalities and the subsequent development of PHN:
56% of patients who had positive MRI findings of herpes
zoster reported pain three months after infection, whereas
all patients who had a normal initial MRI were pain-free.”
MRI may therefore be a useful predictor of which patients
will suffer long-term pain.

Herpes zoster ophthalmicus specifically refers to infection
in the distribution of the ophthalmic branch of the trigem-
inal nerve (V,), which provides sensory information from
the upper face and scalp including the eye. Patients have

Figure 4. Spinal Nucleus of the Trigeminal Nerve. The trigeminal nuclei
are depicted on this parasagittal figure of the brainstem: mesencephalic
(m), main (M) and spinal. Spinal trigeminal nucleus (red arrow) receives
information about deep and crude touch, pain and temperature from the
ipsilateral face and extends from pons through the medulla and to level
of upper cervical cord, approximately C2 to C3, where it becomes con-
tinuous with dorsal horn of cervical cord. V, trigeminal cranial nerve; V1,
ophthalmic nerve; V2, maxillary nerve; V3, mandibular nerve.
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involvement of the spinal nucleus of the trigeminal nerve,
which receives sensory information from the ipsilateral face
with input from the trigeminal, facial, glossopharyngeal and
vagus nerves. The trigeminal nucleus extends from the dor-
solateral pons and medulla to the level of the C3 vertebral
body (Figure 4). This corresponds to the site of abnormal
signal intensity that we report in this patient. Case reports
have suggested the possibility of trans-axonal migration of
VZV, including spread of the virus to the spinal trigeminal
nucleus from the trigeminal ganglion in Meckel’s cave,’
geniculate ganglion,* and glossopharyngeal ganglion.’

While there have been case reports of patients with her-
pes zoster ophthalmicus with abnormalities of the spinal
trigeminal nucleus and tract on MRI,%® these findings are
thought to be rare. Our case of postherpetic neuralgia after
herpes zoster ophthalmicus with corresponding increased
T2/FLAIR signal intensity in the ipsilateral trigeminal spi-
nal nucleus is consistent with trans-axonal migration of
VZV from the ophthalmic nerve (V) to the spinal nucleus of
the trigeminal nerve.
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Internal Versus External Intrapartum Monitoring and Birthing Persons
Perception of Control During Childbirth

BROCK E. POLNASZEK, MD; ANNA R. WHELAN, MD; OLIVIA RECABO, MD; JULIA ROSSEN, BA;

ADAM K. LEWKOWITZ, MD, MPHS; NINA K. AYALA, MD

KEYWORDS: Labour agentry scale, internal monitors,
amnioinfusion

INTRODUCTION

Perception of control over labor and birth has been demon-
strated to significantly affect a birthing person’s experience
and potentially impact postpartum wellbeing.!* Internal
monitors (i.e., fetal scalp electrode (FSE) and intrauterine
pressure catheter (IUPC) with/without amnioinfusion (AI))
are invasive monitors used for management of labor com-
plications including non-reassuring fetal status.’ There has
been no published research which explores how the presence
or absence of internal monitors affects birthing persons’ per-
ception of control during childbirth. In this study, we inves-
tigated the association of internal compared to external
intrapartum monitors with birthing person’s perception of
control during childbirth.

METHODS

We performed a secondary analysis of a cross-sectional sur-
vey of 149 nulliparous birthing persons who were pregnant
at > 37 weeks with singleton gestations and admitted to a
large academic medical center in July-August 2021.! Birth-
ing persons were ineligible in the primary study if scheduled
for cesarean birth, had a contraindication to trial of labor, or
were non-English speaking.! Birthing persons were identi-
fied for inclusion via chart review and all were approached
during their postpartum hospital stay during the study
period. Following delivery, birthing persons completed the
LAS, a validated tool to assess perceived control over child-
birth in which lower scores represent lower perceived con-
trol or agentry.'® A post-hoc sample size calculation based
on median LAS score from prior literature determined that
120 patients would provide 80% power (with two sided type
I error of 5%) to detect a difference of 16 points on LAS.
Demographics, perinatal outcomes, and LAS scores were
compared between birthing persons with internal (i.e. FSE,
IUPC, AI) and external monitors intrapartum. LAS scores
were stratified by specific internal monitor utilized and
compared to only external monitoring. Multivariable linear
regression for LAS scores by internal versus external monitors
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were calculated, controlling for mode of delivery, length of
labor, and medical comorbidities based on bivariate analysis.
The study was approved by the Institutional Review Board
(IRB) before study enrollment #1691795, March 30, 2021.

RESULTS

Of the 160 participants from the primary study, 49 (30.6%)
had internal monitors during their labor course. There were
no differences in maternal age, race, gestational age at deliv-
ery, or select perinatal outcomes between those who had
internal versus external monitors. Birthing persons who
had internal monitors were more likely to have a medical
comorbidity (44.9% vs 25.7 %, p-value 0.02) and to deliver by
cesarean section (57.1% vs 16.8%, p-value <0.001) compared
to those with external monitors. Bivariate analysis of LAS
scores revealed lower scores among those requiring internal
monitors compared to external monitors (median [inter-
quartile range/IQR] 146 [135-162] versus (162 [145-181]),
p-value <0.001) Table 1. However, after controlling for mode
of delivery, length of labor, and medical comorbidities, no
significant difference in LAS scores were identified between
those monitored internally versus externally (165 versus
162, p-value 0.42).

When analyzed by specific internal monitor, birth-
ing persons who required IUPC had lower LAS scores (n=
47; 145 [132-158]) while FSE (n=18; 155 [144-177]) and AI
(n=14; 152 [141-166]) demonstrated no differences in LAS
scores compared to birthing persons with external monitors
respectively.

DISCUSSION

Among birthing persons who required the use of internal
monitors (e.g. FSE, IUPC with or without AI), lower per-
ceived control over labor was associated with labor ending
in cesarean delivery, not the presence of internal monitors
alone. Despite no difference in perceived control of child-
birth overall, there were differences in birthing persons per-
ceived control over labor by specific monitor (i.e. n=47 TUPC
146 [132-158] and n= 18 FSE 155 [144-177) but not with
amnioinfusion alone (i.e. n=14 AI 152 [141-166]). These data
add new understanding to the perceptions that birthing peo-
ple experience during labor and childbirth communications
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Table 1. Perinatal outcomes by intrapartum monitoring method and patients’ perception of control

External monitors | Internal monitors™ | p-value
N=111 N=49

Labour Agentry Scale score, median (IQR) 162 (145-181) 146 (135-162) <0.001

Maternal age, median (IQR) 29 (25-32) 28 (24-32) 0.44

Gestational age, median (IQR) 39.7 (38.9-40.6) 39.7 (38.7-41) 0.39

Self-reported race/ethnicity
White 82 (72.6) 30 (61.2) 0.20
Black 7 (6.2) 2(4.1) 0.72
Latina 20 (17.7) 14 (28.6) 0.14
Indigenous 3(.7) 2(4.1) 0.64
Asian/Pacific Islander 1(0.9) 1(2.0) 0.52

Primary insurance 0.89
Public 31 (29.5) 14 (32.6)

Private 73 (69.5) 29 (67.4)
Self-pay 1(1.0) 0

Highest level of education 0.06
High School/GED or less 29 (27.5) 19 (44.2)

Above High School 75 (72.4) 24 (55.8)

Maternal comorbidities® 29 (25.7) 22 (44.9) 0.02
Chronic hypertension 6 (5.7) 11 (25.6) 0.001
Hypertensive disorders of pregnancy 7(6.7) 15 (34.9) <0.001
Pregestational diabetes 1(1.0) 1(2.3) 0.50
Gestational diabetes 6(5.7) 4(9.3) 0.48
Thyroid disease 6 (5.7) 3(7.0) 0.72
SARS-CoV-2 infection 2(1.9) 4(9.3) 0.05

Mode of delivery <0.001
Spontaneous vaginal delivery 87 (77.0) 19 (38.8)

Operative vaginal delivery 7 (6.2) 2(4.1)
Cesarean delivery 19 (16.8) 28 (57.1)

Method of anesthesia
Neuraxial 95 (90.5) 42 (97.7) 0.18
Nitrous oxide 3(2.9) 2(4.7) 0.63
Intravenous 5(4.8) 0 0.32
Local 7 (6.7) 1(2.3) 0.44

Birthweight grams, median [interquartile] | 3360 [3028-3695] | 3415 [3010-3679] | 0.75

NICU Admission 8(7.2) 7 (14.3) 0.24

Neonatal therapy* 16 (14.2) 8 (16.3) 0.81

Data are N(%) unless otherwise stated. Significance at p<0.05.

Fisher's exact and Wilcoxon Ranksum tests used for analysis.

IQR = interquartile range, NICU = NICU

TFetal scalp electrode, intrauterine pressure catheter, and/or amnioinfusion
FAdjusted for maternal comorbidities, length of labor, and cesarean delivery
§Maternal medical comorbidities include: chronic hypertension, hypertensive disorders of pregnancy, pregesta-

tional diabetes and gestational diabetes, thyroid disease and SARS-CoV-2 infection.

*Neonatal therapy = need for supplemental oxygen, phototherapy for jaundice, neonatal antibiotics
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with their obstetric providers."*!" Pro-
vider concerns for labor ending in cesar-
ean delivery should be communicated
as early as possible during intrapartum
care to improve patients’ perception
of control.

The association between a birthing
persons experience in childbirth and
their perinatal mental health is partic-
ularly relevant as the American Col-
lege of Obstetricians and Gynecologist
report that perinatal mental health
conditions affect more than one in five
birthing people and are among the most
common complications during the first
year after childbirth.®'> Future studies
should examine if perinatal interven-
tions designed to improve LAS will
reduced traumatic childbirth and po-
tentially subsequent perinatal mental
health disorders.

LIMITATIONS

These results must be interpreted
within the limitations of our second-
ary analysis as it is a single institution,
observational data, and predominantly
white birthing people. These data do
not represent a comprehensive and
diverse patient population which is
important from a health equity and
for provider-birthing person commu-
nication. Additionally, there were only
1/3 of the primary study cohort who
required internal monitors which lim-
its the interpretation of LAS scores by
specific internal monitoring.

CONCLUSION

Among birthing persons who required
the use of internal monitors, lower per-
ceived control over labor was driven
predominantly by cesarean delivery,
not the presence of internal monitors.
Future studies should focus on how to
improve a birthing person’s perception
of control during childbirth when labor
may result in cesarean delivery.

JANUARY 2024 RHODE ISLAND MEDICAL JOURNAL 35


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2024-01.asp
https://www.rimedicalsociety.org

References

1.

10.

11.

12.

RIMJ ARCHIVES | JANUARY ISSUE WEBPAGE | RIMS

Whelan AR, Recabo O, Ayala NK, Clark MA, Lewkowitz AK.
The Association of Perceived Labor Agentry and Depression
and/or Anxiety. Am | Perinatol. 2023 Apr 10. doi: 10.1055/a-
2051-2433. Epub ahead of print. PMID: 36894161.

Nilsson C, Lundgren I, Karlstrom A, Hildingsson 1. Self report-
ed fear of childbirth and its association with women’s birth ex-
perience and mode of delivery: a longitudinal population-based
study. Women Birth. Sep 2012;25(3):114-21. doi:10.1016/j.wom-
bi.2011.06.001

Pang MW, Leung TN, Lau TK, Hang Chung TK. Impact of first
childbirth on changes in women’s preference for mode of deliv-
ery: follow-up of a longitudinal observational study. Birth. Jun
2008;35(2):121-8. doi:10.1111/§.1523-536X.2008.00225.x

Hodnett ED, Simmons-Tropea DA. The labour agentry
scale: Psychometric properties of an instrument measur-
ing control during childbirth. Research in Nursing; Health.
1987;10(5):301-310. https://doi.org/10.1002/nur.4770100503

ACOG Practice Bulletin No. 106: Intrapartum fetal heart rate
monitoring: nomenclature, interpretation, and general man-
agement principles. Obstet Gynecol. Jul 2009;114(1):192-202..
d0i:10.1097/A0G.0b013e3181aef106

Floris L, Irion O, Courvoisier D. Influence of obstetrical events
on satisfaction and anxiety during childbirth: a prospective lon-
gitudinal study. Psychol Health Med. Sep 2017;22(8):969-977. do
1:10.1080/13548506.2016.1258480

Molgora S, Saita E, Barbieri Carones M, Ferrazzi E, Facchin F.
Predictors of Postpartum Depression among Italian Women:
A Longitudinal Study. Int ] Environ Res Public Health. Jan 29
2022;19(3)d0i:10.3390/ijerph19031553

Garthus-Niegel S, von Soest T, Vollrath ME, Eberhard-Gran M.
The impact of subjective birth experiences on post-traumat-
ic stress symptoms: a longitudinal study. Arch Women Ment
Health. 2013;16(01):1-10

Allen S. A qualitative analysis of the process, mediating vari-
ables and impact of traumatic childbirth. ] Reprod Infant Psy-
chol. 1998;16(2-3):107-131

Czarnocka J, Slade P. Prevalence and predictors of post-trau-
matic stress symptoms following childbirth. Br J Clin Psychol.
2000;39(01):35-51

Soet JE, Brack GA, Dilorio C. Prevalence and predictors of wom-
en’s experience of psychological trauma during childbirth. Birth.
2003;30(01):36-46

Screening and diagnosis of mental health conditions during
pregnancy and postpartum. Clinical Practice Guideline No. 4.
American College of Obstetricians and Gynecologists. Obstet
Gynecol. 2023;141:1232-61

0977 | 207

CONTRIBUTION

Authors

Brock E. Polnaszek, MD, Warren Alpert Medical School of Brown
University, Department of Obstetrics and Gynecology,
Division of Maternal Fetal Medicine, Women & Infants
Hospital, Providence, Rhode Island.

Anna R. Whelan, MD, Warren Alpert Medical School of Brown
University, Department of Obstetrics and Gynecology,
Division of Maternal Fetal Medicine, Women & Infants
Hospital, Providence, Rhode Island.

Olivia Recabo, MD, New York Medical College, Valhalla,

New York.

Julia Rossen, BA, Warren Alpert Medical School of Brown
University, Providence, Rhode Island.

Adam K. Lewkowitz, MD, MPHS, Warren Alpert Medical School of
Brown University, Department of Obstetrics and Gynecology,
Division of Maternal Fetal Medicine, Women & Infants
Hospital, Providence, Rhode Island.

Nina K. Ayala, MD, Warren Alpert Medical School of Brown
University, Department of Obstetrics and Gynecology,
Division of Maternal Fetal Medicine, Women & Infants
Hospital, Providence, Rhode Island.

Acknowledgment

Poster presentation February 9th 2023, Society of Maternal Fetal
Medicine Annual Research Meeting #138 Patient’s perception of
control: Does the presence of internal or external fetal monitoring
matter intrapartum?

Conflict of Interest
The authors report no conflict of interest.

Financial Disclosures

BEP receives funding from the Foundation for Society of Maternal
Fetal Medicine Danielle Peress MD Memorial Fund and Gerber
Foundation. AKL is supported by the NICHD (K23 HD103961)
and has served on a medical advisory board for Pharmacosmos
Therapeutics, Incorporated within the last year and on a medical
advisory board for Shields Pharmaceuticals within the last three
years. NKA is a recipient of the Robert A. Winn Diversity in Clini-
cal Trials Career Development Award, funded by Gilead Sciences.

Correspondence

Brock Polnaszek, MD

Division of Maternal Fetal Medicine
Women & Infants Hospital
Providence, Rhode Island 02885
bpolnaszek@wihri.org

JANUARY 2024 RHODE ISLAND MEDICAL JOURNAL 36


mailto:bpolnaszek@wihri.org
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2024-01.asp
https://www.rimedicalsociety.org

CONTRIBUTION

Psyche: The 5th ‘P’ and its Associated Impact on the Second Stage of Labor

ALEXIS C. GIMOVSKY, MD; STEPHEN S. RASIAH, MD; CHRYSTAL VERGARA-LOPEZ, PhD; PHINNARA HAS, MS;

NINA K. AYALA, MD; LAURA R. STROUD, PhD

ABSTRACT

OBJECTIVE: Patients with depression during labor dis-
play dysregulated patterns of oxytocin release and this
may impact second stage of labor. The objective of this
study was to evaluate the association between maternal
preconception and antenatal depressive disorders on the
duration of second stage of labor and perinatal outcomes.

STUDY DESIGN: Secondary analysis of patients enrolled
in the Behavioral and Mood in Mothers, Behavior in In-
fants study who reached the second stage of labor. Par-
ticipants were assigned to: pre-conception only major
depressive disorder (MDD), prenatal major depressive
disorder, and non-depressed controls. Primary outcome
was prolonged second stage of labor. Secondary outcomes
included perinatal morbidities.

RESULTS: 172 patients were included. 24.4% (42/172)
participants had preconception-only MDD, 42.4%
(73/172) patients had prenatal MDD, and 33.1% (57/172)
patients had as non-depressed controls. The adjusted
pair-wise analysis between groups showed no significant
difference in the duration of second stage. No statistical-
ly significant differences were noted between groups for
adverse neonatal outcomes.

CONCLUSION: Maternal depressive disorders did not
impact length of second stage of labor or immediate peri-
natal outcomes.

KEYWORDS: depression; anxiety; labor; psyche

INTRODUCTION

The adage of the “Four P’s” of labor has been described for
decades. The “P’s” are defined as power (strength of contrac-
tions/pushing), passage (shape of maternal pelvis), passenger
(size of fetus) and position (of the fetus with respect to the
pelvis).! Although there are many other factors that con-
tribute to the outcome of the second stage of labor, such as
maternal height, age, parity, presence of diabetes, epidural
anesthesia, and fetal position, the four “P’s” remain clini-
cally important and relevant to the success and/or length of
the second stage of labor.>?

There has been consideration of a “5th P,” defined as “psy-
che,” which reflects the psychologic state of the parturient.!
Maternal psychiatric disorders are commonly encountered
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during pregnancy, with an incidence of depression in approx-
imately 12% of pregnancies.* Depression in pregnancy is
associated with poor perinatal outcomes including preterm
birth, fetal growth restriction (FGR), and low birth weight.>*
In addition, maternal depression frequently co-occurs with
other factors that are linked to adverse pregnancy out-
comes, such as smoking, substance abuse, hypertension,
and diabetes.”

Previous studies have shown an association between
maternal anxiety and catecholamine levels which result in
a longer duration of labor.”!° Interestingly, maternal anxi-
ety has been proposed to have developed as an evolutionary
advantage to early humans, who had to evade predators in
order to survive.!! Anxiety could have represented a response
that prioritized survival. Additionally, there is some evi-
dence that patients with depression during labor display dys-
regulated patterns of oxytocin release, which suggests that
maternal “psyche” may have a biologically plausible impact
on dysfunctional labor.

Maternal depression has the potential to play a role in
second stage of labor duration and could influence maternal
pushing ability. Prior studies of the second stage of labor,
have yielded inconsistent data regarding the optimal time to
intervene by operative vaginal birth or cesarean birth during
prolonged second stage labor.'>'* Prolonged second stage of
labor has been associated with maternal complications such
as chorioamnionitis and obstetric anal sphincter injury, and
neonatal outcomes are mixed after a prolonged second stage
of labor.’>'” There is limited evidence investigating links
between maternal depressive disorders and the duration of
the 2nd stage of labor despite known complications related
to a prolonged 2nd stage of labor. It is important to under-
stand the relationship between depression and the duration
of the second stage as depression could potentially contribute
to increased maternal and neonatal morbidity during labor.

Thus, we wanted to examine a potential association
between patients with preconception only or pregnancy
associated major depressive disorder (MDD) on the out-
comes of the second stage of labor. We hypothesized that
maternal depression would influence maternal pushing abil-
ity and therefore increase the length of the second stage of
labor. The objective of this study was to evaluate the effect
of preconception and prenatal MDD on the duration of the
second stage of labor. Secondary outcomes regarding mater-
nal and neonatal outcomes related to the second stage of
labor were also evaluated.
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MATERIALS AND METHODS

This is a secondary analysis of women enrolled in the Behav-
ioral and Mood in Mothers, Behavior in Infants (BAMBI)
study, which was performed between March 2008 and Jan-
uary 2013 in Rhode Island. The BAMBI study was a pro-
spective study over-sampled for women with prenatal and
preconception MDD examining several behavioral and bio-
chemical outcomes in pregnant women and their infants.'®
For this analysis, we included patients with non-anomalous,
singleton gestations in cephalic presentation who reached
the second stage of labor.

Patients were assigned to one of three groups: preconcep-
tion-only MDD, prenatal MDD, and non-depressed control.
The preconception MDD group included women with a
history of one or more lifetime major or minor depressive
episodes before the current pregnancy and conception win-
dow. The prenatal MDD group included women who met
criteria for major or minor depressive episode at any time
during the current pregnancy or within three months of con-
ception. Patients in the prenatal MDD group included those
with and without episodes of lifetime preconception MDD.
Control patients were free of lifetime and current mood
disorder diagnoses.

Participants completed up to three interviews between
18 and 39 weeks of pregnancy, and immediately post-birth
interview on postpartum day one or two, and an interview
at one month postpartum. Evaluation for prenatal MDD
included the 3" trimester and immediate postpartum period
during the birthing hospitalization. At the first interview,
patients completed the mood, anxiety and psychotic screen
modules of the Structured Clinical Interview for Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition,
Text Revision (DSM-IV-TR) Axis I Disorders-Research Ver-
sion, Non-patient Edition.!” Major depressive episodes were
based on DSM-IV criteria; minor depressive episodes were
based on DSM-IV appendix B criteria. Patients reported on
lifetime and current mood disorders during the first inter-
view. At each subsequent interview, the Structured Clinical
Interview for DSM-IV current mood disorders module was
administered to assess for major/minor depressive episodes
since the prior assessment.

Patients also completed the Inventory of Depressive Symp-
tomatology-Self-Rated (IDS-SR) at each prenatal interview,
which included four-point Likert ratings of 21 depressive
symptoms over the previous week.? This study converted
IDS scores into Quick Inventory of Depression Sympto-
mology (QIDS) scores to quantify the level of depression,
since the QIDS scores incorporate the specific areas (mood,
interest/pleasure in activities, weight/appetite, sleep, psy-
chomotor agitation/retardation, fatigue, self-criticism, con-
centration, thoughts of death/suicide) used to categorize
depressive disorders in the DSM-IV.”” QIDS was designed
to measure overall severity of the MDD by assessing each
of the nine symptom domains that define the syndrome.
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The IDS assesses the same nine domains and other com-
monly associated symptoms (e.g., anxiety, irritability). The
total QIDS scoring system ranges from 0 to 27 to quantify
the degree of depression; a score of less than 5 indicates
no depression, 6 to 10 signifies mild depression, 11 to 15
is moderate depression, 16 to 20 is consistent with severe
depression, and a score greater than 20 is concerning for very
severe depression.

In addition, Hamilton Anxiety Rating Scale (HAM-A) total
scores were utilized to quantify the level of anxiety in study
patients.?! This scale uses 14 items that are scaled from 0 to
4 to quantify the level of anxiety; a score less than 17 is char-
acterized as mild anxiety, 18 to 24 is mild/moderate anxiety,
and a score greater than 24 represents severe anxiety.

The primary outcome was prolonged second stage of labor.
The American College of Obstetricians and Gynecologists
(ACOG) define a prolonged second stage of labor as greater
than 2 hours in multiparous patients (3 hours with epidural
anesthesia) and 3 hours in primiparous patients (4 hours with
epidural anesthesia).?> The definition used for prolonged sec-
ond stage of labor in this study was greater than three hours,
given that the patients included in the study were a combi-
nation of nulliparas and multiparas, with mixed usage of epi-
dural anesthesia and because the BAMBI data was collected
prior to 2014 and before new guidelines were implemented.

Maternal secondary outcomes included mode of birth,
presence of shoulder dystocia, indication for cesarean birth
(CB) (if applicable), duration of second stage of labor, rup-
ture of membrane (ROM) type, i.e., spontaneous or artifi-
cial, and social services utilization. In addition, QIDS and
HAM-A scores from maternal interviews were examined in
the prenatal MDD group to evaluate if timing of diagnosis of
prenatal MDD during pregnancy was associated with a pro-
longed second stage of labor. Neonatal outcomes included
birthweight, growth percentile, small for gestational age cat-
egorization, presence of meconium during birth, jaundice,
special care admission, and neonatal intensive care unit
(NICU) admission.

Univariate assessments of all variables were examined.
Bivariable comparisons between the preconception MDD
and prenatal MDD were performed using Wilcoxon rank-
sum for continuous variables. The Kruskal-Wallis test was
used for comparisons between the three groups. Categorical
variables were compared using Fisher’s exact test. Simple
and multivariable linear regression models were used to
examine the association between depression study groups
and duration of 2" stage. Duration of the second stage of
labor was log-transformed in order to approximate normal
distribution. Statistical analysis was performed using Stata/
SE 15.1 (College Station, TX).

The institutional review board at Women and Infants Hos-
pital considered this study exempt since this was a second-
ary analysis using de-identified data set.
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RESULTS

A total of 172 patients were included
for analysis. 42 patients were charac-
terized as having preconception only
MDD (42/172, 24.4%), 73 patients
were categorized as having prenatal
MDD, (73/172,42.4%) and 57 patients
33.1% (57/172, 33.1%) patients were
classified as the control group. The
demographic data of included patients
were significantly different for mater-
nal age, parity, race, insurance type
(Table 1). The preconception only
MDD group included 57.1% (25/41)
nulliparas and 80.5% (33/41) utilized
epidural anesthesia. The prenatal
MDD group included 47.9% (34/69)
nulliparas and 76.8% (53/69) utilized
epidural anesthesia. Lastly, the con-
trol group included 70.2% (40/55)
nulliparas and 81.8% (45/55) utilized
epidural anesthesia.

The second stage of labor was pro-
longed in 13.8% (4/29) of the precon-
ception MDD group, in 8.3% (4/48) of
the prenatal MDD group, and 10.0%
(4/40) of the control group (p = 0.69).
The average duration of the second
stage of labor was 64.0, 56.6, and 81.7
minutes for the preconception MDD,
prenatal MDD, and control groups,
respectively (p = 0.08). Maternal out-
comes are seen in Table 2. 75.6%
(31/41) of patients delivered vaginally
in the preconception MDD group,
85.9% (61/71) delivered vaginally in
the prenatal MDD group, and 81.8%
(45/55) delivered vaginally in the con-
trol group (p =0.38). There was a statis-
tically significant difference between
the groups with regards to number of
CB’s due to arrest of descent. Of the
patients that delivered via CB in the
second stage of labor, arrest of descent
was the indication for 10% of the pre-
conception MDD group (1/10), 60%
of the prenatal MDD group (6/10),
and 70% of the control group (7/10)
(p = 0.02). In addition, there was a
statistically significant difference in
the utility of hospital social services,
which was more common in the pre-
natal MDD group at 68.6% (n=70)
in comparison to the preconception
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Preconception | Prenatal major | Control p-value
only major depression (n=57)
depression disorder
disorder (n=42) (n=73)
Maternal age, Mean (SD) 28.0 (4.9) 25.4 (5.4) 25.8 (5.7) 0.02¢
Gestational age at birth, Mean (SD) 39.8 (1.0) 39.7 (1.0) 39.9 (0.96) | 0.64%
Pre-pregnancy BMI (kg/m2) 26.9 (7.1) 26.3 (7.5) 23.9 (3.8) 0.112
Mean (SD)
Parity, Median (Min-Max) 0 (0-4) 1 (0-6) 0 (0-5) 0.032
Race

Al/AN 1(2.4) 0(—) 1(1.8) 0.02°

Asian 2 (4.8) 2(2.8) 4 (7.0)

NH/PI 0(=) 1(1.4) 0(=)

Black 2 (4.8) 15 (20.8) 10 (17.5)

White 30 (71.4) 26 (36.1) 28 (49.1)

Multiracial 3(7.1) 9 (12.5) 4 (7.0)

Unknown 4 (9.5) 19 (26.4) 10 (17.5)

Ethnicity

Hispanic/Latino 8 (19.1) 27 (38.0) 14 (24.6) 0.332

Portuguese 1(2.4) 2(2.8) 3(5.3)

Cape Verdean 1(2.4) 4 (5.6) 1(1.8)

Not Hispanic/Latino 30 (71.4) 33 (46.5) 32 (56.1)

Other 2 (4.8) 4 (5.6) 5 (8.8)

Unknown 0(—) 1(1.4) 2 (3.5)

Insurance type

Public 16 (40.0) 52 (77.6) 29 (52.7) | <0.0012

Private 24 (60.0) 14 (20.9) 25 (45.5)

Both public and private 0(—-) 1(1.5) 1(1.8)
3rd Trimester Depression Symptoms®

Mean (SD) 4.4 (3.3) 7.2 (4.3) 2.9 (2.5) <0.01

Median (Min-Max) 4 (0-12) 7 (0-19) 3(0-9)

IQR (Q1-Q3) (2-6) (4-10) (0-4)
3rd Trimester Anxiety Symptomsf

Mean (SD) 8.1 (6.3) 10.1 (4.9) 4.8 (3.5) <0.012

Median (Min-Max) 7 (0-28) 10 (0-23) 4 (0-15)

IQR (Q1-Q3) (4-12) (7-13) (2-7)
Antidepressant use 12.4) 7 (9.6) 1(1.8) 0.13b
Epidural 33 (80.5) 53 (76.8) 45 (81.8) 0.81°
Induction 12 (29.3) 20 (28.6) 21(38.2) 0.51°
Oxytocin 25 (59.5) 34 (46.6) 35 (61.4) 0.19°

Categorical data are N(%)
2 Kruskal-Wallis
b Fisher's exact test

¢ Depression at delivery QIDS score immediately post partum
4 Anxiety symptoms at delivery- HAM-A score

¢ 3rd Trimester Depression- QIDS score 3rd trimester

3rd Trimester Anxiety- HAM-A score 3rd trimester

Note: The total QIDS scoring system ranges from O to 27 to quantify the degree of depression; a score of less
than 5 indicates no depression, 6 to 10 signifies mild depression, 11 to 15 is moderate depression, 16 to 20 is
consistent with severe depression, and a score greater than 20 is concerning for very severe depression. In addi-
tion, Hamilton Anxiety Rating Scale (HAM-A) total scores were utilized to quantify the level of anxiety in study
patients.?® This scale uses 14 items that are scaled from 0 to 4 to quantify the level of anxiety; a score less than
17 is characterized as mild anxiety, 18 to 24 is mild/moderate anxiety, and a score greater than 24 represents

severe anxiety

Total n for each variable range from 69-73 for prenatal depression, 38-42 for preconception depression and

55-57 for control.

Abbreviations: SD- standard deviation, Min- minimum, Max- maximum, IQR- interquartile range, BMI- body
mass index, AI/AN- American Indian / Alaska Native, NH/PI- Native Hawaiian / Pacific Islander
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Table 2. Maternal Outcomes by Classification of Maternal Depression
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Preconception only major depression Prenatal major depression disorder Control p-value
disorder (n=42) (n=73) (n=57)
Prolonged 2nd stage (>3hrs) 4 (13.8) 4 (8.3) 4 (10.0) 0.69a
Spontaneous vaginal birth 31 (75.6) 61 (85.9) 45 (81.8) 0.38a
Cesarean birth 10 (24.4) 10 (14.1) 10 (18.2) 0.38a
Forceps assisted 0(—) 2(3.4) 0(—) 0.50a
Vacuum assisted 0(—) 5(8.5) 2 (4.4) 0.28a
Shoulder dystocia 1@3.2) 2 (3.4) 0(—) 0.46a
Indication for CB
Elective 0(—) 2 (20.0) 1(10.0) 0.75a
Nonreassuring fetal status 6 (60.0) 6 (60.0) 6 (60.0) 1.00a
Arrest of descent 1 (10.0) 6 (60.0) 7 (70.0) 0.02a
Total time of 2nd stage (minutes)
Mean (SD) 64.0 (87.0) 56.6 (71.9) 81.7 (86.7) 0.08a
Median (Min-Max) 23.0 (7.0-349.9) 23.0 (2.0-330.0) 49.0 (9.0-397.0)
Rupture of membranes type
Spontaneous 13 (32.5) 28 (40.6) 24 (43.6) 0.93a
Assisted 20 (50.0) 30 (43.5) 25 (45.5)
Unknown 6 (15.0) 9 (13.0) 5(9.1)
C-section 1(2.5) 2.9 1(1.8)
Hospital social services 15 (36.6) 48 (68.6) 17 (30.9) <0.001a
Categorical data are N(%)
aFisher's exact test
Total n for each variable ranges from 10-73 for prenatal depression, 10-42 for preconception depression and 10-57 for control.
Abbreviations: CB-Cesarean birth, SD-standard deviation, Min-minimum, Max-maximum
Table 3. Crude and Adjusted Linear Regression Models for Duration of Second Stage of Labor"
Depression study group B coefficient (95% Cl) p-value Adjusted B (95% CI)2 p-value
Control Referent Referent Referent Referent
Preconception only major depression disorder -0.45 (-0.99, 0.08) 0.09 -0.44 (-0.98, 0.11) 0.11
Prenatal major depression disorder 0.53 (-1.01, -0.06) 0.03 -0.26 (-0.75, 0.22) 0.28

"Duration of 2nd stage log-transformed to approximate normal distribution
2 Adjusted for age, race, gravidity, parity and insurance type

MDD (36.6% (15/41)) and control groups (30.9% (17/55))
(p < 0.001).

Pair-wise analysis between groups (preconception-only
MDD versus control, prenatal MDD versus control and pre-
conception-only MDD versus prenatal MDD) showed no sig-
nificant difference in the duration of the second stage of labor
between any of the groups after adjustment for confounders.

When linear regression was utilized to compare the three
groups to the log-transformed duration of the second stage of
labor, the preconception-only MDD group was noted to have
a shorter duration of the second stage of labor compared to
the control group; however, after adjusting for confounders,
no statistically significant difference was noted (Table 3).

When we evaluated the data to determine if timing of
depression or anxiety (3rd trimester versus during the deliv-
ery hospitalization) impacted the length of second stage,
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there was no difference in length of second stage of labor
(Table 5).

Neonatal outcomes are shown in Table 4. No statistically
significant differences were noted between the groups. The
mean birth weight was 3458 grams in the preconception
MDD group, 3356 grams in the prenatal MDD group, and
3420 grams in the control group (p = 0.47). NICU admission
4.9% (2/41) in the preconception MDD group, was 2.9%
(2/70) in the prenatal MDD group, and 12.7% (7/55) in the
control group, (p = 0.09).

The QIDS and HAM-A scores did not differ in women
with MDD between the third trimester and postpartum
period for women with prolonged second stage of labor or
normal second stage of labor. The QIDS and HAM-A scores
were similar for women with MDD regardless of length of
the second stage of labor (Table 5).
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Table 4. Neonatal Outcomes by Classification of Maternal Depression

Preconception only major depression Prenatal major depression disorder Control p-value
disorder (n=42) (n=73) (n=57)

Birthweight (grams) Mean (SD) 3458 (415) 3356 (463) 3420 (409) 0.472
Growth percentile Mean (SD) 49 (25.9) 44.1 (27.1) 45.8 (24.3) 0.62°
SGA (<10%) 1(2.5) 1(1.6) 2 (3.6) 0.15°
Oxygen 5(12.2) 7 (10.1) 8(14.6) 0.76°
Intubation 2 (4.9) 3(4.4) 2(3.6) 1.00°
Delee suction 6 (14.6) 6 (8.7) 3 (5.5) 0.31°
Chest physiotherapy 1(2.4) 1(1.5) 1(1.8) 1.00°
Meconium during birth 6 (14.6) 19 (27.5) 13 (23.6) 0.29°
Special care admission 1(2.4) 1(1.4) 1(1.8) 1.00°
NICU admission 2(4.9) 2(2.9) 7(12.7) 0.09°
NICU length of stay (hours) (n=2) (n=2) (n=7) 0.132
Mean (SD) 85.3 (117.0) 19.0 (24.0) 108.7 (66.0)

Jaundice 35 (85.4) 55 (79.7) 46 (83.6) 0.76°

Categorical data are N (%)

2 Kruskal-Wallis

b Fisher's exact test

Total n for each variable were 55 for prenatal depression, 69-70 for preconception depression and 40-41 for control unless otherwise noted.

Abbreviations: SD-standard deviation, Min-minimum, Max-maximum, IQR-interquartile range, SGA-small for gestational age, NICU-Neonatal intensive care unit

Table 5. Prolonged Second Stage of Labor based on Timing of Maternal Depression during Pregnancy

No prolonged 2nd stage (n=107) Prolonged 2nd stage (n=13) p-value®
Depression at delivery®
Mean (SD) 4.6 (3.5) 3.9(2.8) 0.75
Median (Min-Max) 4 (0-14) 4 (0-8)
IQR (Q1-Q3) (2-6) (1-6)
Anxiety symptoms at delivery®
Mean (SD) 5.9 (4.6) 5.4(2.2) 0.93
Median (Min-Max) 5 (0-21) 5(2-9)
IQR (Q1-Q3) (3-9) (3-7)
3rd Trimester Depression?
Mean (SD) 5.2 (4.1) 3.9(2.9) 0.39
Median (Min-Max) 4 (0-19) 4 (0-9)
IQR (Q1-Q3) (2-7) (2-6)
3rd Trimester Anxiety®
Mean (SD) 7.9 (6.4) 6.7 (4.4) 0.66
Median (Min—Max) 7 (0-28) 7 (1-15)
IQR (Q1-Q3) (4-10) (2-10)

*Wilcoxon rank-sum

Total n for each variable range from 10-73 for prenatal depression, 10-42 for preconception depression and 10-57 for control.

b Depression at delivery" QIDS score immediately post partum

¢ Anxiety symptoms at delivery- HAM-A score

4 3rd Trimester Depression- QIDS score 3rd trimester

¢ 3rd Trimester Anxiety- HAM-A score 3rd trimester

Note: The total QIDS scoring system ranges from 0 to 27 to quantify the degree of depression; a score of less than 5 indicates no depression, 6 to 10 signifies mild de-
pression, 11 to 15 is moderate depression, 16 to 20 is consistent with severe depression, and a score greater than 20 is concerning for very severe depression. In addition,
Hamilton Anxiety Rating Scale (HAM-A) total scores were utilized to quantify the level of anxiety in study patients.?® This scale uses 14 items that are scaled from O to 4 to
quantify the level of anxiety; a score less than 17 is characterized as mild anxiety, 18 to 24 is mild/moderate anxiety, and a score greater than 24 represents severe anxiety
Total n for each variable range from 69-73 for prenatal depression, 38-42 for preconception depression and 55-57 for control.

Abbreviations: SD- standard deviation, Min- minimum, Max- maximum, IQR- interquartile range
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DISCUSSION

Principal Findings

This study showed no association between maternal precon-
ception MDD or maternal prenatal MDD and the duration
of the second stage of labor. There was an increase in CB per-
formed for arrest of descent in the prenatal MDD and control
groups compared to the preconception only MDD group, as
well as an increase in hospital social services utilization in
the prenatal MDD group. There were no statistically signif-
icant differences in neonatal outcomes. In addition, analy-
sis of continuous depression and anxiety levels showed that
there was no association between depression and anxiety
severity during 3rd trimester or at delivery and the presence
of a prolonged second stage of labor. The results of this study
suggest that the fifth “P” for maternal psyche - at least in
terms of depression — may not be connected with clinically
measurable outcomes in relation to the second stage of labor.

Results
There are limited studies in the literature which examine
an association between maternal preconception or maternal
prenatal MDD and the length of the second stage of labor.
While one prior study showed that women with depression
have more dysregulated patterns of oxytocin release when
assigned with tasks that stimulate oxytocin release, thus
one could infer a potential effect of depression on oxytocin
release during labor, this study was not performed in a labor
setting.!> Oxytocin regulation is also likely more important
in the first stage of labor compared with the second stage.
Several studies by Lederman et al. show a correlation
between maternal anxiety and catecholamine levels, leading
to an association with a longer duration of the first stage
of labor. These studies examined patient anxiety through
subjective reports as well as from objective observations by
medical/nursing staff, which may have decreased external
validity. In addition, these studies exclusively analyzed the
first stage of labor.”'°

Clinical implications

Although there was no significant difference in the second
stage of labor duration between the groups, there were more
CB’s performed due to arrest of descent in the control group
(70%, 7/10) and the prenatal MDD group (60%, 6/10), com-
pared to the preconception-only MDD group (10%, 1/10) (p
= 0.02). This finding is likely related to the small number of
patients included in this study. Post-hoc analyses are limited
to the dataset that is used, and so it is unclear if other factors
may have played a role in these second stage CB’s, especially
since non-reassuring fetal status also played a role in the
control group (60%, 6/10), the prenatal MDD group (60%,
6/10), and the preconception MDD group (60%, 6/10). There
could certainly be overlap in indications for mode of deliv-
ery, with some patients having multiple indications for CB.
In addition, it is unclear whether other interventions were
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considered, such as manual rotation, operative vaginal birth,
or allowing more time in the second stage. Neonatal out-
comes were similar in all three groups, which is consistent
with a previous study that demonstrated no adverse neona-
tal outcomes in pregnancies with a prolonged second stage
of labor.2? QIDS scores and HAM-A were similar between
women with prolonged second stage and women with a
normal second stage, however the small sample size of the
prolonged second stage group could have influenced these
results and so further studies to examine these relationships
are needed.

The protocol of the BAMBI study specifically differen-
tiated between preconception and prenatal MDD in order
to elucidate the connection of prenatal and preconception
MDD on programming of fetal hypothalamic-pituitary-ad-
renal (HPA) axis regulation.'® This is important because
patients with preconception MDD could have confounders
such as hormonal alterations from previous lifetime episodes
of depression or a possible genetic predisposition to depres-
sion. Therefore, the BAMBI study was able to specifically
examine the impact of prenatal MDD. The results demon-
strated that in some patients, prenatal MDD showed more
significant fetal glucocorticoid regulation than in precon-
ception MDD or controls. This design allowed our second-
ary analysis to specifically differentiate between the effects
of preconception-only and prenatal MDD on the duration of
the second stage of labor.

Research implications

This information is important and may play a role in labor
management of patients with MDD. The BAMBI study
showed that women with prenatal MDD, in comparison to
women with preconception MDD had an increased impact
on fetal HPA axis, which could alter long term health and
behavioral outcomes in these infants.'® Given the preva-
lence of maternal depression and the impact that it has on
other pregnancy outcomes, future studies are required to
further elucidate the impact of preconception and prenatal
MDD on other aspects of labor. Additionally, studies are
needed to explore the need for oxytocin dose and duration as
well. Furthermore, given that this was performed in a small
population of mixed parity and mixed use of labor analgesia,
it will be important to confirm in a larger study focusing
on nulliparous patients, where an established threshold for
prolonged second stage can be utilized.

Strengths and limitations

The major strength of our study is the design of the original
protocol which included the utility of specific DSM crite-
ria, depression and anxiety severity scores, therefore incor-
porating standardized assessments that provided validated
and objective data. Since our study is one of the first in the
literature to examine thelink between preconception and
prenatal MDD on the duration of the second stage of labor,
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the utilization of these standardized assessments improves
the replicability of this study and may establish preliminary
data for future studies to further examine the connection
between maternal depression and labor.

Limitations to this study include that the baseline char-
acteristics differed between the groups such as age, parity,
insurance type and history of panic disorder or post-trau-
matic stress disorder. While these variables were adjusted
for in multivariable analysis, omitted-variable bias may still
exist. In addition, prolonged second stage was defined as
duration of greater than 3 hours due to the small number
of patients in the sample size and due to the fact that data
collected for the original BAMBI study was prior to 2014 and
before new guidelines were implemented. Therefore, our
results did not account for the possible confounding effects
of parity and epidural anesthesia, which may have been sig-
nificant.?* Another limitation with this data set, as with all
post-hoc analyses on labor, is the difficulty in accurately
measuring the duration of the second stage of labor, since
the second stage is not documented until a vaginal exam
shows complete dilation, and the true second stage of labor
duration is frequently underestimated. Lastly, the authors
acknowledge the limitation regarding granularity of oxyto-
cin use and dose during participants labor course as well as
the moderate sample size.

CONCLUSIONS

There was no association noted between preconception or
prenatal MDD during pregnancy and prolonged duration of
the second stage of labor in this cohort. Further research is
needed to determine if maternal depression impacts other
aspects of labor.
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INTRODUCTION

Emergency department (ED) visits for certain conditions
are potentially avoidable and better managed in outpatient
physicians’ offices, clinics, or urgent care facilities.! “Pre-
ventable” ED visits impose considerable pressure on the
healthcare system, contributing to higher ED costs and over-
crowding.> A previous study in 2010 estimated that 13-27%
of ED visits in the US could be preventable.?

For specific and uniform measurements of preventable
ED utilizations across the nation, the Agency for Health-
care Research and Quality (AHRQ), in the U.S. Department
of Health & Human Services, developed Prevention Qual-
ity Indicators (PQIs), that identifies conditions for which
access to quality ambulatory care can reduce the likelihood
of hospital care.* This can be employed to identify regions
or demographic groups where reinforcing ambulatory care
systems could potentially prevent unnecessary and costly
emergency care.*

The objectives of this report are to: (a) document the
extent of preventable ED visits in Rhode Island (RI); (b) assess
the preventable ED visits by patient demographics and ED
admission day and time; and (c) discuss opportunities and
future initiatives to reduce these potentially preventable
ED visits.

METHODOLOGY

The data used for this analysis were obtained from the RI
Hospital Discharge Data (HDD).> All hospitals licensed
by the Rhode Island Department of Health (RIDOH) are
required to report financial and discharge data on a quarterly
basis, using a statewide uniform reporting system. Data on
inpatient admissions and ED encounters are currently sub-
mitted by 13 RI non-federal acute-care and specialty hospi-
tals. Of these 13, 11 hospitals operate EDs from which ED
data between January 1, 2022, and December 31, 2022, were
extracted for this study.

AHRQ'’s PQIs were used to define and measure the pre-
ventable ED visits that consist of five indicators: (1) visits
for Non-Traumatic Dental Conditions (NTDC), (2) visits for
Chronic Ambulatory Care Sensitive Conditions (ACSC), (3)
visits for Acute ACSC, (4) visits for Asthma, and (5) visits for
Back Pain (Table 1). AHRQ ED PQI Beta v2023 software was
downloaded from: SAS QI Software (ahrq.gov) and modified
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to create the analytic dataset that included discharges from
EDs but not admitted for inpatient stays (i.e., treat-and-re-
lease visits). The fifth indicator (back pain-related) was not
included in this report, as explained in Table 1. SAS® v9.4 was
used for descriptive statistics of the preventable ED visits
(PQI 1-PQI 4), and by patient’s sex, age group, race/ethnicity,
and primary expected payer. Additionally, the patients’ ED
admission day (in a week) and time (in a day) were assessed
if the visits were within or outside of the usual physician’s
office days and hours.

RESULTS
Figure 1 presents the ED PQIs in 2022. Of a total of 312,798
ED visits in 11 study hospitals, 21,383 (6.4%) visits were
potentially preventable visits. The majority of these vis-
its were attributed to Acute ACSC, followed by Chronic
ACSC, NTDC, and Asthma. Evaluating specific diagnoses
(Table 2), upper respiratory infection was the most common
diagnosis, representing almost half of the visits for Acute
ACSC (49.6%), and nearly a third of all preventable ED visits
(29.6%). Cellulitis was the second most frequent condition.

Patient characteristics were distinct by ED PQI indicator
(Table 3). For Acute ACSC, NTDC, and Asthma ED PQIs,
patients were more likely to be young adults (aged 20-39
years) compared to those in other age groups. Meanwhile,
among adults analyzed for Chronic ACSC, non-elderly indi-
viduals aged 40-64 years had more frequent ED visits than
elderly adults aged 65 and older (53.2% vs. 46.8%). For
NTDC and Asthma, males and females exhibited nearly
equal likelihood of visiting ED; for Acute and Chronic
ACSCs, females were more likely to seek ED care compared
to males. Patients who reported their racial and ethnic back-
ground as non-Hispanic White had higher numbers of ED
visits for all PQIs, than racial/ethnic minorities (the White
population is the largest in the state). However, Hispanic
children and younger adults’ ED visits for asthma were as
common as the counterpart non-Hispanic White popula-
tions (37.3% and 38.7 %, respectively). Finally, patients with
Medicaid showed a higher likelihood of having ED PQI vis-
its across all conditions than those with other sources of
primary payment, except for Chronic ACSC.

Figure 2 summarizes the preventable ED visits by admis-
sion day and time. Between 30% and 42% of the ED visits
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Table 1. Emergency Department Prevention Quality Indicators (ED PQls) Defined by Agency for Healthcare Research and Quality (AHRQ)

ED PQI* Patient population by age Description$

(at ED admission)
ED Visits for | Children & Adults Principal diagnosis of caries, gum disease, oral soft tissue conditions, caries, gum disease, oral soft
NTDC (ages =5 years) tissue conditions, or dental conditions NOS; Included is tooth pain; Excluded is facial trauma.
ED Visits Adults (ages 240 years) Principal diagnosis of asthma, chronic obstructive pulmonary disease (COPD), heart failure, acute
for Chronic diabetic hyper- and hypoglycemic complications, or chronic kidney disease; Principal diagnosis of
ACSC lower respiratory infection with a second-listed diagnosis of COPD or asthma.
ED Visits for | Children & Non-elderly adults | Principal diagnosis of uncomplicated cystitis (among women ages 18 to 34 years), upper respiratory
Acute ACSC | (ages =3 months and <65 infection, chronic and acute otitis media, allergic rhinitis, viral syndrome, influenza without

years) pneumonia, cellulitis (with no secondary diagnosis of diabetes), pyoderma, or local skin infection.
ED Visits for | Children & Young adults Principal diagnosis of asthma (with/without exacerbation or status asthmaticus), or bronchitis (with
Asthma (ages =5 years and <40 years) | a secondary diagnosis of asthma); Excluded are cystic fibrosis, respiratory anomalies, or pneumonia.
ED Visits for | Adults (ages >18 years) Patients who visited ED >2 times within a year with principal diagnosis of back pain or back
Back Pain disorders, including spinal stenosis, back pain, lumbago, sciatica, neuritis or radiculitis, disorders of

the sacrum, spondylosis, intervertebral disc disorders, and spinal degeneration.

* ED encounters in 11 Rl hospitals that did not result in an admission to the same hospital. The measures exclude more severe cases, for which delay in seeking care to avoid
the ED may harm the patient.
F Not included in this report: Unlike other indicators, visits for back pain require person-level data to identity patients with two or more back pain visits in a year. A single
back pain encounter, which may involve severe pain or immobilization may require treatment in the ED, but subsequent visits may be avoided by correct initial diagnosis or
high-quality ambulatory care.
§ Detailed information with lists of ICD-10-CM codes for each ED PQls are available at: AHRQ QI: PQI Technical Specifications Updates

Figure 1. Preventable ED visits by ED PQI, RI HDD

Table 3. Patient Characteristics by ED PQI, RI HDD 2022

2022 (Total=21,383 Visits) Patient Characteristic* ED PQl
Acute ACSC | Chronic ACSC NTDC Asthma
Count (%) Count (%) Count (%) Count (%)
Age Group (Years)
0-4 1,926 (15.1) * * *
5-10 1,616 (12.7) * 85 (3.2) 507 (32.7)
Acute ACSC Chronic ACSC 11-19 1,638 (12.8) * 120 (4.5) 280 (18.3)
12,758 (59.7%) \ 4382 {20.5%)
20-39 4,739 (37.2) * 1,436 (53.4) | 766 (49.3)
40-64 2,839 (22.3) | 2,331(53.2) | 891 (33.1) *
>65 * 2,051 (46.8) 158 (5.9) *
Sex
Male 5,670 (44.4) | 2,005 (45.7) | 1,394 (51.8) | 745 (48.0)
Table 2. The Most Common Diagnoses Associated E— 7,088 (555) | 2377 (542) | 1296 (48.2) 808 (52.0)
with Preventable ED Visits, Rl HDD 2022 .
. Race/Ethnicity
(Total=21,383 Visits)
Non-Hispanic Black 1,541 (12.1) 969 (9.7) 445 (16.5) 252 (16.2)
Diagnoses (ED PQI)* ED Visits - -
Count (%) Hispanic 4,267 (33.5) | 1,193 (11.9) | 561 (20.9) 579 (37.3)
1 | Upper Respiratory Infection 6,329 (29.6.) Non-Hispanic White 5916 (46.4) | 7,400 (73.8) | 1,518 (56.4) 601 (38.7)
(ED PQI-Acute ACSC) Non-Hispanic Other 801 (6.3) 345 (3.4) 139 (5.2) 100 (6.4)
2 | Cellulitis (ED PQI- 3,012 (14.1) Expected Payert
P HIESC) Commercial 3532(27.7) | 615(14.0) | 486(181) | 396 (255)
DE 2,690 (12.6) Medicaid 7,554 (59.2) | 1,046 (23.9) | 1,618 (60.2) | 1,035 (66.6)
4 | Influenza (ED PQI- 2,5991(12.2) Medicare 501 (4.6) | 2.435(55.6) | 334 (12.4) 29.(1.9)
Acute ACSC)
Self-P 760 (6.0 168 (3.8 204 (7.6 68 (4.4
5 | Asthma (ED PQI-Asthma) | 1,553 (7.3%) erray (©.0) 3.8) (7.6) (44)
* Detailed information with lists of ICD-10-CM codes for il 21 (&3) 115 1) S 25 1.7

each ED PQlIs are available at: AHRQ Ql: PQI Technical
Specifications Updates.

*Each ED PQl is based on different priority population by patient's age.

+ Expected primary source of payment identified in hospital's initial admission records
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Figure 2. Preventable ED visits by ED Admission Day and Time, RI HDD 2022
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its among individuals with limited healthcare
coverage, necessitating policy considerations for
enhanced preventive care.

Patient’s seeking care in ED for ACSC during the
usual physician’s office hours suggests an unmet
need during the timeframe when outpatient phy-
sician’s offices, clinics, or urgent care facilities
are available. Potential explanations for this may
include challenges in finding and scheduling with
a provider for same-day or next-day appointment.
Conversely, ED visits during weekend and in the

were observed during the usual physician’s office hours in
weekdays (29.6% for Asthma; 32.7% for NTDC; 38.9% for
Acute ACSC; 41.9% for Chronic ACSC). Greater propor-
tions of the visits for all ED PQIs were made outside of these
hours, combining admissions during weekend and in the
evening through overnight hours during weekdays.

DISCUSSION

Our study using the AHRQ’s proven method to identify and
measure ED PQIs provides critical insights into healthcare
utilization across diverse demographic groups in RI. A sub-
stantial number of yearly encounters — more than 21,000
— were potentially preventable through timely, accessible,
and quality outpatient care in 2022. Furthermore, the fact
that ED visits for Acute ACSC, NTDC, and asthma made
up nearly 80% of the preventable ED visits during the study
year supports a need to address over-reliance on emergency
services for acute illnesses, NTDCs, and asthma (particu-
larly among children and young adults).%”® Additionally,
over 20% of the preventable ED visits were among both
non-elderly and elderly individuals for Chronic ACSC. This
finding emphasizes the public and private health programs’
efforts for better management of common chronic diseases,
such as diabetes, hypertension, cardiovascular diseases,
COPD, and some respiratory diseases. Notably, our findings
reveal that ED visits for asthma among Hispanic children
and younger adults were as common as their non-Hispanic
White counterparts, which can be interpreted as a dispro-
portionately higher rate, given the 17% representation
of the Hispanic population in RI. To address these health
disparities effectively, culturally competent outreach, com-
munity engagement, and initiatives aimed at improving
healthcare access become imperative, promoting equitable
health outcomes.’

Our study also reports that patients with Medicaid insur-
ance were more likely to have ED PQI visits across various
conditions. This aligns with existing literature that Medic-
aid, uninsured, and residents from low-income families were
frequent ED users, indicative of limited access to primary
and routine care.'” This finding prompts a closer examination
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evening through overnight hours during weekdays
for Acute and Chronic ACSC, asthma and NTDC may be
indicative of acute exacerbations or worsening symptoms
that prompt individuals to seek emergency care during these
days and time. Initiatives focused on improving healthcare
accessibility during off-office hours, including weekends,
may contribute to reducing preventable ED visits, particu-
larly for patients who cannot seek routine care during the
weekdays due to work schedule, transportation or other sys-
temic barriers. This could involve the expansion of urgent
care services, increased availability of outpatient care during
evenings, and promoting community health clinics.!

STRENGTHS AND LIMITATIONS

A strength of this study is use of the RI HDD, a statewide
public health surveillance system. Utilizing complete dis-
charge reports from 11 hospitals that operate EDs in RI,
assessments of preventable ED utilizations among RI resi-
dents were possible. The database provides comprehensive
information about patient demographics and clinical details
such as principal and secondary diagnoses that explain main
reasons for hospital admissions.

In comparison to existing literature, the percentage of
potentially preventable ED visits in our report appears to
be relatively lower. This discrepancy might be attributed to
variations in software algorithms employed for the analysis
of preventable ED visits in different studies and study peri-
ods. It is important to note that our analysis excluded the
PQI related to “ED visits for back pain”, which might have
contributed to the observed lower numbers. Additionally,
RI HDD does not capture information on a patient’s access
to primary and routine healthcare or historical utilization
of outpatient services. Therefore, we were unable to further
examine if treatments at EDs were directly or indirectly
associated with a patient’s primary care visits for ACSC.
Moreover, the potentially preventable ED visits flagged as
PQIs do not mean these are definitively best treatable in
ambulatory care settings. Some genuinely necessitate emer-
gency care. Medical practices may refer patients to the ED
for comprehensive evaluation beyond office capacity or after
an initial assessment.
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Rhode Island Monthly Vital Statistics Report
Provisional Occurrence Data from the Division of Vital Records

PUBLIC HEALTH

REPORTING PERIOD

MAY 2023 12 MONTHS ENDING WITH MAY 2023

VITAL EVENTS
Number Number Rates
Live Births 917 10,998 10.4*
Deaths 869 10,938 10.3*
Infant Deaths 4 50 4.5#
Neonatal Deaths 2 35 3.2#
Marriages 509 6,858 6.5%
Divorces 241 2,735 2.6*

* Rates per 1,000 estimated population
# Rates per 1,000 live births

REPORTING PERIOD

NOVEMBER 2022 12 MONTHS ENDING WITH NOVEMBER 2022

Underlying Cause of Death Category
Number (a) Number (a) Rates (b) YPLL (c)
Diseases of the Heart 195 2,412 219.8 3,269.5
Malignant Neoplasms 200 2,197 200.2 4312.0
Cerebrovascular Disease 37 501 45.7 642.0
Injuries (Accident/Suicide/Homicide) 88 1,065 97.0 14,288.0
COPD 37 431 39.3 340.0

(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.
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SPOTLIGHT

Project ECHO in Rhode Island

DARIA SZKWARKO, DO, MPH; LINDA CABRAL, MM;
GAIL PATRY, RN

BACKGROUND

Project ECHO (Extension for Community Healthcare | .,

Outcomes) is an innovative, evidence-based telementor- ’
ing model designed to build healthcare workers’ capacity
to address complex health conditions. The ECHO model
uses a virtual “hub-and-spoke” framework to link ex-

perts with participants in order to enhance knowledge
and skills, and ultimately improve patient outcomes.
Developed in 2003 in New Mexico to help clinicians
manage hepatitis C, the model has rapidly expanded
globally to address other diseases and patient needs such
as chronic pain, HIV, cervical cancer, substance use dis-
orders, and palliative care.

As part of the ECHO model, ECHO courses are free
and participants can receive continuing medical educa-
tion credits. ECHO courses can be longitudinal or con-
sist of a set number of sessions. Each session is 1-1.5 hours in
duration consisting of a short (15-20 minute) lecture and a case
presentation by a participant with a facilitated discussion (40—
45 minutes).

In recent years, three ECHO hubs have launched in Rhode
Island with various ECHO courses focused on addressing dif-
ferent patient populations. The purpose of this article is to pro-
vide an overview of the ECHO programs across the state, and
ensure that readers know how to find out about current and

future courses.

THE WARREN ALPERT MEDICAL SCHOOL

OF BROWN UNIVERSITY ECHO HUB

Created in 2019, this ECHO hub has hosted several courses
led by faculty from the Department of Family Medicine geared
towards primary care clinicians across the state. Completed
courses have included a Latent Tuberculosis Infection ECHO
(2020-2021), a Telemedicine for Educators ECHO (2021), a Hep-
atitis C ECHO (2022-2023) and a Perinatal Opioid Use Disor-
der ECHO (2023). Pre- and post-quantitative assessments of
the Latent Tuberculosis Infection (LTBI) ECHO demonstrated
a significant increase in self-reported confidence in various
LTBI practice areas before and after the ECHO course. Informa-
tion about future courses can be found on the hub’s website:
https://sites.brown.edu/project-echo
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Regional LTBI ECHO Coordinator Julia Teck, MD, Global Health Faculty Devel-
opment Fellow is shown with Daria Szkwarko, DO, MPH, Director of the Global

Health Fellowship program in Family Medicine at Brown University at the 2023
MetaECHO conference held in New Mexico. [COURTESY OF DR. SZKWARKO]

HEALTHCENTRIC ADVISORS ECHO HUB

Created in 2019, this ECHO hub has hosted several courses
such as the HOMESS ECHO series which focused on operat-
ing meaningful engagement for staff stability, a COVID-19 in
Nursing Homes ECHO, a Behavioral Health education series,
and PROJECT ROPE, which focused on reducing opioid use for
pain management. In partnership with the Rhode Island Geri-
atric Education Center, six Project ECHO series took place in
2020 and 2021 focusing on COVID-19 safety protocols, vac-
cines, and the impact of COVID-19 among elderly patients, as
well as behavioral health support. In Fall 2021 and Spring 2022,
" Assessing and Caring for Persons with Cognitive Impairment”
took place. Hundreds of health professionals from a variety
of disciplines and settings, including primary care, long-term
care, skilled nursing, and home care have attended. New ECHO
Series will be announced via the website at www.healthcentric

constant contact.

CARE TRANSFORMATION COLLABORATIVE

OF RHODE ISLAND (CTC-RI) ECHO HUB

Created in 2022, this ECHO hub is the newest in the state and
focuses on supporting primary care transformation efforts. The
first ECHO session was developed to support pediatric practices
in the management of weight disorders among their pediatric
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patients. The second ECHO was an Asthma Essential learning
series for primary care, school nurses, and other interested com-
munity partners. Both ECHOs included a quality improvement
component and offer stipends for achieving milestones. Evalu-
ation results showed improved provider confidence, knowledge
and comfort with managing these conditions. Future courses to
be offered in 2023-2024 include a program improving care for
children and adolescents with restrictive eating disorders by op-
timizing integrated behavioral health, and improving care for
people with Alzheimer’s Disease and their caregivers. Informa-
tion about future courses can be found on the hub’s website:
https://www.ctc-ri.org/06/13/2022/ctc-ri-completes-echo-

CONCLUSION

In Rhode Island, primary care team members have the oppor-
tunity to engage in ECHO courses focused on a breadth of top-
ics and patient populations. These unique continuing medical
education opportunities create innovative learning communi-

ties that can ultimately improve care across the state.
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Founders share thoughts on 20 years of ‘The ECHO Ripple Effect’

ALBUQUERQUE, NM — Over 20 years, Proj-
ect ECHO's health programs, based at The
University of New Mexico Health and Health
Sciences ECHO Institute, have expanded
from a single weekly session focused on

From left at table, Drs. Paulina Deming, Karla Thornton, and Sanjeev Arora, at the most recent

2023 Project ECHO conference in New Mexico. They have worked together for two decades to

establish a global network of healthcare programs. [UNM HEALTH]

hepatitis C in New Mexico, to a global net-
work of hundreds of specialized programs
with learners in 195 countries.

In addition, it has recently partnered with
the World Health Organization (WHO) to

establish the WHO
Collaborating Center
for Digital Learning in
Health Emergencies.

“Building on the
success of our partner-
ship with the WHO in
addressing the signi-
ficant global health
challenges posed by
COVID-19 and preparing for future pandem-
ics, we are proud to launch the first Collab-
orating Center for Digital Learning in Health
Emergencies," said SANJEEV ARORA,
MD, Project ECHO Founder and Director.
“The ECHO Model is uniquely suited to
help global organizations, governments and
non-governmental organizations (NGOs)
respond to emergencies, from pandemics,
natural disasters to healthcare crises during
violent conflicts, as we've seen in Ukraine
and Sudan.”

The three medical providers who started it
all, Dr. Arora, KARLA THORNTON, MD,

Sanjeev Arora, MD

17977 | 2027

MPH, and PAULINA DEMING, PharmD,
RPH, PHC, recently shared their thoughts
on Project ECHO's past, present, and future.
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Dr. Arora: "We always wanted to serve
rural populations, prisons, and people who
couldn't afford to see a specialist. Equity
is the underlying principle of why we do
ECHO. The ECHO Model has established
a historic precedent for the possibilities of
sharing knowledge. This served as an exam-
ple for so many other complex issues, such
as very complex diseases like HIV and TB,
and for education and even in mitigating
climate change - issues the world has been
struggling with for decades. One of the least
considered populations for hepatitis C treat-
ment was incarcerated people. When we
started, not a single patient in the prison had
ever been treated for hepatitis C."

!3 GLOBA
"Wfltember 18 - 21, ;

L

Dr. Deming: “We can see that a common
thread for professionals involved in any
ECHO program — all of the thousands that
now exist — is they want to step up and ful-
fill a need in their community. The ECHO
Model really enables that. It created more of
an impact on the population as a whole in
New Mexico than | would have been able
to do just seeing one patient at a time in my
own clinic. Pharmacists, especially, aren't
usually treating hepatitis C but now we have
a robust network, often in rural and under-
served areas like Indian Country, who have
learned how to do this. The ECHO team al-
ways knew what we wanted to do — but the
success was still unprecedented.”

IFEREN( s
Ibuquerque - Ta=

SPOTLIGHT

Dr. Thornton took the lead with working
with incarcerated populations, leading to
Peer Education Program ECHO. "We started
screening and realized hepatitis C infection
and re-infection rates in the prisons were
around 50 percent, which was a revolving
door to infecting the general population,
too. Now we treat 500-600 patients a year
in all 11 prisons in New Mexico. The Peer
Education Program ECHO and related pro-
grams for Community Health Workers and
Peer Social Workers are flagship New Mexico
ECHO programs.

“I'm most proud of the community we
helped to build and the longitudinal impact of
that on equity: proving this can — and should

"o,

— be done. We are all in this together.” <

Project ECHO with Director Sanjeev Arora, MD, center, launched the First World Health Organization (WHO) Collaborating Center for Digital Learning
in Health Emergencies at the September MetaECHO conference. [UNM Health]
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IN THE NEWS

Wireless, handheld, non-invasive device detects Alzheimer's and Parkinson's biomarkers

SAN DIEGO — An international team of ’
researchers has developed a handheld, .
non-invasive device that can detect bio-
markers for Alzheimer’s and Parkinson’s
disease. The device relies on electrical
rather than chemical detection, which re-
searchers say is more accurate and easier
to implement. It can transmit the results
wirelessly to a laptop or smartphone.
The team tested the device on in vitro
samples from patients and showed that
its accuracy is state-of-the-art.
The researchers used facilities that are
part of the U.S. National Science Foun-
dation Materials Research Science and

Engineering Center at the University of
California San Diego. The findings are
published in Proceedings of the National
Academy of Sciences.

a—

The biosensor and reader, designed for home or point-of-care use, can transmit results wirelessly.

[DAVID BAILLOT/UNIVERSITY OF CALIFORNIA SAN DIEGO]

By the year 2060, it is predicted that
about 14 million Americans will suffer
from Alzheimer’s disease. Other neuro-
degenerative diseases, such as Parkin-
son’s, are also on the rise. Current testing
methods for Alzheimer’s and Parkinson’s
require a spinal tap and imaging tests,
including an MRI. As a result, early de-
tection of the disease is difficult. Testing
is especially difficult for patients who are
already exhibiting symptoms and have

who have no access to local hospitals or
medical facilities.

The new finding is the result of three
decades of work. In the current research,
the team adapted a device during the
COVID-19 pandemic to detect the spike
and nucleoproteins in the live virus.

The scientists tested the device with
brain-derived amyloid proteins from
deceased Alzheimer’s and Parkinson’s
patients. The biosensors were able to

detect specific biomarkers for both con-
ditions with great accuracy, on par with
existing state-of-the-art methods. The
device also works with extremely small
sample sizes.

The next steps include testing blood
plasma and cerebrospinal fluid, then fi-
nally saliva and urine. The tests would
take place in hospital settings and nurs-
ing homes. The goal is to have the device
on the market in a year. <

difficulty moving, as well as for those

RIDOH and RIAG deem The Centurion Foundation HCA Application complete

PROVIDENCE — The Rhode Island Department of Health (RIDOH)
Interim Director UTPALA BANDY, MD, MPH, and Rhode
Island Attorney General PETER F. NERONHA, the two State
regulators empowered to oversee hospital conversions in Rhode
Island, notified the parties involved in the proposed hospital
conversions of Roger Williams Medical Center and Our Lady
of Fatima Hospital in a letter that their application has been
deemed complete to initiate formal review.

The two hospitals are operated by CharterCARE, which is
currently owned by Prospect Medical Holdings. The proposed
transaction would sell the CharterCARE hospital system to The
Centurion Foundation, a Georgia-based non-profit company.

The Attorney General and RIDOH will now have 180 days
to review the application under the Hospital Conversions Act
(HCA), before issuing their respective decisions. Consistent

with the standard process set forth by statute, the Attorney Gen-
eral’s Office will make the application public in mid-January
after completing a full review to protect confidential informa-
tion of the transacting parties, in accordance with the provi-
sions of the HCA. The review process will also include public
comment meetings and hearings.

Under the HCA, transacting parties seeking the transfer of
ownership of a hospital must first complete an Initial Applica-
tion which is filed with the Office of the Attorney General and
the RIDOH. Following review of the submission from Prospect
Medical Holdings and The Centurion Foundation, the Attorney
General and RIDOH determined that the submitted materials
contain sufficient information necessary for the State to initiate
its review under the HCA.
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IN THE NEWS

Governor McKee, EOHHS announce procurement for Medicaid Managed Care Organizations

PROVIDENCE — Governor DAN MCKEE and the Rhode Island
Executive Office of Health & Human Services (EOHHS) an-
nounced the release of a Request for Proposals (RFP) for Man-
aged Care Organizations, or MCOs. Rhode Island’s Medicaid
Managed Care Organizations provide healthcare delivery to
over 320,000 — or 90% — of the state’s Medicaid members each
year. The RFP is available via the State’s purchasing website
at https://www.ridop.ri.gov. [r20.rs6.net|The RFP requires new
quality, oversight, and financial management requirements
which will lead to improved outcomes for Medicaid members.
The new RFP and contract requirements enhance quality,
oversight and financial management through steps including:

e Reducing unnecessary prior authorizations (PAs), particularly
for behavioral health services through the elimination or
unnecessary administrative burden of PAs on providers and
requiring an independent entity to review compliance with
behavioral health parity requirements;

e Requiring executive level compensation transparency, in-
cluding job qualifications, organizational structure and ensur-
ing ethical conduct of a MCO'’s Board of Directors to ensure
the appropriate use of Medicaid funds;

e Increased market competition among MCOs to ensure fair
and competitive market practices, ensure fair competi-
tion to reduce program costs and increase access to care for
beneficiaries;

e Requiring EOHHS to approve contracts for MCO major
subcontractors. MCQOs will be required to inform EOHHS
when they place a subcontractor on a corrective action plan
due to poor performance. Corrective action plans will be post-
ed to the MCO'’s website for further transparency and abili-
ty to request a MCO to remove a subcontractor due to poor
performance;

e Increased oversight and accountability for the use of Phar-
macy Benefit Managers (PBM), including the prohibition of
spread pricing and flexibility for EOHHS to move towards a
single-state PBM under the review and direction of EOHHS;

¢ Increased information systems and testing review of protect-
ed health data to ensure privacy and protection for member
health data and data system performance;

e Improving budget predictability and creating incentives
for person-centered, efficient care with payments linked to
member outcomes and flexibility to move towards full risk
in SFY26;

e Increasing financial sanctions, performance metrics and pub-
lication of corrective actions against noncompliant MCOs;

¢ Revised amendment process to ensure federal and state law
changes are implemented timely to support provider rate
stability;

e The designation of a children’s health coordinator to ensure
all children enrolled in an MCO receive appropriate care,
required vaccinations and lead testing through performance
withholds;

e The flexibility to increase value-based payments through case
management delegation to certified accountable entities and
flexibility to implement primary care capitation models;

e Expanding Managed Care to Rhode Islanders who are dual-
ly enrolled in Medicare and Medicaid, so these members can
choose to receive all care from the same health plan;

e Robust program integrity safeguards and oversight require-
ments to mitigate and reduce fraud, waste and abuse;

e Incorporating Long-Term Services and Supports (LTSS) as an
in-plan benefit for all populations, creating a more compre-
hensive benefit approach under Managed Care and support
members to remain in community settings;

e Improving care coordination across the continuum, reducing
duplication and fragmentation, with fewer transitions; and,

e Increasing investments in population health and health eq-
uity, focusing on the identification of health disparities,
engagement of communities, and investment in addressing
health-related social needs under new authorities granted
by the federal government to address social determinants
of health.

To ensure a smooth transition, all current Managed Care
Organizations — Neighborhood Health Plan of Rhode Island,
Tufts Public Health Plans and UnitedHealthcare — have signed
contract extensions through June 30, 2025. This ensures that
all current MCOs are committed to providing care through the
end of the contract and that no vendor will exit the marketplace
early, in the event they decide not to bid or if they do not win
the bid. The new contract, which will begin on July 1, 2025, will
run through June 30, 2030, with an option to extend for up to
five additional years. <
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Appointments

Elizabeth Lowenhaupt,
MD, CCHP, named Chair
of NCCHC Board

PROVIDENCE—ELIZABETH LOW-
ENHAUPT, MD, CCHP, associ-
ate director of training for the
Brown Triple Board Combined
Residency Training Program in
Pediatrics, Psychiatry, and Child
and Adolescent Psychiatry and
the Child and Adolescent Psychiatry Fellowship at Rhode
Island Hospital, has been appointed the 2023-2024 chair
of the National Commission on Correctional Health Care
(NCCHC) Governance Board.

Dr. Lowenhaupt, recognized for her expertise in child and

adolescent behavioral health, is the consulting medical and
psychiatric director at the Rhode Island Training School, the
state’s only juvenile correctional facility, where she provides
direct psychiatric assessments and treatment to incarcerated
adolescents and oversees all medical, dental, and psychiatric
care for detained and adjudicated youth.

She is active in community health, having developed the
HOPE for Justice clinic. An acronym for Hasbro (Children’s
Hospital] Outpatient Psychiatric Evaluations for Justice-
involved and At-Risk Youth, HOPE for Justice expands psy-
chiatric treatment for youth involved in the juvenile legal
and child welfare systems across a continuum of community-
based and residential treatment settings.

She represents the American Academy of Child and Ado-
lescent Psychiatry on the Board of the National Commission
for Correctional Health Care, where she also serves as the
Chair of the Juvenile Health Committee.

An associate professor in the departments of psychiatry
and human behavior and pediatrics at the Alpert Medical
School, Dr. Lowenhaupt is focused on developing creative
approaches to meet the capacity demand for more behav-
ioral health professionals resulting from the current mental
health crisis among children and adolescents. <
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Audrey Tyrka, MD, PhD,
appointed Chair of the
Department of Psychiatry
and Human Behavior
PROVIDENCE - AUDREY TYRKA,
MD, PhD, has been appointed chair
of the Department of Psychiatry and
Human Behavior at the Alpert Med-
ical School, making her the first

woman to chair the department of
Psychiatry and Human Behavior at Care New England, effective
January 1, 2024. In addition, she will be appointed to the Mary
E. Zucker Professorship in Psychiatry and Human Behavior.

Dr. Tyrka completed the Medical Scientist Training Program
at the University of Pennsylvania and received her MD and
PhD in psychology in 1999. She completed residency training
at Brown and further research training in clinical neuroscience
at the Mood Disorders Research Program at Butler Hospital. She
joined the Brown faculty in 2003, as a psychiatrist and NIMH
K23 research career development awardee at Butler Hospital.
She was the Director of the Laboratory for Clinical and Trans-
lational Neuroscience at Butler Hospital and served as the Di-
rector of Research at Butler Hospital from 2014-2021. Professor
in the Department of Psychiatry and Human Behavior since
2015, Dr. Tyrka was most recently Vice Chair of Psychiatry and
Human Behavior at Brown and Chief Scientific Officer at Care
New England. She is also affiliated faculty of the Carney Insti-
tute for Brain Science at Brown.

Dr. Tyrka is known for her groundbreaking work on early ad-
versity and trauma in children and adults, including discoveries
of key social, behavioral, and molecular mechanisms of health
risk and resilience. This work involves collaborations with doz-
ens of faculty across several departments at Brown in addition
to national and international collaborations. She is the found-
ing Co-Director of the Initiative on Stress, Trauma, and Resil-
ience (STAR) at Brown, which includes a Center of Biomedical
Research Excellence (COBRE) grant and a T32 post-doctoral
research fellowship program at The Miriam Hospital.

Dr. Tyrka has also contributed to pharmacologic, behavior-
al, and neuromodulation treatment trials for depression and is
an attending psychiatrist in the Butler Hospital Transcranial
Magnetic Stimulation Clinic. A dedicated and accomplished
mentor and leader in research training, she is Director of the
NIMH-funded R25 Research Training Program for physician sci-
entists in psychiatry training and the Summer Research Fellow-
ship for medical students from backgrounds underrepresented
in medicine.

An elected fellow of the American College of Neuropsy-
chopharmacology (ACNP), Dr. Tyrka has held several nation-
al leadership roles, including as Chair of the ACNP Women’s
Taskforce. <
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Appointments

Joanne Barrett, RN, BSN,
named Women Veterans
Program Manager at VA
Providence

PROVIDENCE — The VA Providence
Healthcare System announced that

JOANNE BARRETT, RN, BSN, has
been named the Women Veterans

Program Manager. Barrett is a Vet-
eran with 24-years of service in
the Rhode Island Air National Guard as a combat medic and a
nurse. She has also been working at VA Providence since 2009,
in various roles such as medical technician, Intensive Care Unit
nurse, and Operating Room/Patient Acute Care Unit nurse.

“Joanne Barrett brings a wealth of experience, knowledge,
and passion to her new position,” said LAWRENCE CONNELL,
VA Providence Healthcare System Director, “we’re extremely
pleased she is in this role.”

Barrett aims to inform women Veterans about the many
programs and benefits that VA Providence offers, such as:

e Women'’s primary care in Providence, Middletown, New
Bedford, and Hyannis, with designated women providers
who offer comprehensive and gender-specific care;

e Family planning and preconception counseling, menopause
care, mental health treatment, osteoporosis screening and
management, and more;

e Preventive care including cancer screenings and
immunizations;

e Telehealth, gender affirming care, weight management,
nutrition, and wellness programs. <
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Patrick Vivier, MD, PhD,
named Dean of URI College
of Health Sciences

KINGSTON —The University of Rhode
Island has appointed PATRICK
VIVIER, MD, PhD, as the next dean
of the College of Health Sciences.
Dr. Vivier is a member of the Tufts
University School of Medicine se-
nior leadership team and currently
serves as interim chair of the Tufts Public Health and Commu-
nity Medicine Department; director of the Public Health Pro-
gram; and professor of public health and community medicine,
and pediatrics.

Prior to his tenure at Tufts, which began in 2022, he served
on the faculty at Brown University for more than 25 years and
was a pediatrician at Rhode Island’s Hasbro Children’s Hospital.

At Brown, Dr. Vivier was the founding director of the Hassen-
feld Child Health Innovation Institute. He helped establish an
interdisciplinary team of faculty and staff spanning the Schools
of Medicine and Public Health, Hasbro Children’s Hospital, and
Women & Infants Hospital that engaged in interdisciplinary re-
search. He led the development and implementation of a stra-
tegic plan that included a focus on key childhood health issues
and developed partnerships with state government agencies in
support of public health initiatives.

Dr. Vivier also served as director of several Brown programs,
including the interdisciplinary education programs in public
health, the clinical and translational research training programs,
the Master of Public Health program, and the community health
clerkship. At Hasbro Children’s Hospital, he served as director
of the Division of General Pediatrics and Community Health.

Dr. Vivier was a professor of pediatrics at Brown and Tufts.
He is the recipient of several awards, including the Royce Fam-
ily Associate Professorship in Teaching Excellence from Brown,
the Healthy Housing Award from the Rhode Island Department
of Health, and the Robert Wood Johnson Generalist Physician
Faculty Scholar Award.

He earned a bachelor’s degree with honors in medical anthro-
pology and a Doctor of Medicine degree from Brown, and a PhD
from Johns Hopkins University. He performed his residency
in pediatrics at Brown, Rhode Island Hospital, and Women &
Infants Hospital; and a fellowship in health services research
with a focus on primary care at Johns Hopkins.

Dr. Vivier has served on several national committees, includ-
ing a current role as chair of site visit teams for the Council
on Education for Public Health. He is a member of the Amer-
ican Pediatric Society, the Society for Pediatric Research, the
Academic Pediatric Association, and the American Academy of
Pediatrics.

His appointment follows a comprehensive and competitive
national search. His tenure at URI will commence on January
16, 2024. %
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Appointments

Mahesh V. Jayaraman, MD,
named Chief of Diagnostic
Imaging at Lifespan
PROVIDENCE — MAHESH V. JAYA-
RAMAN, MD, director of the Neu-
rovascular Center at Rhode Island
Hospital, has been named Chief of
Diagnostic Imaging at Lifespan. He
will also be Chair of the Depart-
ment of Diagnostic Imaging at the
Alpert Medical School and the Elfriede Collis-Frances Weeden
Gibson Professor of Diagnostic Imaging.

Dr. Jayaraman is the president of the Society of Neurointer-
ventional Surgery, a senior member of the American Society of
Neuroradiology, and a fellow of the American College of Ra-
diology. He completed the residency program in Diagnostic Ra-
diology at Rhode Island Hospital/Brown University, where he
was chief resident, and fellowships in both Diagnostic and Inter-
ventional Neuroradiology at Stanford University.

As Lifespan’s Chief of Diagnostic Imaging, he will spearhead
the implementation of novel technologies aimed at improv-
ing patient care and expanding research in the areas of human
factors research and population imaging, further solidifying
Lifespan’s commitment to advancing medical knowledge and
improving healthcare outcomes.

“Dr. Jayaraman’s advancements in clinical innovation have
helped elevate the quality of Lifespan’s diagnostic imaging
services, which is essential to our mission of delivering excep-
tional care to patients,” said Lifespan President and CEO JOHN
FERNANDEZ. <
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Recognition

Blue Cross & Blue Shield of Rhode Island earns
top score in 2023-2024 Corporate Equality Index

PROVIDENCE — Blue Cross & Blue Shield of Rhode Island
(BCBSRI) received a top score of 100 on the Human Rights
Campaign Foundation’s 2023-2024 Corporate Equality Index
(CEI), the nation’s foremost benchmarking survey and report
measuring corporate policies and practices related to LGBTQ+
workplace equality.

BCBSRI joins the ranks of 545 major U.S. businesses that
earned the Equality 100 Award: Leader in LGBTQ+ Workplace
Inclusion. BCBSRI is the only insurer in Rhode Island to receive
the award and is the only company to attain a score of 100 for
nine consecutive years.

The results of the 2023-2024 CEI showcase how U.S.-based
companies are promoting LGBTQ+ friendly workplace policies
in the U.S. and abroad. The first year of the CEI included 319
participants, and the 2023-2024 CEI now includes 1,384 par-
ticipants; further demonstrating the tremendous trajectory of
the CEI, a record-breaking 1,340 businesses have non-discrim-
ination protections specific to gender identity, up from just 17
in 2002. These critical non-discrimination protections cover 21
million employees in the United States and around the globe.

The CEI rates companies on detailed criteria falling under
four central pillars:

e Non-discrimination policies across business entities

e Equitable benefits for LGBTQ+ workers and their families
e Supporting an inclusive culture
e Corporate social responsibility

The CEI rates employers providing these crucial protections
to over 20 million U.S. workers and an additional 18 million
outside of the U.S. Companies rated in the CEI include Fortune
magazine’s 500 largest publicly traded businesses, American
Lawyer magazine’s top 200 revenue-grossing law firms (AmLaw
200), and hundreds of publicly and privately held mid- to large-
sized businesses.

The full report is available online at www.hrc.org/cei. <
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Places

disorder medications

KINGSTON [UNIVERSITY OF RHODE
ISLAND] — The University of Rhode
Island College of Pharmacy will fur-
ther the fight against the ongoing
opioid epidemic thanks to a new
$455,000 grant from the Foundation
for Opioid Response Efforts (FORE)

L to train pharmacists to prescribe
and dispense medications for opioid use disorder.

Led by Clinical Professor JEFFREY BRATBERG, PharmD,
the College of Pharmacy will initiate two novel approaches to
providing medications for opioid use disorder via community
pharmacies, particularly in areas where physician prescribers
are limited. First, a collaborative practice agreement developed
in Rhode Island, in which a pharmacist is allowed to prescribe
and treat a specific condition under the supervision and author-
ity of a licensed physician, will be adapted and implemented
in Connecticut. It will enable pharmacists in that state to be
trained to initiate buprenorphine and provide maintenance care
to people with opioid use disorder.

Second, a protocol for informing patients, starting treatment,
and providing ongoing care will be implemented in communi-
ty pharmacies in Ohio, where Drug Enforcement Administra-
tion-licensed pharmacists can prescribe controlled substances.
The Legislative Analysis and Public Policy Association, through
this funding to URI, will also conduct a state-by-state review
of pharmacy regulations and develop toolkits for pharmacies in
other states with the goal of expanding these new approaches to
community pharmacies across the United States.

“T look forward to exploring and documenting the most
effective ways to build sustainable addiction treatment models
Dr. Bratberg said. “As key access
points for harm reduction services like naloxone, sterile syring-

in community pharmacies,”

es, and medication for opioid use disorder, pharmacists play an
essential role in addressing the overdose crisis.”

The award is part of $1.3 million in new grants FORE award-
ed as part of a mission to improve access to lifesaving opioid
use disorder medications, which are key to reversing overdoses.
Only about 18 percent of people with opioid use disorder report
the use of lifesaving medications like buprenorphine in their re-
covery, despite efforts to increase the number of providers who
can prescribe it.

PEOPLE/PLACES

URI College of Pharmacy wins national grant to improve access to opioid use

Dr. Bratberg has a history of working to improve access to
medications to treat opioid use disorder. During his time at
URI, he has established an overdose education and naloxone
training program for pharmacists in the first-in-nation state-
wide Collaborative Pharmacy Practice Agreement for nalox-
one, and led a study published in the New England Journal of
Medicine showing patients with opioid use disorder can safely
receive treatment in a community pharmacy, and that they are
more likely to follow up with treatment. He played a key role in
the American Pharmacists Association’s policy statements ex-
pressing support for decriminalizing the personal possession or
use of illicit drugs and drug paraphernalia; serves on the Rhode
Island Governor’s Overdose Prevention and Intervention Task
Force, and has led several research efforts on the subject, funded
by multiple national organizations. <

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 Rl at
1-855-840-4774 (TTY 711)

Thank you from all of us at Neighborhood
for your commitment and partnership

in ensuring Rhode Island families keep
their health care coverage!

Neighborhood

members can scan

the QR code to update
their address through

our new e-form or visit &

www.nhpri.org

Nelghborhood
() Health Plan

OF RHODE ISLAND

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

JANUARY 2024 RHODE ISLAND MEDICAL JOURNAL 59


https://web.uri.edu/pharmacy/meet/jeffrey-bratberg/
https://web.uri.edu/pharmacy/2023/01/11/study-shows-pharmacists-can-safely-effectively-start-treatment-for-patients-with-opioid-use-disorder/
https://web.uri.edu/pharmacy/2023/01/11/study-shows-pharmacists-can-safely-effectively-start-treatment-for-patients-with-opioid-use-disorder/
https://web.uri.edu/pharmacy/2023/01/11/study-shows-pharmacists-can-safely-effectively-start-treatment-for-patients-with-opioid-use-disorder/
https://web.uri.edu/pharmacy/2023/01/11/study-shows-pharmacists-can-safely-effectively-start-treatment-for-patients-with-opioid-use-disorder/
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2024-01.asp
https://www.rimedicalsociety.org

	COVER
	CONTENTS-Cases, Images in Medicine
	CONTENTS–Contributions
	CONTENTS–Features, News, People, Obituaries
	CASE-Haribhakti
	CASE-Komsani
	CASE-Iheanacho
	CASE-Nuss
	CASE-Rehman
	CASE-Gonzalez
	CASE-Thayer
	IMAGES-John
	IMAGES-Kelly
	CONTRIBUTION-Polnaszek
	CONTRIBUTION-Gimovsky
	HEALTH-Kunchay
	HEALTH–Vital Statistics
	SPOTLIGHT-Szkwarko
	NEWS
	PEOPLE/PLACES

