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We use the latest technology to give 
our surgeons a helping hand. 

When it came to following doctors' orders, we did it in every way imaginable to ensure that our hospital 

is one of the preferred medical-surgical facilities in the region. The surgeons in our community can now 

perform minimally invasive techniques using the very latest technology, including the da Vinci® Xi™ 

and Mako™ Robotic-arm Assisted Surgical System. In addition to a 

state-of-the-art intensive care unit, we offer 25 fully appointed private 

rooms with patient lift systems and overnight accommodations for family 

members. Plus, our hospital-based physicians are always available after 

hours to conveniently oversee your patients' care when needed. To learn 

more and schedule a personal tour, please call 909/596-7733, ext. 2232. 

CASA COLINA 
Hospital and Centers for Healthcare 

Where Better Begins 

Take a virtual tour 
by visiting us at 

www.casacolina.org/tour 

255 East Bonita Avenue (at Garey), Pomona, CA + www.casacolina.org 



SAN ANTONIO REGIONAL HOSPITAL 

Bringing You a Brand New Experience in Patient Care 

For over a century, San Antonio Regional Hospital has delivered exceptional care with compassion. This 

promise continues with the completion of our major expansion project Our newly opened patient 

tower and larger emergency department were designed with you in mind. With next generation medical 

technology, private rooms, and extra amenities for the comfort of our patients and their families, a brand 

new experience in patient care has arrived to meet the needs of our growing region. 

New Patient Tower 

• 180,000 square foot expansion

• 92 private rooms, including a third intensive care unit

• New 52-bed emergency department

• Grand lobby entrance with adjacent parking

• New visitor amenities amenities an art gallery , coffee

bistro, and healing gardens

Our Life's Legacy. Your Healthy Future. 

Advanced Technologies 

• Designated STEMI Receiving Center (advanced heart attack treatment)

• Certified Primary Stroke Center

• Orthopedic Institute and Joint Replacement Center

• Women's Breast and Imaging Center

• Gamma Knife non-invasive radiosurgery (brain surgery without an incision)

• da Vinci Surgical System (minimally invasive robotic surgery)

• StreamLAB (robotic laboratorysystem)

• Tomosynthesis ( 3-0 mammography)

SARH.org I 909.985.2811
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EDITORIAL 

Preface for 2017 Edition Yin H. Lai, M.D. 

Editor-in-Chief 

" One World - One Medicine - One Health " --- from CDC 

Do you know? 

October 15 to 21, 2017 was "International Infection Prevention Week". We have an article 

(by Dr. David Ha et all) which introduces a program regarding antibiotic stewardship and 

infection prevention at PVHMC. 

November 3, 2017 was "One Health Day" conducted by CDC. The basic concept is that: to 

reach the goal of "Complete Health Care", the entire world needs collaborative efforts to 

provide a comprehensive care of human, animals and environment. Please read the article 

"The Importance of One Health Perspective ..... " (by Professor Selnow et all). 

All articles in our 2017 issue are written by outstanding professors and clinicians from 

PVHMC, SARR, CASA COLINA HOSPITAL, UCI, UCLA, USC, UCRiverside, Western 

University, Cedars-Sinai, City of Hope, San Francisco State University, Harvey-Mudd, Keck 

Graduate Institute and Claremont Graduate University ... ). 

All articles are strictly peer reviewed by enthusiastic specialists and editorial board members. 
I appreciate all supporters, as listed on page 2. who make this academic journal grow, 

continue to introduce newest medical knowledge, functioning as a proceeding to record 
annual achievements of local hospitals, providing an opportunity for clinicians to publish 

articles, and functioning as a teaching tool for medical students and residents in training. 

The famous American educator Mark Hopkings wrote : 

" Climb High, Climb Far; Your Goal, the Sky; Your Aim, the Star". 

The Medical Journal of Southern California Clinicians says: 

" Our Mission : One Health 

Our goal: Universe 

Our Aim: Human, Animals and Environment". 
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EBY-POSITIVE PLASMABLASTIC LYMPHOMA 

PRESENTING AS A RECTAL MASS IN AN 

HIV-POSITIVE PATIENT 

A Case Presentation and Review of Literature 

Cyrus Parsa D.O., 
Chair & Professor of Pathology / 
Professor 

College of Osteopathic Medicine 

of the Pacific 

E-Mail: cparsa@westernu.edu

Phone: 909-469-5224

Robert Orlando M.D. PhD, 

Professor of Pathology 

College of Osteopathic Medicine 

of the Pacific 

E-Mail: rorlando@westernu.edu

Jin Guo, M.D. 

Assistant Professor of Pathology 
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of the Pacific 

E-Mail: jguo@westernu.edu

Jonathan Melgar MS IV, 
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keyword: rectal plasmablastic lymphoma, 

EBV associated lymphoma, ffiV-associated lymphoma 

ABSTRACT: 

Gastrointestinal tract is the most common site of extran

odal lymphomas, comprising approximately 15-20% of 

all lymphomas. The most common site of involvement is 

the stomach followed by small intestine. Rectal involve

ment by lymphoma is relatively rare and usually seen in 

the elderly or the HIV infected patients, especially with 

associated Epstein-Barr virus (EBV) infection. 

CASE PRESENTATION: 

A 39-year-old HIV-positive Hispanic male presented to 

the emergency department with symptoms of generalized 

weakness, fever, chills, and diffuse abdominal pain. He 

also complained of intermittent constipation and 

diarrhea with anal pain and blood in the stool of approxi

mately one year duration. Five years ago, he noticed 

blood in stool and was treated as hemorrhoids. Ten days 

prior to admission at this hospital, the patient was seen at 

a local hospital due to losing weight and diffuse abdomi

nal pain. The patient was scheduled for a colonoscopy, 

but he signed out of the hospital against medical advice. 

At emergency department, a CT scan of abdomen 

showed a large rectosigmoid mass of 11 x 15 x 9 cm 

with partial obstruction (Figure 1). The mass was found 

to extend down the rectum and anus and compressed the 

bladder anteriorly. 

Figure 1. CT of the abdomen shows a large mass compressing on the 

bladder 
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On physical examination, the patient was a cachectic 

male in mild distress with sunken temples. 
His temperature was 99° F, his pulse was 112/minute, 
blood pressure was 94/55 mm Hg, and respirations was 

20/minute. 

Laboratory findings included a CD4 count of l 70/mm3
• 

white blood cell count of 4.9 X 109/L, and hemoglobin 

of 8.8 g/ dL. Tumor marker studies including CEA and 
CA 19-9 were within normal limits. 

A sigmoidoscopic biopsy showed colonic mucosa 

infiltrated by closely packed large malignant neoplastic 
cells with pleomorphic nuclei and significant mitotic 

activity (Figure 2). The initial differential diagnoses 

included poorly differentiated squamous cell carcinoma, 
large cell lymphoma, or other undifferentiated malignant 

neoplasms. 

Figure 2. Biopsy of the rectal mass shows malignant lymphocytes with 

closely packed large nuclei, prominent nucleoli, and many mitotic 

figures, some with atypia (arrow). 

Immunohistochemical stains were negative for cytokera
tins, CD20, CD10, CD3, and CDs as well as other usual 

lymphocytic markers. The neoplastic cells were however 
positive for CD138; EBER, a marker for EBV (figure 3); 

and Ki-67, a marker of cell proliferation, of virtually 
100%. These histologic and Immunohistochemical 

findings argue against carcinoma and favor a diagnosis 
of EBV associated plasmablastic lymphoma*. Because 
of the significantly elevated proliferative index (Ki-67), 

MYC gene rearrangement was tested for evidence of 
amplification, which was positive. MYC gene belongs to 
the immediate early response genes, which are rapidly 
and transiently induced by RAS/MAPK signaling 

following growth factor stimulation of quiescent cells. It 
represents a potent oncogene. 

Figure 3. Immunohistochemical stain for EBER (marker for EBY), 

performed on a histologic tissue section of the rectal mass is positive 

(yellow arrows). 

DISCUSSION: 
Since the advent of anti-retroviral therapy (ART) there 
has been a significant increase in lifespan of HIV

infected individuals, but has led to an unintended rise in 
their malignancy-related deaths due to immunosuppres

sion and advancing age1
• Because of improvement in the 

CD4 count of patients on ART therapy there has,

however, been a decreased incidence and risk for
non-Hodgkin lymphoma 2

. Therapy with non-nucleoside
reverse-transcriptase inhibitors (NNRTls) and/or
protease inhibitors (Pis) may have specially contributed

to a decrease risk in these individuals from developing

lymphoma, whereas the protective effect of nucleoside
analogues alone was found to be inferior8.

Non-Hodgkin lymphoma is more likely to be encoun
tered in HIV-infected individuals with CD4 counts below 
100 cells/µL. A French prospective cohort study involv

ing 52,278 HIV-infected patients demonstrated that 
HIV-infected patients with CD4 counts less than 50 
cells/µL had about a 15-fold increase in likelihood of 

developing NHL compared to patients with CD4 counts 
between 350-499 who were only two times as likely to 

develop NHL 7. Individuals with a genetic component of 
protection via the CCR5-32 deletion tend to have a more 
favorable prognosis and are threefold less likely to 

develop an AIDS-related lymphoma9
• 

The most common systemic NHL subtypes in individu
als exposed to HIV are: Diffuse large B cell lymphoma 
(DLBCL, approximately 75 percent), Burkitt lymphoma 
(approximately 25 percent), Indolent B cell lymphoma 

(10 percent), Plasmablastic lymphoma (at approximately 
2.6 percent), and T cell lymphoma (1 to 3 percent)3

• 

Lymphomas of the gastrointestinal tract were found to be 
in 14 percent of those with AIDS-related lymphomas, 
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with less than 5 percent occurring in the liver, cecum, 
and rectum4. EBV has been detected in almost 
three-fourths of AIDS-related plasmablastic lymphomas. 
The W HO classifies plasmablastic lymphoma as a 
variant of DLBCL. Some immunophenotypic studies 
are, however, not supportive of this concept 18. 

There is susceptibility of B cells to EBV infection in 
HIV-positive individuals due to impaired T cell immuni
ty. EBV co-infection increases the risk of development of 
lymphomas in individuals with AIDS by the proposed 
mechanism of expansion of B cell clones (proliferation 
of clones of cells that have undergone alterations in 
oncogenes or tumor suppressor genes). Genes such as 
c-MYC and TCLl oncogenes are susceptible to muta
tions in the setting of chronic B cell stimulation12• 

Plasmablastic lymphoma is an aggressive subtype of 
non-Hodgkin lymphoma , seen in HIV-positive patients, 
showing a strong correlation of co-infection with EBV 16• 

Although rare, EBV-positive plasmablastic lymphoma 
should be a differential diagnostic consideration in 
patients with a history of immunodeficiency presenting 
with nonspecific symptoms of weight loss, abdominal 
pain, and rectal bleeding, especially in the presence of a 
rectal mass. 

Plasmablastic lymphomas are generally associated with a 
poor prognosis and treatment options are limited due to 
the aggressive nature of this neoplasm. Reports in 
literature suggest that early clinical stage and complete 
response to chemotherapy with either CHOP, infusional 
EPOCH, hyperCVAD, and CODOX-M/IVAC are 
associated with a better outcome15. 

CONCLUSION: 

We present a case of an HIV-positive 39-year-old male 
who presented with vague non-diagnostic symptoms of 
weakness, weight loss and abdominal pain referred to his 
thighs. On further questioning, he also complained of 
anal pain and bloody stools that were attributed to 
hemorrhoids. CT of the abdomen showed a large rectal 
mass which upon biopsy was diagnosed as EBV-positive 
plasmablastic Lymphoma. The latter should be included 
as an important differential diagnostic consideration in 
HIV or immune suppressed patients. 
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ABSTRACT: 

Poor surgical management of primary appendici

tis leaving an appendiceal stump greater than 0.5cm can 

result in re-inflammation and recurrent appendicitis. We 

report the case of a 62-year-old female with a 1-year 

history of intermittent right lower quadrant ( RLQ ) 

abdomnal pain 46 years after open appendectomy. The 

diagnosis of stump appendicitis was made by CT and 

laparoscopic completion appendectomy was performed. 

Stump appendicitis is a rare complication of appendecto

my that must be considered in the clinical and surgical 

management of patients with RLQ abdominal pain with 

a history of previous appendectomy. 

INTRODUCTION: 

Appendicitis, or inflammation of the appendix, 

is the most common diagnosis leading to emergency 

abdominal surgery in the United States (I). The lifetime 

risk of developing appendicitis is 8.6% for men and 6. 7% 

for women (2). Appendicitis classically presents as 

periumbilical pain that migrates to the RLQ abdominal 

pain and can present with associated with anorexia, 

nausea, and vomiting. Pain at McBurney's point, a 

positive Rosving's sign, positive psoas sign, and positive 

obturator sign can confirm the diagnosis. 

While appendicitis is a clinical diagnosis, the advance

ment of imaging studies such as ultrasound (US) or 

computed tomography (CT) can help confirm the 

diagnosis. These imaging studies can help differentiate 

from other presenting conditions that mimic acute 

appendicitis. In performing an appendectomy, it is 

crucial to properly identify the anatomy before resecting 

the appendix. In this paper, we aim to discuss a rare 

complication of appendectomy - stump appendicitis. 

CASE PRESENTATION: 

A 62-year-old female presented to the emergency room 

with worsening RLQ abdominal pain. She had an open 

appendectomy performed 46 years ago and had a 1-year 

history of recurrent RLQ pain with intermittent nausea, 

vomiting, and diarrhea. She had a history of multiple 

visits to physicians who did not suspect appendicitis given 

her history of appendectomy. Her labs showed a total 

leukocyte (WBC) count of 6.4x109/L. A CT performed 

found a short approximately 3cm tubular structure arising 

from the cecal pole within the expected region of the 
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appendiceal stump with 3 moderate to large appendico
liths in situ measuring up to 1.5cm in maximum diameter. 

There was associated moderate mural thickening in 
addition to minimal pericecal fat stranding and several 
prominent lymph nodes in the ileocecal area indicative of 
uncomplicated acute/ subacute on chronic stump appen

dicitis. She was immediately scheduled for a laparoscopic 
complete appendectomy. Intraoperatively, the taenia coli 
was identified and followed down to the ileocecal region, 

where there was inflammation and adhesions from the 

previous surgery. 

The area of inflammation was resected using a stapler 
and removed laparoscopically. Post-operatively the 
patient was observed overnight and her abdominal pain 

resolved. She was discharged after 1 day with mild 

incisional pain. The pathology report on the specimen 
confirmed an appendiceal stump with acute and chronic 
inflammation, congestion, and hemorrhage. 

DISCUSSION: 

Stump appendicitis (SA) is defined as re-inflammation of 

any residual appendiceal tissue after appendectomy (3). It 
has a reported incidence of 1 in 50,000 cases and can 
occur from 2 weeks up to 50 years after appendectomy 

(1,4). The presenting symptoms of SA are indistinguish
able from those of primary appendicitis, however most 
clinicians do not consider recurrent appendicitis as a 

differential diagnosis for patients with RLQ abdominal 
pain after previous appendectomy (5). This is primarily 
due to a lack of awareness, as SA is not prominent in 

medical literature. Although the first documented case of 

SA was reported in 1945, several systematic reviews have 
found less than 100 reported cases in the literature (2-4).

Most commonly stump appendicitis is misdiagnosed 

as constipation, gastritis, or right-sided diverticulitis (4). 

The differential diagnosis can include Meckel's diverticu

litis, Crohn's terminal ileitis, ureteric colic, cecal divertic
ulitis, or acute cholecystitis (6). A delay in diagnosis can 
lead to perforation with or without gangrene (5). The 
pathology of the appendiceal stump can vary widely to 

include infection, malignancy and hemorrhage (7).

The most common radiographic tests to confirm the 

diagnosis of stump appendicitis are ultrasound (US) and 
CT. US can reveal a thickened stump, inflammatory 

changes, fecalith, fluid in the right iliac fossa and 
surrounding stump, and edema of the cecum (2). 

Abdominal CT is the gold standard for the diagnosis 
of stump appendicitis. To date, there are not enough cases 
of stump appendicitis to draw any conclusions regarding 

etiology (1). It is corroborated that stump appendicitis is 

highly unlikely with an appendiceal stump shorter than 
0.5 cm (2). it is corroborated that SA is highly unlikely to 

occur in appendiceal stumps shorter than 0.5cm (2).

Leaving a longer stump may result in chronic inflam

mation or serve as a reservoir for fecoliths, thus the 
appendix is more prone to becoming ischemic and 
eventually perforate or suppurate (4). This can be avoided 
with proper surgery of primary appendicitis. 

In both laparoscopic and open surgeries, it is essential 

for the surgeon to identify the appendicular base clearly 
before performing appendectomy. This can be done by 

tracing the taenia coli to the base of the appendix, or 
locating and ligating the recurrent branch of the appen
dicular artery that marks the appendicular base (3). If this 

is not possible with the laparoscopic approach, then 

conversion to an open procedure is mandatory (9). The 
use of stapling devices where the appendix can be 
stapled-off at its base leaving virtually no appendicular 
tissue at all is the mainstay in preventing the possibility 

of developing SA (3). 

The treatment of stump appendicitis is a complete 

appendectomy. It is recommended to follow a laparo
scopic approach guided by the CT findings (5). One of 

the greatest challenges of a complete appendectomy is 
identifying the stump, especially in the setting of chronic 

inflammation. The procedure is very similar to that of 
the initial appendectomy although extended resection 

may be required in the presence of extensive inflamma

tion and peritonitis. Severe cases may require ileocecos
tomy to completely remove all the inflamed tissue (10).

CONCLUSION: 

Stump appendicitis is a rare complication of appen

dectomy that usually arises in stumps greater than 0.5cm. 
The presentation of SA is similar to that of primary 

appendicitis - periumbilical pain that moves to the right 
ower quadrant of the abdomen, with associated anorexia, 
nausea, and vomiting. Diagnosis can be confirmed either 

by US or CT. Diagnostic delay can lead to perforation 
with or without gangrene. 

The treatment is a completion appendectomy that 
identifies and removes the remaining inflamed appendix. 
Surgery is not indicated for incidental findings of an 

appendiceal stump (5). It is imperative that clinicians do 

not overlook the possibility of recurrent appendicitis 
when evaluating patients with prior appendectomy. 
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Introduction: 

It is known that immunocompromised patients can 

frequently contract fungal infections that result in 

increased morbidity and mortality (II). Fungal infection 

of the musculoskeletal system, including infection of the 

spine and intervertebral space, is uncommon. The most 

common cause of fungal infection is Candida after organ 

transplantation, therefore resulting in neutropenia (I). The 

most common etiologies of vertebral osteomyelitis 

include Staphylococcus aureus, Mycobacterium tubercu

losis, followed by fungi. Among fungal infections 

Aspergillus vertebral osteomyelitis in immunocompetent 

patients is even rarer, with only a few cases reported (3). 

Inhalation of Aspergillus conidia is a common precipitat

ing event for infection. Historically inhalation of a large 

number of conidia, such as at a construction site, results 

in a high airway exposure and a higher incidence of 

infection. Normally patients on corticosteroids, solid 

organ or bone marrow transplant patients, or patients on 

immunosuppressive therapy are more susceptible to 

infection by Aspergillus species. Inhaled conidia are first 

encountered by phagocytes of the innate host defense, 

such as macrophages found in the lungs. These macro

phages secrete inflammatory-inducing cytokines that 

recruit neutrophils after recognizing components of 

infectious conidia cell walls. 

Neutropenic patients are unable to mount an effective 

response to the inflammatory mediators, resulting in 

uninhibited infection by Aspergillus species. Other 

factors that can contribute to the dissemination of 

Aspergillus throughout the body include: 

1) Suppressing T-cell response, 2) inhibiting macrophage

phagocytosis and, 3) NADPH Oxidase defect (seen in

chronic granulomatous disease). A defining characteristic

of Aspergillus infection is vascular invasion, resulting in

infarction and necrosis of body tissues. This is caused by

fungi binding to blood vessel wall components such as

the basement membrane or the extracellular matrix and

cutting off the blood supply to structures distal to these

blood vessels.

Of the Aspergillus species, A. fumigatus was the most 

common species resulting in infection. A study of 218 

patients with Aspergillus infections found that 67% were 

caused by A. fumigatus, while A. flavus comprised 13%, 
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A. niger comprised 9%, and A. terreus comprised 7% (4). 

Infection can manifest in numerous body systems

including the pulmonary, integumentary, cardiovascular,

musculoskeletal, and gastrointestinal systems. Common

symptoms consist of fever/ chills, chest pain, shortness of

breath, cough and/ or hemoptysis. However, the absence

of these symptoms does not rule out the possibility of

infection by Aspergillus species.

Case Presentation: 

Mr. MC is a 54-year-old male with a history of obesity, 

sleep apnea, and cervical degenerative spondylolisthesis 

who presented to the clinic for evaluation of blood lab 
abnormalities. His initial CBC consisted of WBC of 11. 7 

x 103 / µL, Hgb of 11.2 g/ dL, platelet count of 415 x 103 

/µL, MCV of 74 fL, MCH of 23.3 pg, and an absolute 

neutrophil count of 8760 cells/m3. His CMP was within 

normal limits with the exception of the total protein 

being 8.6 g/dL, an albumin of 3.5 g/dL, and a globulin 

of 5.1 g/dL His serum iron level measured 31 µmol/L, 

TIBC 238 µmol/L, iron saturation was 13%, and ferritin 

was 1945 ng/rnL. Serum Protein Electrophoresis (SPEP) 

measured an M spike of 0.3 g/dL, erythrocyte sedimen

tation rate (ESR) was 106 mm/hr, rheumatoid factor 

measured 37 IU/mL, C-reactive protein measured 9.32 

mg/L, and there was a negative anti-nuclear antigen. The 

patient also stated that he had had a 100-pound weight 

loss over the last year. 

The evidence of microcytic anemia, an elevated ferritin 

level, and low TIBC was suggestive of an anemia of 

chronic disease with concurrent ongoing infection. Four 

months later, a follow-up lab showed M protein spike of 

0.4 g/dL, WBC 13.5 x 103 /µL, Hgb 10.3 g/dL, platelet 

count of 473 x 103 /µL, and absolute neutrophil count of 

10,166 cells/m3, GFR of 42 rnl/rnin/1.73m2, BUN of 
54 mg/ dL, and creatinine of 1.8 mg/ dL. Serum calcium 

levels were within normal limits. Immunofixation 

showed presence of lgG lambda monoclonal band. The 

patient was seen by his nephrologist. IBtrasound of the 

bladder and kidneys showed no significant finding. The 

bone scan showed numerous thoracolumbar compression 

fractures consistent with metastatic disease, multiple 

bilateral healing rib fractures with cervical spondylosis. A 

CT scan of the chest, abdomen, and pelvis without 

contrast showed negative except diffuse sclerosis 

fishmouth deformities and multifocal compression 

fractures in the thoracolumbar spine at multiple levels. A 

bone marrow biopsy showed slightly hypercellular 

marrow but normal tri-lineage hematopoiesis. There was 

also markedly increased iron stains noted and increased 

atypical megakaryocytes. Subsequent flow cytometry did 

not find any phenotypic evidence of leukemia or lympho

ma. A screening for serum free light chains was not 

completed due to the fact that a bone marrow biopsy was 

already obtained, and the negative result did not warrant 

further multiple myeloma workup. Jak 2 and Calretinin 

mutation analyses were completed to confirm if a 

myeloproliferative disorder was the cause of the patient's 

symptoms. Both analyses were found to be negative. 

The patient continued to be monitored with periodic 

CBC and CMP. These tests showed WBC 18.5 x 103 

/µL, Hgb of 10.6 g/dL, platelets of 620 x 103 /µL, ANC 

of 14,504 cells/m3, sodium of 132 mEq/L, K + of 3.3 

mEq/L, albumin of 3.2 g/dL, and globulin of 4.9 g/dL. 

The lab values showed increasing leukocytosis, anemia, 

thrombocytosis, and electrolyte abnormalities. The 

patient presented back to the clinic with debilitating back 

pain, so an MRI of the spine was ordered to assess for 
malignancy metastasis or bone lesions. Findings of the 

MRI were stated to be consistent with extensive metastat
ic disease throughout the lumbar spine and sacral and 

right iliac bone with multifocal compression fractures. 

There is also extension of the mass into the spinal canal 

and bilateral neural foramen, causing spinal stenosis and 

neural forarninal narrowing most severe at L2-3 and L3-4 

levels. 

At the next follow-up visit the patient was in a walker, 

had an additional 13-pound weight loss during the 

previous six weeks, appeared to have tetany, and reported 

loss of control of bowels. The patient was sent to the 
emergency room and evaluated by a neurologist. The 

neurological findings were consistent with cauda equina 

syndrome due to an epidural abscess. An abnormal MRI 

scan showed likely metastatic or possible lymphoprolifer

ative disorder. The spinal mass was removed with L2-4 

laminectomy and medial facetectomies. Grocott ( or 

Gomori) methenamine silver nitrate stain (GMS stain) 

yielded a diagnosis of Aspergillus, which might have 

caused spinal compression fractures. The patient was 

started on Voriconazole and recent lab values were 

measured, with a Hgb of 10.4 g/dL, Hct of 32.4%, MCV 

of 77.6 fL, and a MCH of 24.9 pg. An MRI of the 

lumbar spine was done five months after the surgery and 

showed multilevel foraminal narrowing greatest on the 

right at L4-L5 and L5-Sl and greatest on the left at 

L4-L5. However, no significant central stenosis at any 

level was noted on the MRI. 

Discussion: 

The differential diagnoses for this case presentation 

included: Monoclonal Gammopathy of Undetermined 

Significance (MGUS), multiple myeloma, myeloprolifer

ative disorders, Pott's disease, rheumatoid arthritis, and 

primary hyperparathyroidism. 

lgG/ AIM MGUS is defined as an asymptomatic 

premalignant clonal plasma cell or lymphoplasmacytic 

proliferative disorder that has the presence of a serum 
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monoclonal protein (IgG or IgA or IgM) less than 3 

g/ dL, and clonal bone marrow biopsy plasma cells less 

than 10% and no myeloma defining events, as mentioned 

previously in the CRAB and SLiM criteria (8). Since there 
were less than 10% blasts in the bone marrow biopsy and 

serum monoclonal protein is less than 3 (the patient had 

an M- protein band of 0.4 g/dL), this patient could fall 
under an MGUS diagnosis. It is possible that the patient 
had an underlying MGUS that was not related to the 

disease or its progression. 

The next differential on the list was multiple myeloma. 

The Myeloma International Working Group's (IMWG) 

multiple myeloma's diagnostic criteria involves the 
following: 
1) Clonal Bone marrow plasma cells equal to or greater

than 10% or
2) Biopsy proven bony or extramedullary plasmacytoma

and

3) 1 or more of the CRAB criteria, which includes:
a. Calcium Elevation (> 11 mg/ dL or > 1 mg/ dL

higher than upper limit of normal)

b. Renal insufficiency (Creatinine clearance less

than 40 rnL/min or serum creatinine greater

than 2 mg/dL)

c. Anemia (Hemoglobin less than 10 g/ dL or 2
g/ dL < normal)

d. Bone Disease (One or more 1 lytic lesion on
skeletal radiography, CT, or PET-CT).

or
4) 1 or more of the SLiM criteria, which includes:

a. Clonal Bone marrow plasma cells greater
than or equal to 60%

b. serum free light chain ratio involved:unin

valved greater than or equal to 100

(provided involved free light chain levels are at

least 100 mg/L or higher)

c. MRI showing more than one focal lesion

(greater than or equal to 5 mm each)

involving the bone or bone marrow (8). 

The mild M-protein spike, elevated total protein, and IgG 
lambda monoclonal bands shown on immunofixation 

studies were initially suggestive of multiple myeloma, 

however these are not listed as part of the diagnostic 
criteria. The patient did have multiple bone lesion 

involvements shown on MRI. However, he did not match 

the CRAB criteria or the SLiM criteria. This was because 
his calcium was within normal limits, GFR was 42 and 

Creatinine was 1.8, Hemoglobin was always above 10, 

and clonal bone marrow plasma cells were within normal 
limits. The bone marrow biopsy did not show evidence 
of at least 10 percent of plasma cells, and thus does not 
match the criteria for multiple myeloma. 

Myeloproliferative disorder is a broad spectrum of 
different diseases, which includes: Essential Thrombo-

cythemia (ET), primary myelofibrosis (PMF), polycythe

mia vera (PCV), and chronic myelogenous leukemia 

(CML).Myeloproliferative disorder is a broad spectrum 
of different diseases, which includes: Essential Thrombo

cythemia (ET), primary myelofibrosis (PMF), polycythe

mia vera (PCV), and chronic myelogenous leukemia 

(CML). Myeloproliferative disorders can cause bone 
lesions, as well as weight loss and fatigue. However, these 

aforementioned myeloproliferative disorders are less 

likely for the following reasons: 

1 )PCV would be less likely in this patient due to the 
history of anemia instead of polycythemia. 

2)CML is less likely in this patient as well based on the

negative bone marrow biopsy, the lack of clonal

proliferation of WBCs in cytometry testing, and a

lower than expected leukocytosis.
3)Primary myelofibrosis is less likely because of the lack

of splenomegaly on physical exam and CT imaging,

and the lack of myelofibrosis noted on bone marrow

biopsy.

In addition, Calreticulin (CALR) exon 9 mutation and 

JAK 2 mutation tests were both negative in this patient. 

However, according to the revised WHO diagnostic 
criteria for PCV, ET, and PMF, these disorders are not a 
static but not continuous spectrum, and absence of 

disease does not necessarily rule out the disease (9). 

Tuberculosis can occur outside of the lungs and involve 

the vertebral bone, and this is known as Pott's disease. 
Tuberculosis of the bone can lead to bone degeneration 

and deformity, which may lead to cauda equina 

syndrome (2). Pott's disease is usually a complication of 

tuberculosis in immunocompromised adults. However, 
with a negative CT scan of the lungs and a negative AFB 
stain of the epidural mass that was excised, tuberculosis 

is a less likely. 

Rheumatological diseases such as Sjogren's syndrome 

and systemic lupus erythematosus can cause elevation of 
the M-protein spike, along with other inflammatory 

markers such as rheumatoid factor and ESR, as was seen 
in the patients lab results. The inflammation that is 

caused by these diseases can lead to inflammation of the 
bone and cause sclerotic changes. This presents similarly 

to osteomyelitis on imaging. Having said that, besides the 

rheumatoid factor, all other Lupus 12-panel markers 
came back negative, making a rheumatological cause less 
probable. 

Lastly, primary hyperparathyroidism can cause bone lytic 
lesions that can present similarly as they did in the 

patient's case. However, based on the normal calcium, 

PTH lab values, and negative DEXA scan, this made 

primary hyperparathyroidism less likely of a cause. 
Based on the rapid progression of fecal incontinence and 
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lower extremity neurological abnormalities, numerous 

multifocal compression fractures and bilateral spinal 

foramina stenosis on MRI imaging, and positive GMS 

fungal stain with fungal hyphae suggestive of Aspergillus 

species; the patient was diagnosed with cauda equina 

syndrome secondary to Aspergillus vertebral osteomyeli

tis and epidural abscess. GMS fungal stain is considered 

the standard diagnostic tool for Aspergillus identification, 

and Aspergillus typically appear as thin septal hyphae 

with acute angle dichotomous branching (5). The afore

mentioned description of aspergillus spp was consistent 

to what was found in the surgical pathology report of the 

L2-L4 epidural mass. The Aspergillus epidural abscess 

caused extensive enough compression of the nerve roots 

that it resulted in cauda equina syndrome. 

This was consistent with the fecal incontinence, as well as 

the neurological abnormalities of hip flexor and quadri

ceps weakness and absent knee deep tendon reflexes. 

Many indications from the imaging and initial lab 

findings pointed towards malignancy as the root cause of 

bony changes, anemia, and acute renal failure. However, 

through numerous negative findings from follow-up tests 

and the definitive epidural mass biopsy, the culprit was of 

an infectious rather than neoplastic nature. The patient 

had no past history of IV drug use, smoking, alcohol 

abuse, previous spinal or lumbar puncture procedure, and 

was never deemed immunocompromised based on 

previous CBC labs. The patient used to work at a nuclear 

plant and his father has had a history of tuberculosis 

exposure; however the source of the Aspergillus infection 

that lead to the vertebral osteomyelitis and epidural 

abscess is unknown. A study found that patients most 

commonly acquired aspergillosis from a hematogenous 

infection, although about one fourth of the patients 

obtained the infection from a spinal procedure (ID). Data 

from a case study reported approximately 30% of 

patients with Aspergillus vertebral osteomyelitis were 

immunocompetent (6). 

Prognosis and survival of patients with Aspergillus 

vertebral osteomyelitis is not well- studied due to the 

rarity of its occurrence, but a review done by Vinas et. al 

in 1999 stated that in immunocompetent patients, the 

mortality rate was approximately 30% and the recovery 

rate was around 68.3%(11). However, since the emergence 

of many different antifungal therapies, other more recent 

studies have reported a mortality rate of 20% (IO). 

Patients with paraplegia tended to have poorer outcomes 

than those that did not have such significant neurological 

damage. 

Figure 1: AMS stain of MC's L2-L4 vertebral mass showing aspergillus 
species with septate hyphae and acute angle dichotomous branching 

Figure 2: T2 weighted MRI of lumbar spine showing extension of mass 
into spinal canal at level of L2-L3 and L3-L4 and partial effacement of 

perineural fat 

The data on the efficacy and outcome of treatments for 

Aspergillus vertebral osteomyelitis have been limited 

mainly to small case reports and studies. Despite this, 

Infectious Disease Society of America (ISDA) recom

mends either voriconazole or amphotercin for Aspergil

lus Osteomyelitis. Voriconazole has been demonstrated 

to be superior in treatment of invasive aspergillosis and is 

less toxic compared to amphotercin B (4). Voriconazole, 

along with other triazole agents, can be taken orally, and 

the plasma drug levels can be monitored and adjusted for 

safer and more effective treatment. The length of 
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Figure 3: T2 weighted MRI of lumbar spine 5 months after 

L2-L4 laminectomy and medial facetectomies shows mild 

lumbar spondylotic changes at L4-L5 and LS-S 1. No significant 

central stenosis, effacement of perineural fat, or mass with 
extension into spinal canal seen at any level 

treatment has not been established, but ISDA guidelines 

states that the triazole agent(s) should be given for a 

minimum of 6-8 weeks in order to be effective, particular

ly in non-immunocompromised patients. A generous 

range of 1-12 months has been given as a broader 

therapeutic timeline. Most patients that have received 

Voriconazole in the Studemeister et al. study were able to 

tolerate the treatment, except for one patient who had a 

photosensitivity rash reaction (IO).

Cauda equina syndrome is considered a neurosurgical 

emergency. Spinal decompression followed by a lumbar 

laminectomy and medical facetectomy of L2-L4 were 

necessary interventions to relieve the spinal compression 

caused by the epidural abscess. Both interventional 

neurosurgery and triazole therapy are crucial compo

nents in the recovery of the patient. Since the ferritin 

serum levels were elevated, iron supplementation would 

not be an appropriate treatment, as this would increase 

the ferritin levels further and cause an iron overload 

toxicity. 

The fecal incontinence of the patient has since resolved 

and we will be monitoring the patient every 3 months 

with history, physical, and CBC and ferritin levels. As of 

December 1st, 2016, the patient's CBC panel was normal 

and his ferritin has decreased from 2990 ng/mL six 

months prior to this date to 930 ng/mL. The patient is to 

be on a 200 mg oral tablet of voriconazole triazole 

therapy for the next six to twelve months. He had already 

shown signs of recovery in his one month follow up by 

being able to ambulate more, cessation of his inconti

nence, and improvement in his anemia and white blood 

cell count. 
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Attention-Deficit/Hyperactivity Disorder (ADHD) is one 

of the most commonly diagnosed psychiatric diagnoses in 

children and adolescents, affecting about 5% of children 

worldwide (1). Those un- or undertreated are at height

ened risk for problems in school, work, relationships and 

overall functioning. Adults with ADHD are increasingly 

presenting to primary care physicians for assessment and 

management, as most adolescents with ADHD continue 

to have symptoms into adulthood (2). Pharmacological 

interventions for ADHD have been shown to be very 

effective, both in children and adults. An understanding 

of effective assessment and treatment, as well as potential 

adverse effects of pharmacological treatment, is import

ant when these patients present in the primary care 

setting. 

Proper assessment of ADHD relies on an integration of 

clinical information delivered from a variety of sources. 

This is particularly the case when assessing children and 

adolescents, as is an understanding of common comor

bidities. ADHD is not typically diagnosed with neuropsy

chological testing alone, computerized assessments, labs, 

EEG or brain imaging. In children and adolescents, a 

review of rating scales and school records is a helpful 

approach. The website www.adhd.net is a good resource 

for free, downloadable ADHD rating scales, including the 

SNAP-IV and the Vanderbilt teacher/parent scales. Other 

helpful rating scales for purchase include the Conners, 3rd 

Edition teacher and parent rating scales, Brown ADD 

scales and the ADHD Rating Scale-IV. Broad-based 

rating scales, such as the Child Behavior Checklist 

(CBCL) can also be useful. In addition to teacher input, a 

review of school records, previous testing and Individual 

Aucation Plans (IEPs), if in place, can also be quite 

helpful. 

After this review/ assessment, a clinical interview is 

necessary for the diagnosis of ADHD. This should focus 

on the DSM-5 diagnostic criteria for inattentive and 

hyperactive/ impulsive symptoms. Six or more criteria 

are required for the diagnosis in children and five or 

more for adults (see Figure 1). There are 3 subtypes 

based on the criteria met: inattentive type, hyperac

tive-impulsive type and combined type. In addition, 

there should be functional impairment in school, work 

or life situations, with symptoms present in 2 or more 

settings. Symptoms must be present before the age of 12 

and not better explained by another disorder. 

DSM-5 ADHD Diagnostic Criteria 

Hvoeractive-lmoulsive Svmotoms Inattentive Svmotoms 

Frequently fidgets, taps hands/feet or Fails to notice details, makes careless 
squirms seated errors 

Frequentlv eets out of seat Trouble maintainine attention 
Runs and climbs when inappropriate Appears not to listen even when spoken 

to directly 
Unable to play quietly Difficultv with oreanization 
Frequently "on the go" as if "driven by a Trouble completing tasks or following 
motor" through on instructions 

Talks to excess Loses or misplaces thines 
Blurts out answers before questions are Avoids activities that require sustained 
answered attention 

Trouble waitine turn or in line Distracted by extraneous stimuli 
Frequently interrupts or intrudes Foreets easily 

Figure 1 

A medical assessment by a physician is also an import

ant approach to assessment. In particular, a thorough 

cardiac assessment is necessary. Questions should 

include a history of cardiac defects, fainting or excessive 

shortness of breath during exercise, a first or second-de

gree relative with a myocardial infarction prior to the age 

of 30, a history of long QT syndrome or Wolf Parkin

son White syndrome, and a history of murmurs or other 

cardiac anomalies. 

In August 2008, the American Academy of Pediatrics 

and the American Heart Association published a joint 

statement on cardiovascular evaluation and monitoring 

in ADHD (3). Because certain heart conditions in 

children may be difficult or impossible to detect, they 

feel it is prudent to carefully assess children for heart 

conditions who need treatment for ADHD. They also 
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note that medications that treat ADHD have not been 

shown to cause heart conditions nor have they been 
demonstrated to increase the risk of sudden cardiac 

death. Their recommendation includes: 

• Obtaining a patient and family health history and a

physical exam focused on cardiovascular diseaserisk
factors

• Acquiring an ECG is reasonable for a physician to
consider. This should be at the physician's judgment
and is not mandatory. Treatment for ADHD should

not be withheld because an ECG is not done.

•Though some medications for ADHD may increase

or decrease heart rate and blood pressure, this is
usually not dangerous. However, vital signs should

be monitored in children with certain heart condi

tions as the physician feels necessary.

A multimodal approach to treatment planning should 
take place after the diagnosis of ADHD is made. This 

includes psychoeducation and patient, parent and school 
focused interventions. Good resources for families on 

the internet include the ADD Association 
(www.add.org), Children and Adults with ADD 

(www.chadd.org) and the American Academy of Child 

and Adolescent Psychiatry "Facts for Families" 
(www.aacap.org). Behavioral parent training and family 

or couples' therapy can also be helpful to address 
problems that occur with the diagnosis outside of the 
school setting. Educationally, school-focused interven

tions such as 504 plans, IEPs, behavioral classroom 

management and standardized testing accommodations 
can be useful. Patient-focused interventions typically 

involve pharmacotherapy, social-related interventions 
and general health maintenance. 

Pharmacotherapy is the gold standard for treatment 

of ADHD. Amphetamine was first tested on pediatric 
headaches by Charles Bradley in the 1930s. Methylphe

nidate (MPH) was synthesized in 1944 and identified as 

a stimulant medication in 1954. Since that time, most 
medications for ADHD have been derived from these 2 

stimulants. Given the length of time these medications 
have been in use, there is ample data to support their 
efficacy and safety, with data from over 300 controlled 

clinical studies (4). Stimulants are generally regarded as 
the most effective medications for ADHD with the most 

robust treatment effect size, and approximately 70% of 

patients respond favorably to the first stimulant 
prescribed (5, 6). 

Stimulants work by influencing catecholamine activity 

in the prefrontal cortex (PFC) and enhance the ratios of 
preferred "signal" to nonpreferred "noise" pathways, 

which leads to improved attention and motor control. 

This can be achieved either by indirect effects of 

increased catecholamines or direct effects of alpha-2 

agonists on glutaminergic signaling in the PFC (7). There 
are 2 classes of stimulant medications, methylphenidates 

(Ritalin, Focalin) and amphetamine salts (Adderall, 

Dexedrine). Both are equally effective with similar side 

effects in clinical studies, and finding the optimal 

medication is achieved through trial and error (2). There 
are many formulations of both medications, most of 

which involve length of action. The more commonly 

used extended release MPH formulations are MPH-ER 
OROS (Concerta) and dexmethylphenidate ER 

(d-MPH-ER; Focalin XR). Immediate release formula
tions of MPH and d-MPH are effective for about 4 
hours, whereas MPH-ER and d-MPH ER can last 10-12 

hours. Similarly, MAS-ER (Adderall XR) and lidexamfe
tamine (Vyvanse) can be effective for 10-12 hours, with 

IR MAS and dextroamphetamine lasting about 5 hours. 
There are many other formulations of mid- to long-act

ing stimulants, such as Ritalin-LA and Dexedrine 
Spansules, though the extended release medications 

mentioned above are the most commonly used in 
clinical practice and will therefore be the focus of this 

article (see Figure 2). 

Extended-Release Stimulant Preparations 

Stimulant Dosages Recommended Range 

MPH-ER OROS [Concerta] 18, 27, 36, 54 mg 18-72 mg/daily 

d-MPH ER (Focalin XR) 5, 10, 15, 20, 25, 30, 35, 40 5-40 mg/daily 

mg 

MAS-ER (Adderall XR) 5, 10, 15, 20, 25, 30 mg 5-30 mg/daily (5-60 

mg/day in adults) 

Lisdexamfetamine 20, 30, 40, SO, 60, 70 mg 20-70 mg /daily 

(Vyvanse] 

Figure 2 

There are also several non-stimulant medications 

approved for use in ADHD. Atomoxetine (Strattera) is a 

noradrenergic reuptake inhibitor FDA approved for 
ADHD. Intuniv (Guanfacine-ER) and Kapvay (Cioni

dine-ER) are 2 other approved medications that work 
through Alpha-2 receptor agonism (see Figure 3). While 

the immediate release formulations of guanfacine and 

clonidine are not FDA-approved for ADHD, these are 
often used in clinical practice. 
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Non-Stimulant Medications FDA-Approved for 

ADHD Treatment 

Medication Dosages Recommended Range 

Atomoxetine (Strattera) 10, 18, 25, 40, 60, 80, 100 0.5-1.4 mg/kg daily (QD 

mg or BID) 

Guanfacine ER (Intuniv) 1, 2, 3, 4 mg 1-4 mg/daily 

Clonidine ER (Kapvay) 0.1, 0.2 mg 0.1-0.4 mg/day (QD or 

BID) 

Figure 3 

The choice of ADHD medication is generally provid

er-preferred, though several factors may be considered. 

Given the efficacy and safety of stimulant medications, 

these are generally considered to be first-line. MPH may 

be milder based on meta-analysis, and amphetamines 

may provide better coverage for adults (8). If a patient 

has a seizure disorder, MPH may be the preferred agent 

based on safety profiles (9). One practical consideration 

is whether or not the patient is able to swallow pills, as 

MPH-ER OROS cannot be crushed or chewed, while 

d-MPH ER, MAS ER and lisdexamfetamine are

capsules that can be opened and placed in food. The

various subtypes of ADHD respond similarly to all

stimulant formulations and are generally not considered

when starting an agent. Non-stimulant formulations are

generally preferred if a patient cannot tolerate the

adverse effects of stimulants, have a history of recent

substance abuse or have concurrent anxiety.

Practitioners are often concerned about the risk of 

substance abuse and/ or diversion in patients prescribed 

a stimulant. In systematic reviews of the relevant 

literature, there is no evidence that taking stimulants 

increases the risk for patients with ADHD to develop 

substance use disorders, and perhaps there may be 

reduced risk (10). In a case-controlled, longitudinal, 

prospective study, researchers found that patients with 

ADHD who were not treated had a 2.6 times higher risk 

to develop any SUDs at follow-up as compared to 

healthy controls and a 2 times higher risk than those 

with ADHD who did receive treatment (11). Should 

abuse be a concern, one choice may be lisdexamfet

amine. Lisdexamfetamine itself is inactive prior to its 

absorption, and the subsequent rate-limited enzymatic 

cleavage of the molecule's L-lysine portion produces the 

active metabolite (dextroamphetamine). Choosing a 

non-stimulant medication for ADHD is another option 

if there are concerns about abuse potential. 

Once a stimulant is chosen to prescribe, it is best practice 

to try several doses of the medication over the period of 

2-3 weeks to identify optimal dosing, as the medications

are effective immediately after initiation, and adverse

effects such as discomfort, headache and nausea typical

ly subside after several days. In the state of California, 

prescriptions are valid for 6 months after the date 

written, allowing some leeway in how to best achieve 

this (though this rule is state-dependent). It is possible to 

prescribe a stimulant whereby the patient is able to try 3 

different doses over the period of 15 days, with a 

30-pill/ capsule supply. A prescription should be written

with the chosen agent and lowest starting dose with

instructions stating "Take 1-3 by mouth daily as direct

ed." The total daily dosed should be given first thing in

the morning. Then, a more detailed patient instruction

sheet is given to the patient, as detailed in Figure 3.

Medication/Dose # Dispensed Patient Instructions 

MPH-ER OROS 18 mg #30, 1-3 PO QAM AD 1 tab for 5 days, 2 tabs for 

5 days, 3 tabs for 5 days 

d-MPH ER 5mg ( <25 kg) #30, 1-3 PO QAM AD 1 cap for 5 days, 2 caps for 

d-MPH ER 10 mg (>25 kg) 5 days, 3 caps for 5 days 

MAS-ER 5 or 10 mg #30, 1-3 PO QAM AD 1 cap for 5 days, 2 caps for 

(depending on age) 5 days, 3 caps for 5 days 

Lisdexamfetamine #30, 1-3 PO QAM AD 1 cap for 5 days, 2 caps for 

5 days, 3 caps for 5 days 

Figure 3 

Following these guidelines allows the clinician and 

patient to try 3 different dosages of the prescribed 

medication and then follow up in 2-3 weeks to discuss 

the experience. Once a preferred dose is identified, a 

prescription for one month can be written for a longer 

trial. If this trial is successful, 90 days of medication can 

be dispensed, with the patient returning to the provider 

every 3 months, as dictated by FDA rules for Schedule II 

prescribing. This can be done in 2 ways. Most insurance 

companies allow for 90-day prescriptions, including for 

Schedule II stimulants. Another method which is 

allowable by the California state and DEA rules 

mentioned above involves prescribing the patient 3 

separate prescriptions for 30 day supplies. These 

prescriptions should all be dated the date of the visit, as 

post-dating prescriptions is not allowed. On the second 

prescription, one should write, "Do not fill (DNF is 

acceptable) before (30 days after the date written), and 

the other "DNF before (60 days after the date written). 

This allows for better control of the medication 

prescribed and prevents the patient from filling all 3 

prescriptions at once. 

Common side effects of stimulants include appetite loss, 

insomnia, nausea, abdominal pain, headache, dizziness, 

dry mouth and dysphoria. Height deceleration is a 

documented adverse effect. This can be mediated by 

lowering the stimulant dose, as appetite loss is dose-de-
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pendent. Increased irritability or rebound hyperactivity 

can also be seen when the medication is wearing off in 

the afternoon. Should the patient fail the first stimulant 

trialed, either because of ineffectiveness or intolerable 

adverse effects, another stimulant, usually from the other 

class, should be tried. All attempts to find an effective, 

tolerated stimulant should be made, given the efficacy of 

this class. Either switching to a non-stimulant medica

tion or the use of these in combination therapy is an 

option. Should gastrointestinal complaints persist, there 

is Daytrana, a MPH patch that bypasses the GI system. 

If side effects are present at higher doses of stimulants, 

the dose can be decreased with the addition of an 

alpha-agonist or atomoxetine as augmentation. 

If the length of action of the stimulant is insufficient, 

an immediate-release (IR) formulation of the extended 

release (ER) medication prescribed may be added in the 

afternoon, always remaining within the same class of 

stimulant. MPH and MAS are generally used in their 

respective classes. When considering the dose of an IR 

preparation, it is important to add a dose equivalent to 

or higher than the individual doses released in the ER 

preparations. MAS-ER, lisdexamfetamine and d-MPH 

ER OROS are medications that release in a biphasic 

manner. Thus, an IR dose of at least half the dose of the 

ER preparation should be added. For instance, an 

afternoon dose of 10 mg MAS IR should be added to a 

morning dose of MAS-ER 20 mg. MPH-ER OROS is 

released triphasically, and the dose should approximate 

the ER dose divided by 3. Therefore, a morning dose of 

36 mg MPH-ER OROS should be augmented with 10 

mg MPH in the afternoon. 

One question that often arises from patients and 

parents is how long they will need to be on the medica

tion. Long-term maintenance with a stimulant is often 

needed by the patient, as most patients diagnosed with 

ADHD as children continue to exhibit symptoms into 

adulthood. Recommendations for long-term mainte

nance include assessment of height/weight, pulse and 

BP every 6 months. Trial periods off the medication can 

be useful to assess continued need. One nice feature of 

stimulants is that they can be held on weekends or 

holidays to assess this, or if appetite is compromised and 

there is concern about food intake and its effect on 

growth. 

Parents and patients often inquire about alternative 

therapies for ADHD. Omega-3 fatty acid supplementa

tion does have evidence to support its benefit in ADHD 

(12). Restriction/ elimination diets, other supplements 

and caffeine do not have evidence to support their use. 

There is also preliminary evidence to support repetitive 

trigeminal nerve stimulation (TNS) as an effective 

alternative for ADHD treatment (13). 

Patients with ADHD are presenting more frequently 

to primary care providers, and an understanding of the 

assessment and treatment is necessary to appropriately 

provide adequate care. A more detailed breakdown of 

the various stimulants available can be helpful, though a 

basic understanding of the preferred agents used is likely 

most helpful for primary care physicians. In difficult 

cases, referral to a child and adolescent psychiatrist for 

evaluation may be prudent. 
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Introduction 

One Health recognizes that the health of people is 

connected to the health of animals and the environment 

- Centers for Disease Control and Prevention (CDC) (I) 

The One Health view leads the scientific community to 

consider the interconnectedness of humans, animals and 
the environment rather than studying them in isolation. 

This, advocates believe, can lead to improvements in 

understanding, preventing and treating human and 

animal diseases. There is nothing new here; we have 
always understood that the three are connected, that their 

Venn diagrams intersect. 

However, rapidly changing global conditions have 
brought about a spike in attention to the One Health 
framework. What conditions specifically? There is an 

increase in human migration brought about by politics, 
sectarian aggression, improved transportation systems 

and, most notably, climate change. Warming of the 
planet has affected human and animal migration patterns 
- and not just large land and sea animals but small

vectors as well - and these have had a particularly

noticeable impact on human health. The mosquito, for

instance, which we'll discuss in a moment, has had a field

day venturing into regions once known to be inhospitable
to these temperature-sensitive insects. The climate
impacts insect vectors, which, in turn, impact animal and

human health.

The point is that a constellation of conditions has altered 

how humans and animals interact, where they interact 

and the health implications of their encounters. We will 
look at several examples later in this article. 

More than an academic exercise, this framework for 
understanding the complex interrelationships is valuable 

for clinicians. Their expectations for the surfacing of a 
disease and their diagnoses and treatments of patients 

can benefit from an understanding of a broad range of 

contributing factors, especially in a time of accelerating 
changes. 

Consider this example: Warming temperatures hasten the 
movement of plants and animals to regions where earlier 
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they could not have survived. The �edes aegypti 

mosquito has been found in large numbers in sections of 

North America where it was never before seen. Conse

quently, diseases borne by Aedes aegypti are spread to 

humans and animals in areas where the diseases previ

ously were rarely a concern. Fortunately, the spread of 

Zika never reached the levels predicted by some research

ers in the early days of the disease outbreak, but Zika did 

attain a geographic spread we would not have expected 

only a decade or two earlier when the climate was more 

hostile to the vector. 

Consider another factor: Not only does a warming 

climate enable the mosquito to venture into new territo

ry, but viruses grow more quickly in warmer tempera

tures, which allow the virus to develop more rapidly 

within the mosquito's body. That's a critical point when 

you consider the relatively short lifespan of a mosquito 

- about 10 to 12 days. According to Tom Scott, a

professor of entomology and epidemiology at the

University of California, Davis, that's also about how

long, on average, it takes for a virus to grow. So ordinari

ly most mosquitos have only a brief day or two to spread

the disease. When the virus within the mosquito grows

more rapidly, however, it arms the mosquito for more of

its life to infect people before it dies (2). This is no small

matter when so many viruses are spread by the mosqui

to, which now has more days to spread an infection

across a wider geographic region. This example lays bare

the interconnectedness of animals, humans and the

environment.

In this brief introductory article, we look at the implica

tions of considering the intersection of human and 

animal health and conditions of the environment. 

WiRED International, a non-profit organization that 

provides global health education in underserved regions, 

is configuring its training programs to reflect the princi

ples of One Health. There is often more human-animal 

contact in places WiRED works than in most Western 

countries. Moreover, the impact of climate change can be 

even greater. Food-growing areas have dried up, forcing 

entire populations to move; sea level rise has driven 

people back from the sea; vectors have become more 

aggressive because of warmer temperatures and 

increased rainfall; and people in under-served regions 

often don't have the resources to fend off mosquitos, 

ticks, chiggers and other carriers. There is every reason to 

believe that these threatening conditions will continue 

and expand into the future, and so the importance of a 

One Health framework offers a critical structure for the 

understanding of human and animal health, now to be 

reflected in WiRED's training material. 

Western University of Health Sciences, where two of the 

authors of this article are professors, is launching 

programs that include the study of One Health for its 

medical and veterinary students. Yes, the concepts of 

One Health, around for more than a hundred years, have 

become more prominent during the past two decades 

because of the benefits evident in such an integrated 

view of health. Physicians and veterinarians of tomor

row - faced with the overwhelming forces in play by a 

changing environment and rapidly shifting patterns of 

human and animal migration - must embrace a wide 

view that includes in a single frame the understanding of 

the three key elements interrelated in their effects on the 

planet and its inhabitants. 

Background history 

As we stated, it has been known since the 19th century 

that human health and animal health are interdependent 

and both connected to the health of their common 

ecosystems. The names most associated with this 

thinking are Rudolf Virchow, M.D. (1821-1902), and 

William Osler M.D. (1849-1919), both of whom are 

credited with the recognition of a link between human 

and animal health. Prominence of this view has ebbed 

and flowed over the years, and resurfaced in 1964 at the 

University of California, Davis. It became even more 

pronounced in 2000, when the One Health tag was 

introduced as a "holistic approach" to prevent epidem

ic/ epizootic diseases and to maintain ecosystem integri

ty. 

The One Health concept became an approach "to 

designing and implementing programmes, policies, 

legislation and research in which multiple sectors 

communicate and work together to achieve better public 

health outcomes" (3). CDC refers to One Health as "a 

collaborative, multisectoral, and trans-disciplinary 

approach - working at the local, regional, national, and 

global levels - with the goal of achieving optimal health 

outcomes recognizing the interconnection between 

people, animals, plants, and their shared environment" 

(underline ours) (I). 

The common theme among all definitions of One Health 

is the tight relationship among humans, animals and the 

environment and, accordingly, the logic of rigorous 

collaborations across sectors. Fundamental to such 

working relationships is the recognition of direct impacts 

on health by working across silos and optimizing 

resources while respecting the autonomy of the partici

pating sectors. 

The One Health approach has been formally recognized 

by all major health agencies, including the U.S. Depart

ment of Agriculture, CDC, the World Health Organiza

tion (WHO), the Food and Agriculture Organization of 

the United Nations, the European Commission and 
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many others. 

What is the logic of One Health thinking? 

One Health has gained prominence because of a 

measured emergence and re-emergence of many infec

tious diseases affecting humans and animals worldwide. 

At the heart of One Health thinking are causal factors 

such as rapid population growth, globalization of human 

activity and environmental changes. These factors change 

the dynamics of interactions among people and among 

people and animals and the conditions that bring about 

or exaggerate changes in the spread of disease. Previous

ly, we discussed the simple example of how climate 

change has increased the capacity of mosquitos to spread 

infections more quickly and more widely. That is one of 

many instances where disease today can be spread at an 

accelerated pace. 

Consider the emergence of a number of zoonotic 

diseases - including HIV, Ebola, Rift Valley Fever, Lyme 

disease, West Nile virus and many more - that have 

imposed worldwide risks to public health. As we noted, 

these risks increase with globalization, climate change 

and changes in human behavior, giving pathogens 

numerous opportunities to colonize new territories and to 

evolve into new forms. The most evident example in this 

group is Ebola, where simply touching an infected 

individual or the belongings of an infected individual 

may be enough exposure to transmit the virus. Migration 

has obvious implications for such a virulent disease. 

Population migration patterns impact the spread of 

disease, and we are seeing more evidence that climate 

change may be a great accelerator. A warming planet 

endangers health by affecting water resources, agricul

ture, infrastructure and ecosystems. Additionally, the 

prevalence of infectious diseases transmitted through 

food, water and insects is influenced significantly by 

climate factors, primarily high and low temperature 

extremes and precipitation patterns. 

Vector-borne diseases are among the most complex of all 

infectious disease. WHO estimates vectors to account for 

more than 17% of all infectious diseases (4). Further, 

WHO estimates that every year there are more than I 

billion cases globally and more than 1 million deaths 

from vector-borne diseases, such as malaria, dengue, 

schistosomiasis, Chagas disease and yellow fever. In the 

United States, the U.S. Global Change Research Program 

reported 14 vector-borne diseases that are currently of 

national public health concern (SJ. These diseases are 

difficult to prevent (vaccines are available for only a few 

vector-borne diseases) and control in part because the 

vectors themselves integrate so thoroughly within the 

human and animal populations. 

Implications of climate change and vector control 

With respect to environmental impact on vector popula

tions, the current debate on climate change around the 

world and especially in the United States takes on a new 

urgency. Despite overwhelming evidence from thousands 

of studies, remarkably there is a small but influential 

group that argues climate change is a fiction. Their 

resistance to the data is more than a curiosity when it 

translates into policies that directly impact human and 

animal health. Curbing the use of fossil fuels can slow 

the changes already underway, but unaltered, continued 

burning of carbon-based fuels will lead to exaggerated 

environmental conditions with dangerous consequences. 

One of them is to increase the deadly impact of 

disease-bearing vectors. 

Zoonotic diseases 

We have discussed vector borne diseases, but zoonotic 

diseases, infections shared between humans and animals, 

are a key feature of One Health discussions. Zoonotic 

diseases can be caused by the range of infections, includ

ing bacteria, viruses, parasites and fungi. Moreover, 
zoonotic diseases are more common than many people 

think. CDC reports that more than 60% of infectious 

diseases in humans are spread from animals and that 

75% of new or emerging infectious diseases are spread 

from animals (6). 

How are the infections spread? In four ways: 

Direct contact. Humans can be infected by coming in 

contact with body fluids from an infected animal. Being 

bitten or scratched and even touching an animal can 

transmit the infection. 

Indirect contact. Environments in which animals have 

lived or roamed may harbor the infectious agents that can 

be picked up by humans. Barnyards and watering troughs 

are common areas for indirect contact. 

Vector-borne. We have discussed vectors earlier. Insects 

such as mosquitos and ticks are considered to be animals 

for this discussion, and as we have seen, their bites and 

stings can transmit infection. 

Foodborne. The feces of infected animals can be found 

on fruits and vegetables that have not been properly 

washed. Undercooked meat or eggs and unpasteurized 

milk can also become a source of infections. CDC 

reports that fully 1 in 6 Americans each year become sick 

from eating contaminated food. 

It has long been known that animals can transmit disease 

to humans, so nothing is new here. But, how does this 

fact fit into our discussion of One Health? While 
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animal-human transmission has occurred for thousands 

of years, new migration patterns - caused by factors we 

noted earlier, including political turmoil, climate change 

influences on food resources and sea level rise - elevate 

the concern for rapidly changing patterns of human to 

human and human to animal contact. 

Plants once unable to survive in the cool temperatures 

associated with higher elevations and higher latitudes 

now move into these areas that have warmed from 

climate change, and the animal populations that live in 

these habitats move as well, putting animals in contact 

with humans to whom they have not been previously 

exposed. Diseases travel and spread with their animal 

hosts and introduce humans to new profiles of infectious 

diseases (7). The dynamics are complex and involve the 

interplay of human institutions and human-animal 

contact, climate change, food supplies and shifts in 

available land where humans can survive. 

Yes, there has always been human and animal migration; 

what is new is the speed with which it is occurring today 

(8). The movement of populations is faster. Droughts, 

floods, extreme temperatures, wild fires and other 

environmental conditions are accelerating and, accord

ingly, the migrations of humans, animals and plants are 

occurring at a faster pace. These rapid changes make the 

framework of One Health thinking ever more important 

in our understanding of the influences on human health. 

While the bottom line concern of physicians is the health 

of human beings, it is becoming ever more evident that 

we cannot think about human health in isolation. That 

was never a wise construction and it is even more 

untenable today at a time when the influences on human 

health are more complex, more evident and happening 

ever more rapidly. 

Healthcare professional roles in One Health 

Communication and collaboration among healthcare 

professionals - along with their national and interna

tional affiliates and their alliance with the United 

Nations and nongovernmental organizations - play a 

significant role in the advancement of One Health. This 

is so because collective action is more effective than 

individual group action; collective advocacy draws 

greater public awareness of the interrelationships among 

human, animal and environmental health. 

Such alliances naturally take us beyond the conventional 

settings of healthcare professionals - hospitals and 

clinics, medical and veterinary schools, research labs. A 

natural follow-on to One Health thinking is that an 

evolving role of medical and veterinary professionals is 

to inform the debate. No one can speak with greater 

authority than these experts who recognize the One 

Health construction, who know the science and recog

nize the constellation of forces acting on human and 

animal health. At the end of the day, it may fall to 

medical and veterinary practitioners, who see health 

impacts on the ground, to be certain the One Health view 

is represented in critical policy discussions at the local, 

regional and global levels. 
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Case Report 

Patient is a 53-year-old male who started experiencing 

headaches in the 1990s. He was hospitalized for a CVA 

with right hemiparesis in October 2011. A CT head w / o 

contrast was normal compared to his previous imaging in 

2010. An MRI brain w/o contrast showed white matter 

small-vessel chronic ischemia without evidence of acute 

brain injury. Carotid ultrasound was unremarkable. Years 

passed and patient visited a pain management specialist 

in 2014 and received injections for pain. From August 

2015 to October 2016, patient received physical therapy 

for cervical myofascial pain, headaches, and cervical 

degenerative joint disease. In May of 2014, an inspiration 

and expiration chest x-ray with independent fluoroscopy 

showed elevated right hemidiaphragm. A CT neck with 

contrast on 6/5/14 was unremarkable, while a CT scan 

of thorax with contrast revealed significantly elevated 

right hemidiaphragm that may be related to phrenic nerve 

paralysis/injury. In February of 2016, CT angiogram of 

the head and neck revealed left M2 segment blockage. In 

December of 2016, a cerebral angiogram showed occlu

sion of Left MCA with neovascularization. Moyamoya 

syndrome was diagnosed as stage IV to V. Pitfalls in the 

management of this patient highlight the importance of 

proper chronic headache management in the primary 

care setting. 

Moyamoya Disease 

Background: 

Moyamoya disease (MMD) is a cerebral vascular disease 

in which there is bilateral stenosis or occlusion of the 

terminal portion of the internal carotid arteries, and/ or 

proximal anterior cerebral artery artery and middle 

cerebral artery, along with formation of arterial collateral 

circulation. This disease is termed "moyamoya", a 

Japanese phrase meaning "puff of smoke", which is used 

to describe the abnormal appearance of the vascular 

collateral circulation on angiography (I). The three blood 

vessel layers are the intima (innermost layer), media 

(muscular layer), and adventitia (outermost layer). In 

MMD, a histopathological study indicated eccentric 

fibrous intimal thickening with laminated elastic fibers, 

collapse of the lumen, and fibrosis in 14 out of 22 

subjects. The moyamoya collateral vessels were found to 

consist of dilated medium or small-sized arteries that 

branched off the circle of willis, and identical to lenticu-
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lostriate and thalamoperforate arteries (2). 

Although the etiology of MMD is not fully understood, 

genetic studies have identified the RNF213 gene on 

chromosome 17q25.3 as an important susceptibility 

marker for MMD in East Asian populations (3). A study 

of familial MMD indicate an autosomal dominant mode 

of inheritance with incomplete penetrance (4). A study 

from Japan demonstrated that the c.14576G>A variant in 

the RNF213 gene was identified in 95 .1 % of patients 

with familial MMD, and 79.2% of patients with sporadic 

MMD (5). This genetic marker may be a beneficial tool 

for identifying patients with early-onset and severe form 

of MMD. 

Epidemiology 

MMD has been found to be relatively common in East 

Asian countries compared to countries in the Western 

hemisphere. A 1995 hospital survey in Japan reported a 

prevalence of MMD as 3.161100,000 and incidence of 

0.35/100,000c6J. A 2003 study in Japan demonstrated a 

higher prevalence of MMD in women, with sex ratio of 

women-men of 1.8: 1 (7). An epidemiological study of 

MMD in California and Washington state showed an 

incidence of 0.086/100,000 persons during a period of 

1987 to 1998, which is lower than reported in Japan (8). 

Presentation 

Clinical presentations associated with MMD include 

headache, seizure, cognitive impairment, hemorrhagic 

stroke, ischemic stroke, and TIA (9). The initial clinical 

presentation of MMD has been shown to be variable in 

different regions and age groups. In a 2012 systematic 

review, intracerebral hemorrhage was found to be an 

initial presentation in 56% in China, 52% in Taiwan, 29% 

in Hawaii, 21 % in Japan, and 10% in Iowa. In all regions, 
ischemia was found to be an initial clinical presentation 

in >75% of individuals with a childhood onset (IO). 

Migraine-like headaches are a common symptom of 

MMD and may be due to stimulation of dural nocicep

tors by dilated transdural collaterals, or a symptom of 

chronic hypoxemia (11). 

Moyamoya disease is classified based on angiographic 

progressions developed by Suzuki and colleagues into six 
stages c12J: 

Stage 1 - Narrowing of Carotid fork. Only the carotid 

fork stenosis is observed. 

Stage 2 - Initiation of basal moyamoya. All the main 

cerebral arteries are dilated. 

Stage 3 - Intensification of moyamoya. Remarkable 

moyamoya vessels at the base of the brain. The 

defection of the middle and anterior cerebral 

arteries is observed. 

Stage 4 - Minimization of moyamoya. The defection of 

the posterior cerebral artery is observed. 

Stage 5 - Reduction of moyamoya. All the main cerebral 

arteries are missing. 

Stage 6 - Disappearance of moyamoya. Cerebral blood 

supplied only from external carotid arteries. 

Diagnostic Work-Up 

Laboratory and imaging studies are both contributory to 

the diagnosis of MMD. In stroke patients with indetermi

nate etiology, indicated labs include Protein C, Protein S, 

Antithrombin III, Homocysteine, and Factor V Leiden. 

These identify a hypercoagulable state as a cause. Studies 

have shown that there is an association between elevated 

thyroid function and thyroid autoantibodies and MMD, 

especially in pediatric patients (13). Accordingly, monitor

ing thyroid function is also indicated. 

Neuroimaging, including head CT, brain MRI, transcra

nial Doppler ultrasonography, and angiography, is 

essential to the diagnostic workup of this disease. On CT 

scan, findings of infarction can be seen in both cortical 

and subcortial regions. Different stages of the disease 

have distinct CT presentations. A retrospective study of 

32 adults with MMD presenting with first time ischemic 

stroke showed that patients with early stage MMD 

(Suzuki stage 1 or 2) had ischemia in deep subcortical 

areas, whereas those with later stages (Suzuki stage 3 or 

higher) had cortical lesions (14). Incidence of hemorrhagic 

stroke in subcortical and cortical regions are much less 

reported. Hemorrhage is predominantly found in the 

basal ganglia, thalamus, and/ or ventricular system. Brain 

MRI is the preferred imaging modality, specifically 

diffusion and perfusion MR studies, for small or acute 

ischemic events. Multiple punctate flow voids seen on 

MRI are diagnostic of moyamoya, which are manifesta

tions of dilated collateral vessels in the basal ganglia and 

thalamus. Increased signal in the leptomeninges and 

perivascular spaces on post contrast T l  and fluid- attenu

ated inversion recovery (FLAIR) images is known as "the 

ivy sign," which is suggestive of decreased cerebrovascu

lar reserve (15). Transcranial Doppler ultrasound (TCD) is 

a noninvasive method of assessing hemodynamics by 

measuring blood flow velocity, which shares an inverse 

relationship with arterial diameter. Doppler is used for 

initial diagnosis, as well as progression of the disease 
with the use of TCD serial studies. Conventional angiog

raphy is the gold standard for diagnosing, which shows 
stenosis or occlusion of the internal carotid distally and 

bilateral anterior cerebral and middle cerebral arteries 
proximally. This medium of diagnostic imaging also 

demonstrates the neovascularization at the basal ganglia. 
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Discussion 

MMD is an idiopathic, progressive stenosis or occlusion 

of the distal internal carotid arteries that leads to neovas

cularization and a network of collaterals. Initially, 

moyamoya showed a heavy predominance in the Asian 

population, but is now being seen in broader demograph

ics. It is rarely observed in African Americans. The peak 

of incidence is bimodal, presenting in 5-year-old children 

and adults in their mid 40's (16). 

MMD presents with recurrent migraine like headaches 

that is refractory to medical treatment. Though the 

mechanism remains unclear, it is known to be multifacto

rial. Headache associated with the disease is a material

ization of blood vessel pathology. Studies show that 

cerebral artery nociceptors induce nausea and referred 

pain in areas involved in migraine attacks with stretching 

of intracerebral vessels (17). Other manifestations include 

cerebral aneurysms and arteriovenous malformations 

which may account for headaches by two potential 

mechanisms. Trigeminal nociceptors are stimulated by 

stretching of the growing aneurysm. The alternate 

mechanism involves an aneurysmal bleed into the 

subarachnoid space, which has a clinical presentation of 

a pulsatile headache and associated photophobia, nausea, 

and vomiting. 

MMD involves a neurogenic inflammatory process 

that can produce headaches. Similar to the mentioned 

mechanisms, the inflammation causes stretch of intracra

nial perivascular nociceptors which leads to release of 

substance P and calcitonin gene-related peptide from the 

trigeminal nerve endings. The generated headache is 

sustained by further activation of nociceptor by the 

released pro-nociceptive mediators (18). This disease also 

produces an intracranial hypovolemic state due to the 

reduced blood flow to the brain. The hypoperfusion and 

hypoxemia is also a likely etiology of headache. 

A study revealed that 38% of 651 patients with MMD 

initially treated medically continued to have progressive 

symptoms and eventually required surgical management 

(19). Medical treatment includes use of antiplatelet 

therapy and calcium channel blockers. Calcium channel 

blockers have shown some efficacy in reducing headaches 

and incidence of TIAs in moyamoya patients. This class 

of medication is used with caution, as it can cause 

hypotension, which can exacerbate symptoms. Surgical 

intervention is the preferred and superior treatment. 

There are two methods of revascularization: direct and 

indirect. Direct vascularization is direct anastomosis of a 

branch of the external carotid artery to a cortical artery. 

Indirect vascularization leads to neovascularization in the 

cerebral cortex by placing vascularized tissue supplied by 

the external carotid artery in direct contact with the brain. 

MMD is known to be a rare disease with uncertain 

etiology, but headache is one of the most common 

presentations in a primary care setting. Headaches and 

migraines may be the first presenting symptom of this 

disease. This finding is not diagnostic. Moyamoya should 

be considered a differential in new onset, refractory 

migraine-like headache, with or without associated 

neurological symptoms. Neurovascular imaging as part 

of the diagnostic workup for headache or migraine can 

increase identification of early stage moyamoya and 

prevent further progression with proper and prompt 

management. By broadening the differential of patients 

reporting headache and taking appropriate diagnostic 

measures, there can be significant reduction of stroke 

occurrence and resulting neurological deficits caused by 

this rare disease. 
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Disability after stroke remains a major clinical concern. 

In middle- and high-income countries, stroke is the 
leading neurological cause of lost disability-adjusted life 
years 1. An estimated 6,600,000 Americans adults have 
had a symptomatic stroke, and 13,000,000 people in the 
US have had a silent stroke 2

• Each year, 795,000 people 
experience a stroke, of which 610,000 are first-ever 
symptomatic stroke. The mean survival after stroke is 6-7 
years, with approximately 85% of patients living past the 

first year of stroke 3• 

Current therapies for acute stroke are accessed by a 
limited fraction of patients and furthermore reduce 
disability in only a subset of patients. A limited fraction 

of patients receives IV tPA acutely after stroke 4•5• in large 
part due to the narrow time window for safe drug 
administration; according to recent estimates, approxi
mately 5% of stroke patients receive this medication 5. 
Moreover, of those so treated, half or more have signifi

cant long-term disability 6.
7

. Even fewer patients receive 
acute endovascular reperfusion therapies 8. Brain repair 

treatments generally have a time window measured in 
days-months and so have the potential to help a large 
proportion of patients affected by stroke. 

Brain repair can be defined as restoring CNS structure or 
function after an injury such as stroke. This repair can be 
spontaneous or therapeutically induced. Brain repair 
differs from prevention or acute treatment strategies. 
Neural repair is focused on regrowth, restoration, 
rewiring, and rehabilitation. 

Spontaneous Recovery from Stroke 

Brain events following a stroke can be organized into 
three recovery epochs. The first represents acute injury 

during the initial hours after stroke. The second 
commences days to weeks following stroke and corre
sponds to neural repair. Mechanisms of spontaneous 
recovery are most robust during this time 9• The third is a 
chronic phase of neural repair whereby the brain is 
relatively stable but modifications in brain structure and 
function are still possible with specific treatments. 

Treatments to Promote Neural Repair 

Many types of restorative therapy to incite neural repair 
are under study 10·13. Most are in early phase clinical 
trials. 

Growth factors play a critical role in spontaneous neural 
repair through mechanisms that include angiogenesis, 
reduced apoptosis, stem cell proliferation, and immuno

modulation 14• In some cases, a rich clinical experience 
exists for growth factors outside of stroke indications, 
such as for patients with renal failure or infertility. Most 

human stroke studies to date have examined hematopoet
ic growth factors, some of which have an extensive 
record of safe application in humans. Granulocyte-colo
ny stimulating factor (G-CSF) is one such growth factor. 
The AXIS-2 study 15, compared G-CSF with placebo in 
328 patients< 9 hours post-stroke using a multicenter, 
randomized, placebo-controlled design. G-CSF was not 

different from placebo 90. 

One preclinical study suggests that systemically adminis
tered erythropoietin may enter the brain and improve 
outcome when introduced with a delay such as 24 hours 
post-stroke 16

• Other studies found favorable effects of 
sequential growth factor administration, giving epidermal 
growth factor 17 or beta-human chorionic gonadotropin 
(hCG) 18 followed by erythropoietin, beginning 1-7 days 
after stroke, possibly by increasing neural stem cell levels. 
This approach was directly translated to humans in the 
beta-hCG+erythropoietin in acute stroke (BETAS) study, 
a single-dose, multisite, open-label, non-controlled safety 
trial that gave 3 hCG doses beginning 1-2 days 
post-stroke followed by 3 erythropoietin doses beginning 
7-8 days after stroke. No safety concerns were identified 19

· 

The safety of erythropoietin was also found in a random
ized placebo-controlled study of 167 patients who
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received two doses of erythropoietin vs. placebo begin

ning 48 post-stroke 20
. The BETAS study was followed by 

the REGENESIS study 21
. This was intended to be a 

randomized, placebo-controlled, double-blind proof of 
concept study of sequential hCG and erythropoietin 

using the BETAS study treatment schedule. This trial 
was put on hold by regulatory authorities due to concerns 
related to an acute stroke neuroprotective trial 22 that 

initiated erythropoietin <6 hours of stroke onset, even 
though the REGENESIS trial initiated erythropoietin 7-8 
days post-stroke. Subsequently, the REGENESIS trial 
was modified to be a dose-ranging safety study and, due 
to financial constraints, largely moved to India. Enroll

ment was terminated by the sponsor early after 96 
enrollees. Treatment groups did not differ in safety or in 
the primary endpoint, NIHSS score change to Day 90. 

The post-stroke restorative effect of other large mole
cules, such as monoclonal antibodies, is also under study. 

A monoclonal antibody modulates activity within a 
targeted signaling pathway by binding to a specific target 
such as a receptor or cell surface marker. One approach 

in this context focuses on neutralizing factors that inhibit 
growth in the adult CNS, with the overall model being 
that neural repair after stroke after CNS injury is limited 

by the lack of a permissive growth environment. Axonal 
growth has long been known to occur in the peripheral 
nervous system 23

; however, in the CNS three major 
inhibitors (myelin-associated glycoprotein [MAG], 
oligo-myelin glycoprotein, and Nogo-A) result in the lack 

of a permissive growth environment. Furthermore, levels 
of these molecules increase after stroke 24·25 . Blockade of
these inhibitors, such as with a monoclonal antibody, 
promotes axonal growth 26.27. A monoclonal antibody can

be used to neutralize these inhibitory CNS signals and 
promote axon growth after injury. A recent study 

randomized 42 patients with stroke to placebo vs. one of 
three doses of intravenous GSK249320, a humanized 

lgG 1 monoclonal antibody to MAG that has a disabled 
Fe region. Each patient received two infusions: the first 
administered 24-72 hours after stroke onset, and the
second, 9 days later. No safety concerns were identified 
28

, and a phase II proof-of-concept study is ongoing. 

Numerous small molecules have also been examined to 
improve outcome after stroke. Small molecules may have 
advantages in terms of transport through the blood-brain 

barrier 29 and thus increased access to healthy brain areas.
In many cases, candidate small molecules represent 
repurposed drugs, i.e., those already approved for other 
indications. Many of the small molecules studied for 
neural repair target a specific brain neurotransmitter 
system. 

Monoaminergic drugs have been most frequently studied. 
An early focus was on amphetamine 30

, which acts on 

multiple monoaminergic targets. Initial human experi
ence in small studies was favorable 31·32, but the Subacute
Therapy with Amphetamine and Rehabilitation for 
Stroke (STARS) study was not. This randomized, 

double-blind, placebo-controlled trial did not demon
strate a benefit 33. The authors examined five weeks of
twice-weekly amphetamine in 71 patients enrolled 5-10 
days post-stroke. The drug was safe but did not improve 
the primary outcome, motor recovery over 3 months 

using the arm/leg Fugl-Meyer motor score 33. 

A randomized, double-blind, placebo-controlled study in 
patients with stroke examined effects of L-Dopa and 
found that 100 mg L-Dopa/day (given as Sinemet and 
combined with physical therapy) to be significantly better 
than placebo on the primary endpoint, motor status by 
the Rivermead Motor Assessment after three weeks 34

. 

The authors randomized 53 patients within 6 months of 
stroke onset to three weeks of daily L-Dopa or placebo 
coupled with physiotherapy. Dopaminergic drugs have 
the potential advantage that measures of genetic variabili
ty may help predict inter-subject differences in treatment 
response 35

•
36

; this study awaits replication. 

Serotonin is another monoaminergic neurotransmitter 
potentially helpful in promoting neural repair and 
thereby improving stroke recovery. Serotonin normally 
plays a role in modulating multiple cognitive functions, 
particularly response inhibition and memory consolida
tion, and modulates the impact of punishment-related 

signals on learning and emotion 37
-
39

• Early reports 

supported the potential clinical utility of selective 
serotonin reuptake inhibitor (SSRI) drugs for promoting 
improved motor outcome after stroke 4043

• Recent reports 
suggest that increasing serotonin neurotransmission 
improves stroke recovery. Robinson et al 44 performed a
multisite, randomized controlled trial for prevention of 
depression among 176 non-depressed patients enrolled 
within 3 months of stroke onset. Patients randomized to 
the placebo arm were significantly (p<.001) more likely 
to reach the primary outcome (development of major or 
minor depression), compared with patients in either of 

the two active study arms ( the selective serotonin 
reuptake inhibitor (SSRI) escitalopram or problem-solv
ing therapy). The strongest evidence in support of an 
SSRI to improve outcomes after stroke comes from The 

Fluoxetine for Motor Recovery After Acute Ischemic 

Stroke (FLAME) study 45• This was a double-blind,

placebo-controlled trial that enrolled non-depressed 
hemiplegic/hemiparetic patients within 10 days of 
ischemic stroke onset. Patients were randomized to 3 

months of oral fluoxetine (20 mg/day) or placebo. Those 
randomized to fluoxetine showed significantly greater 
gains on the primary endpoint, change in the arm/leg 
Fugl-Meyer motor score to day 90 (p=0.003), a remark

able 9. 7 point difference on this 100 point scale. This 
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study also awaits replication. 

Traditional and alternative medicines have also been 

studied though few using formal research methods. One 

exception is the Chinese Medicine Neuroaid Efficacy on 

Stroke recovery (CHIMES) study 46, a multicenter,

double-blind, placebo-controlled clinical trial that 

randomized 1,100 patients to 3 months of N euroaid vs. 

placebo, provided in the form of three daily doses of 4 

oral capsules each. Neuroaid is a traditional Chinese 

medicine containing extracts of 9 herbal and 5 animal 

components. Patients started therapy within 72 hours of 

stroke onset. No difference between treatment arms was 

seen in the primary outcome measure, shift in the 

modified Rankin Scale at 3 months. 

Cell-based therapies are receiving increased attention, 

with numerous cell types under consideration 47•48 . Most

often, the strategy is to directly administer exogenous 

stem cells, examples of which include transformed tumor 

cells, adult stem cells such as marrow stromal cells, stem 

cells with modified genes or a bioscaffold, umbilical cord 

cells, placental cells, embryonic stem cells, and fetal stem 

cells. Such exogenous cells can be autologous, allogene

ic, or xenografts. These studies are overall at an early 

phase. 

A number of intensive activity-based therapy regimens 

have been studied. A key example is constraint-induced 

therapy, an approach that trains the affected limb while 

restraining the non-affected limb, in order to overcome 

learned disuse of the affected limb. In the EXCITE trial, 

constraint-induced therapy was associated with signifi

cant gains in motor outcome in 222 patients enrolled 3-9 

months after stroke onset 49, with these effects enduring

for years so_ The LEAPS trial compared two therapies 

focused on gait in 408 patients within 2 months of stroke, 

and found that treadmill training with body-weight 

support did not differ from progressive exercise at home 

managed by a physical therapist in effects on walking 

ability 1 year after stroke 51
• While effects of these 

therapeutic approaches did not differ, the LEAPS trial 

did find that a majority of patients with stroke can 

experience significant behavioral gains when therapy is 

initiated weeks after stroke onset, with 52% of treated 

patients showing improved gait velocity one year after 

stroke onset. An intervention started on the first day 

post-stroke that improved gait velocity in a majority of 

patients 12 months post-stroke would garner great praise; 

this should be no less true when the therapy is initiated 

weeks after stroke onset. 

The brain is an electrical organ, suggesting the potential 

for brain stimulation to promote neural repair and 

thereby improve outcomes after stroke. Many forms of 

brain stimulation have been examined, including repeti-

tive transcranial magnetic stimulation, theta burst 

stimulation, epidural cortical stimulation, transcranial 

direct current stimulation, transcranial alternating current 

stimulation, and stimulation via a laser-based device 52 . 
There is precedence for a focus on brain stimulation, as 

the gold standard therapy for major depression remains a 

form of brain stimulation--electroconvulsive therapy 53• 
Some results with brain stimulation to promote improved 

outcomes after stroke, mainly targeting motor outcomes, 

have been favorable 54·55 while others have not 56•57 . A

Phase III trial aiming to improve arm motor outcomes in 

patients with chronic hemiparetic stroke examined 

neurosurgically implanted epidural cortical stimiulation 

+ physical therapy but did not find this intervention to be

significantly different from physical therapy alone 58 ; post

hoc analysis indicated response to brain stimulation was 

substantially greater among subjects with preservation of 

physiological integrity or with subtotal injury to key 

motor system anatomical structures, suggesting the 

ability to stratify patients to reduce trial variance and 

increase effect sizes 59. 

Neural repair after stroke is not a one-size-fits-all under

taking. Patients vary substantially on a wide number of 

key covariates, each of which can significantly and 

substantially impact a treatment's effect size. Numerous 

variables have been found to be potential predictors of 

stroke outcome, including location and size of injury 60•61 , 
genotype 35•62·65• measures of brain function 66·68, and 

affective disorders 69.7°. Such measures may be of pivotal 

value in definining the population most likely to benefit 

from a given therapy, as stroke is a very heterogeneous 

condition. 
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According to the Los Angeles County Depart
ment of Public Health Annual HIV /STD Surveillance 
Report, there were approximately 59,960 people living 

with HIV in Los Angeles County at the end of 2014, 
including an estimated 11,052 unaware of their status or 
awaiting testing confirmation (1). In 2013, the most 
recent year for which data was available from the 

county, there were 1,820 new reported diagnoses of HIV. 
This corresponds to an incidence of 18 new infections 
per 100,000 people in Los Angeles County. While the 

rates of infection for chlamydia, gonorrhea, and syphilis 
have been rising over the past decade, the rate of new 
HIV infections has been trending downwards since 

about 2006. It is a public health priority to continue to 
reduce the incidence of HIV due to the high, lifelong 
burden of managing a chronic viral infection for which 
there is no curative treatment. 

The annual LA HIV /STD Surveillance report 
also provides insights into who in Los Angeles is 

acquiring HIV and by which route of transmission. For 

men, sexual contact with other men is the most common 
route of transmission, accounting for 88% of men living 

with HIV in 2014, while heterosexual contact accounts 
for 76% of females and only 2% of males living with 
HIV. Injecting drug use, either alone or combined with 

another risk factor, accounts for 10% of men and 21 % of 

women living with HIV. Overall, men account for 89% 
of people living with HIV in Los Angeles. There are 

marked racial disparities in the burden of HIV, both in 
Los Angeles (I) and throughout the United States (2). 

Among the diagnoses in 2013 in Los Angeles, Latinos 

accounted for the largest number of cases while 
African-Americans had the highest rate of diagnosis, 

is, significantly higher than other racial groups. The 

reasons for these disparities are multifaceted and should 
be addressed with comprehensive approaches, including 

culturally aware care (3). 

Advancements in treating HIV with antiretrovi

rals have extended life expectancy for HIV positive 

individuals so that the life expectancy gap compared to 
uninfected control populations is closing (4, 5). As a 
result, the population of people living with HIV is aging. 
As of 2014, the median age of persons living with HIV 
in Los Angeles County was 48 years, compared with 41 

years in 2002 (!), while the fraction of people living with 
HIV in Los Angeles who are age 60 years or older is 

currently 14% and growing. Older individuals who are 
HIV-positive have higher rates of comorbidities includ

ing diabetes mellitus, cardiovascular disease, bone 

fractures, and renal failure, similar to HIV-negative 
people who are chronologically ten years older (6). 

Age-related health screening, prevention, and treatment 
should take into account the patient's HIV status. The 

biological causes for apparent accelerated aging among 
people living with HIV, even with optimal antiretroviral 

therapy, are not fully known, but chronic inflammation 

is a likely suspect (7). 

Treatment with Antiretrovirals 
A detailed molecular understanding of the viral 

lifecycle has facilitated the development of multiple 

chemical agents capable of blocking each step of viral 
replication (8). The earliest developed antiretroviral drugs 
targeted the viral enzymes reverse transcriptase and 
protease, while the viral enzyme integrase has become 
the new favorite target due to the higher barrier to 

resistance and favorable therapeutic index of this class 
of antiretrovirals. Regardless of which part of the viral 

life cycle is targeted, the net effect of each antiretroviral 
is to block viral replication and thereby lower the load of 

active virus. To be effective and to prevent viral escape 
through evolution, the antiretrovirals are given in 
combination, typically three to four distinct agents. The 
goal of combination antiretroviral therapy ( cART) is 
sustained virological suppression. 

Since the advent of cART in the mid-1990's, 
nearly continuous improvements in potency, reduction 
of side effects, and more convenient dosing have facili

tated further reductions in mortality and morbidity (5). 

Today, many patients can control their HIV infection 

with a single, well-tolerated, daily, fixed-dose combina

tion pill. With the development of safer and more 
potent agents, especially the integrase inhibitors, many 
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Today, many patients can control their HIV infection 
with a single, well-tolerated, daily, fixed-dose combina
tion pill. With the development of safer and more 
potent agents, especially the integrase inhibitors, many of 
the older antiretrovirals that were mainstays in the early 
days of cART have been phased out of regular use. An 
especially informative guide for both patients and 
physicians to the latest HIV drugs is published annually 
by the Test Positive Aware Network (TPAN) in Chicago 
(see Suggested Resources). The official U.S. Department 
of Health and Human Services treatment guidelines were 
last updated in 2016 for adults/ adolescents and in 2017 
for pediatric cases (see Suggested Resources). Looking 
ahead, newer antiretroviral agents continue to be devel
oped, as well as further improvements in co-formulations 
and regiment simplification. For example, long-acting, 
slow release injectable medicines that would provide 
even more convenience and consistency for delivery have 
shown promise in early clinical trials (9). 

Based on strong evidence of benefit, including 
two recent, large randomized clinical trials (IO, I I), 

initiation of cART is recommended as soon as possible 
upon HIV diagnosis for all persons regardless of disease 
progression, unless specifically contraindicated. Earlier 
days of the HIV epidemic featured pendulum swings in 
the thinking about the timing of beginning antiretroviral 
therapy. The accumulated evidence has definitively 
settled the debate in favor of immediate initiation (12). 

Early initiation of cART benefits not only the 
HIV positive patient, but also dramatically lowers the 
probability of transmission of HIV, as demonstrated 
convincingly by the HPTN052 randomized clinical trial 
(13) and follow-up community-based studies (14). Consid
er further the recent Partners study of discordant couples,
in which the seropositive partner was virally suppressed
with cART and the couple was engaging in on-going
condornless sex (IS). This study, which accumulated 1238
couple-years of follow-up, found zero cases of linked
HIV transmission, with an upper limit of 0.30 transmis
sions per 100 couple-years of follow-up at the 95%
confidence level. The bottom line is that initiating cART
as early as possible and supporting the patient so that
they remain consistently on cART has a dual benefit:
improved health outcomes for the seropositive person
and also reduced risk of transmission to seronegative
people in that individual's sexual network or to people
who share needles for injecting drug use with that
individual.

IIlV Latency and Research towards a Cure 

It is important to remember that cART suppresses 
HIV, but does not eliminate the virus, even when the 

amount of virus in blood is below the limit of detection 
of standard clinical assays . Therefore, cART must be 
maintained indefinitely to avoid viral rebound from a 
reservoir of latently infected cells (16). Cells that are 
latently infected have an integrated copy of the HIV 
provirus in their genome, but the HIV genes are 
transcriptionally silent until the cells become reactivated 
by a mechanism that is still being elucidated. Latently 
infected cells do not support viral replication, and, 
therefore, conventional cART, which blocks viral replica
tion, has a negligible effect on this population of cells. 
The identity, location, and size of this long-lived reser
voir of latently infected cells is the focus of active 
research because purging or controlling this reservoir is 
believed to be essential for developing a cure for HIV (17). 

One promising avenue of cure research is the 
so-called "shock and kill" approach in which latency 
reversing agents (LRA's) could be co-administered 
together with cART (18). The intention is that LRA's 
would expose latent cells by inducing them to produce 
viral gene products ("shock") and therefore making the 
latent cell vulnerable to clearance by the immune system 
or to cell death caused by virus itself ("kill"). Current 
research is directed towards identifying a LRA -- or more 
likely a combination of LRA's - with sufficient potency 
and penetrance to reactivate a high enough fraction of 
the latent reservoir that long-term, drug-free remission 
could be achieved once the reactivated cells are cleared 
(19). Another approach towards a cure would be to block 
the ability of the uninfected cells from supporting viral 
rebound from the reservoir. A number of gene therapy 
approaches to remove the susceptibility of the uninfected 
cells are under development (20), many of them based 
conceptually on the case of the Berlin patient, who was 
cured of HIV by an allogeneic stem-cell transplant from 
a donor with a homozygous deletion in the gene for 
CCRS, one of the HIV co-receptors (21). Other possible 
cure strategies include, but are not limited to, genome 
editing to remove integrated proviruses (22), chimeric 
antigen receptor T-cell therapy (23), and immunotherapy 
with engineered antibodies (24). 

Until a curative treatment is proven safe and 
effective, maintaining long-term adherence to cART 
remains a key priority for the care of HIV positive 
patients. As a laboratory researcher actively searching 
for a cure for HIV, when I meet with people living with 
HIV, I always try to express a balance of my hope for an 
eventual cure and of the importance of meeting their 
present needs, especially remaining stably virally 
suppressed with consistent adherence to their prescribed 
cART regiment. 

Prevention and Pre-Exposure Prophylaxis 
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With analogy to cART, in which more than one 

drug must be combined to achieve a high level of 

effectiveness, it has been proposed that a successful HIV 

prevention campaign would combine multiple 

evidence-based approaches together to form a highly 

effective prevention strategy that would include behavior

al change, biomedical approaches, treatment of other 

STI's, social justice and human rights (25). During the 

past several years evidence has been accumulating to 

support, as part of this combination prevention strategy, 

the use of antiretrovirals for pre-exposure prophylaxis 

(PrEP) for individuals at high risk of acquiring HIV (26). 

This prevention modality was developed following the 

precedent of using antiretrovirals prophylactically to 

prevent HIV transmission from mother to child and to 

prevent transmission after occupational or non-occupa

tional exposure (see Suggested Resources for current 

guidelines on these prevention tools). 

Pre-exposure prophylaxis has been shown to 

significantly lower the risk for HIV-negative individuals 

who are at high risk for acquiring HIV through sexual 

contact or injecting drug use (26). An initial concern was 

the possibility that PrEP users would engage in more 

high risk sexual activity, thus increasing their risk for 

other STI's, but the accumulated evidence does not 

support this claim, as rates of STI's and condom use do 

not seem to change significantly upon initiating PrEP (27). 

One possible explanation is that PrEP use brings individ

uals into more regular contact with health care profes

sionals who provide valuable support for making healthy 

choices. Another potential worry about the use of PrEP 

was a possible rise in drug resistance, but the available 

evidence demonstrates that the vast majority of drug 

resistance cases can be prevented by ensuring that the 

patient is not acutely infected with HIV prior to initiating 

PrEP and careful monitoring (28). Given the tremendous 

benefit of reducing the risk of acquiring HIV, the Centers 

for Disease Control and Prevention has published a 

comprehensive set of guidelines for the implementation 

of PrEP, including a decision tree for determining if a 

patient is a good candidate for PrEP (see Suggested 

Resources). The Los Angeles County Department of 

Public Health has also published useful guidelines and 

patient materials (see Suggested Resources). 

Continuum of Care 

For those living with HIV, the continuum of care 

begins with diagnosis and extends through linkage to 

care, retention in care, and viral suppression (29). As of 

the end of 2014, only about 49% of people living with 

HIV in the United States were virally suppressed (30). For 
the same time period, Los Angeles County had a slightly 

higher viral suppression rate of approximately 52% of 

individuals living with HIV (I). Even with progress being 

made, significant obstacles for accessing HIV care in Los 

Angeles remain, as documented by the LA County 

Navigation Program to reengage lost patients into care 

(31). From the study's interviews, the top ten listed 

barriers for HIV care were the following (in ranked 

order): other life priorities, lack of money, lack of 

transportation, drinking/using drugs, stigma, homeless

ness, fear someone would find out, perceived lack of 

need for HIV care, living between US and another 

country, and immigration status. Given the strong 

impact of these social determinants of health, it is 

important for physicians to build relationships with their 

patients that are built on trust and empathetic listening. 

Local community based organizations are 

valuable partners who provide the critical social support 

services that many patients need to be successful in 
managing their HIV care. From my personal experience, 

I will highlight the work of one such agency, Foothill 

AIDS Project (fapinfo.org), which is an exemplar of 

several agencies operating in Southern California. 

Founded in 1987, FAP provides comprehensive services 

for low-income people living with HIV in Los Angeles, 
San Bernardino, and Riverside counties including case 

management, housing, support groups, mental health, 

substance abuse counseling, food assistance, transporta

tion, and health education. From watching the success 
of FAP clients in overcoming barriers to retention in 

care, I have observed anecdotal evidence of the impact of 

FAP services, especially the formation of a community 

of support that counters the isolation and stigmatization 

that many of the clients feel in their community. In my 

opinion, one of the key factors in FAP's success is an 

ethos of welcome, non-judgment, respect, and compas

sion. 

Suggested Resources 

1. Test Positive Aware Network, 21st Annual HIV Drug

Guide https:/ /www.positivelya

ware.com/hiv-drug-guide Accessed August 14, 2017.

2.U.S. Department of Health and Human Services,

Clinical Guidelines for HIV/ AIDS

https: / / aidsinfo.nih.gov I guidelines
Accessed August 14, 2017.

3.Centers for Disease Control and Prevention, Prevent

ing New HIV Infections

https://www.cdc.gov/hiv / guidelines/preventing.html
Accessed August 14, 2017.

VOL. 11 NO. I NOVEMBER 2017 35 



4.Los Angeles County Department of Public Health,

Division of HIV and STD Programs

http://publichealth.lacounty.gov/ dhsp/

Accessed August 14, 2017.
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Introduction 

Hyperostosis frontalis interna (HFI) is a benign bone 

lesion, manifested by the accretion of bone on the inner 

table of the frontal bone. It is most commonly found 

among postmenopausal women and is believed to be 

associated with prolonged hormone stimulation (I,2). We 

report a case of HFI initially suspected as bone metasta

sis as she has a history of breast cancer and increasing 

alkaline phosphatase levels. HFI should be recognized as 

a benign entity and distinguished from other disorders 

that involve the frontal skull bone, such as Paget's 

disease, acromegaly, and especially malignancy. 

Case Report 

JH is a 73-year-old woman who was diagnosed as having 

stage 1 right breast cancer with infiltrating ductal 

carcinoma 7 years ago. The estrogen and progesterone 

receptors were positive and Human Epidermal Growth 

Factor Receptor 2 (HER2) was negative. She was treated 

with breast conservation surgery, adjuvant chemothera

py, and radiation therapy followed by hormone therapy 

with Tamoxifen 

The initial laboratory tests were not remarkable with 

normal CBC and comprehensive metabolic panel. The 

alkaline phosphatase level was normal at 87 U /L. After 

5 years of hormone therapy, she stopped taking Tamoxi

fen 2 years ago, and she has been simply followed every 

3-6 months for regular check-ups with physical examina

tion and basic laboratory tests.

About one year ago, it was found that the alkaline 

phosphatase level was mildly abnormal at 108 U /L (N; 

35-105). The calcium level was normal at 9.3 mg/dL.

She did not complain of any symptoms such as bone

pain. But she has occasional dizziness without headache.

No recent history of body injury was reported. The

comprehensive metabolic panel was repeated 4 months

later, and the alkaline phosphatase level went up to 125

U/L. But the levels of calcium, ALT, AST and total

bilirubin were all normal. At this point, ultrasound of

the abdomen was done to exclude any possibility of

hepatobiliary disease in search for the causes of the

abnormal alkaline phosphatase level. It was not remark

able except a 12-mm simple cyst in the left lobe of the

liver. About 3 months later, the alkaline phosphatase
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level was rechecked. Its level was higher at 137 U/L. 

Interval physical examination was not remarkable. At 

this point, bone metastasis was of concern, and imaging 

studies were done: 

Radionuclide bone imaging (Figl ,  2) showed increased 

uptake in the frontal bone bilaterally, raising a suspicion 

of bone metastasis. Plain bone X-ray study was recom

mended. 

The skull X ray (Fig 3, 4) showed cortical thickening and 

diffuse sclerosis of calvarium bilaterally without any lytic 

or destructive changes, consistent with hyperostosis 

frontalis interna. 

MRI scan of the head (Fig 5, 6) confirmed the internal 

bone growth in the frontal bone, but without impinge

ment of the adjacent brain parenchyma. 

Interestingly, the follow-up test of the alkaline phospha

tase level done 4 months after the radiological studies 

returned to normal at 100 U /L. 

Discussion 

HFI is usually a benign incidental finding, occurring in 

5-12% of general population, although the bone growth

can be excessive enough to cause compression of the

frontal brain tissue. (2). In this patient, the MRI scan of

the head/brain showed no signs of brain compression.

The bone growth is characterized by sparing of the

midline; bone deposition is usually limited to the inner

table of the frontal bone. Histologically, there is a

widened zone of lamellar bone and there may be

remodeling of the endocranial plate. The cortical bone is

not affected (!). The etiology of HFI is not known, it is

believed that prolonged estrogen stimulation is related to

HFI. While HFI is found predominantly in postmeno

pausal women, men with hormonal irregularities, such

as those with atrophic testes, have been noted to have

HFI of variable severity (!). Prevalence of HFI increases

with age (3). 

In this case report, the patient had a history 

of breast cancer treated with 5-year-long Tamoxifen 

hormone therapy. Although she did not have any 

symptoms such as bone pain, back ache or headache, 

nuclear bone imaging was done to rule out bone metasta

sis because her blood alkaline phosphatase levels have 

been gradually increasing. The elevated alkaline phos

phatase level could be from the abnormal hepatobiliary 

function. But the ultrasound of the abdomen showed no 

abnormal findings. The radionuclide bone imaging (Fig 

1, 2) showed increased uptake in the frontal skull, raising 

a question of bone metastasis in the patient with a 

history of breast cancer. Subsequent plain skull X rays 

(Fig 3, 4) revealed the internal growth of frontal bone, 

which is consistent with hyperostosis frontalis interna. 

The MRI scan (Fig 5,6) showed no impingement on the 

adjacent frontal brain. 

Interestingly, the alkaline phosphatase level 

returned to normal several months later. Although it is 

believed that prolonged estrogen exposure is considered 

as an important etiological factor, she has not been under 

the estrogen influence for the past 20 years. She had been 

taking Tamoxifen as an anti-breast cancer hormone 

therapy. Tamoxifen is a selective estrogen receptor (ER) 

modulator which behaves as an ER antagonist in breast 

tissue, but as an agonist in the uterus, bone and liver (4). 

Tamoxifen has been shown to strengthen the bone 

density in postmenopausal women (5). Many years of 

Tamoxifen therapy could be a contributing factor in 

pathogenesis of HFI in this case. It is also interesting 

that the alkaline phosphatase levels had been rising and 

stayed abnormal for almost 1 year before it returned to 

normal, indicating that hyperostosis frontalis interna 

may have a pattern of spurts of bone growth rather than 

a slow and gradual growth pattern. Monitoring of the 

alkaline phosphatase levels along with radiological 

studies may provide a clue about the pathophysiology of 

this mysterious condition. 

Figl 
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Fig 6 
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The criteria for determining death by neurologi

cal criteria in adults, also known as brain death, has not 

changed in over twenty years, yet there continues to be 
high variability in practice and institutional policies 

nationwide as well as low compliance with recommend
ed guidelines to establish the diagnosis. Although, to 

date, there are no verified reports of meaningful neuro

logical recovery after confirmed brain death, clinicians 

occasionally encounter a skeptical public whose views are 

fueled by misguided media reports that conflate brain 

death with coma. In this article, we will provide a review 

of the literature on variability of diagnostic approaches, 
discuss the distinction between coma and brain death, 

and provide a clear, standardized approach to brain death 

diagnosis. 

Variability in Diagnostic Approach 

The diagnosis of brain death was defined in 

1981 by the Uniform Determination of Death Act, 

which states that brain death is the irreversible cessation 

of all functions of the entire brain, including the brain 
stem and further ascertained that brain death is legally 

and physiologically equivalent to death, even if the heart 

and spinal cord continue to function. The American 

Academy of Neurology (AAN) set forth recommenda

tions in 1995, with an updated revision in 2010, outlining 

the evidence-based guidelines for determining brain 

death in adults (Wijdicks, Varelas, Gronseth, & Greer, 

2010). Despite this, a study by Shapell et al. (2013) 

looking at practice variability in brain death testing found 

over half of their studied population did not adhere 

strictly to the AAN guidelines. 

There is more insight on practice variability that 

can be gleaned from the Shapell et al. study. For exam

ple, because certain medical conditions such as hypother

mia, hypernatremia, acid-base disturbances, and other 

endocrine disorders can confound brain death testing, the 

AAN recommends excluding these toxic-metabolic 
derangements before initiating brain death testing. 

Surprisingly, these conditions were still present in 

approximately 25% of the brain death population 

studied. 

There was also substantial inter-institutional 

variability in the clinical examination and apnea testing 

stipulations. For example, only 45% of the studied 
population had complete documentation of brainstem 

areflexia and absence of motor responses to pain. 

Although it is difficult to ascertain in the study whether 

this finding was due to lack of testing versus lack of 

documentation, the authors highlighted, at the very least, 
the need for improved education and documentation. 

Also, apnea testing was aborted or missing in up to 27% 

of those studied. Of that cohort without completed apnea 

testing, there was still 7% who did not have ancillary 

testing done. Furthermore, when clinicians did decide to 

pursue ancillary testing, there was no clear documenta

tion to explain what prompted the decision. These 

findings highlight the inconsistency with which confirma
tory tests are utilized and call for greater standardization 

of the brain death declaration process to decrease practice 

variability and improve adherence to published guide

lines. 

Words matter: Coma does not equal Brain Death 
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Not all patients in a coma are brain dead. The 

medical community, e.g. physicians, nurses, should 

endeavor to reserve the use of the term "brain dead" only 

after completion of the formal declaration process. The 

importance of the distinction between brain death and 

coma cannot be overstated because failure to recognize 

this difference can lead to tragic consequences and 

inappropriate use of these terms can contribute to the 

erosion of trust between medical providers and the 

public. 

A simple, clinically useful categorization of levels of 

consciousness can be considered in four levels: alert, 

lethargic, stuporous, and comatose. Brain death is 

considered to be at the extreme end of this spectrum and 

generally implies a far worse neurological status than 

coma. Those who are fully alert require no stimuli to 

engage with the environment while those in a lethargic 

state need a small to moderate amount of verbal or 

tactile stimuli for engagement. A person who is stupor

ous requires deep stimuli, often in the form of pain, to 

elicit a meaningful, albeit brief, response. When a person 

reaches the level of coma, they are unconscious and 

unable to mount any form of meaningful response 

despite deep noxious stimuli. Those in a comatose state 

can appear brain dead until the clinician performs the 

critically important task of testing brainstem function. 

Presence of any brainstem function in an unconscious 

and unresponsive patient suggests that the patient is not 

clinically brain dead, but is in fact, in a deep comatose 

state. 

It is also necessary to consider medical condi

tions that mimic a comatose state. Such diseases include 

locked-in syndrome, certain variants of Guillain-Barre 

syndrome, neuromuscular blockade, and psychogenic 

coma. Thorough description of these disease states is 

beyond the discussion of this article, however the crucial 

distinction between these conditions and comatose state 

is that the patient's consciousness may be preserved 

despite absence of motor function. 

Although these "coma-mimicking" disease states 

pose a significant challenge to clinicians, greater under

standing of basic concepts related to brain physiology 

and compensatory failure, stricter adherence to brain 

death testing guidelines, and greater appreciation of the 

variability of the brain death clinical examination, such 

as reflexive spinal movements, could vastly improve 

diagnostic accuracy and quality of clinical care. 

Pathophysiology Leading to Brain Death 

The Monroe-Kellie Principal provides a patho 

physiological basis for the sequence of events that lead to 

brain death. The Principal states that the pressure within 

the enclosed and fixed cranial vault is the result of brain 

tissue, arterial blood volume, cerebrospinal fluid, and 

venous blood volume. When pressure within the cranial 

vault elevates due to increased brain tissue volume or due 

to the introduction of a mass lesion, intracranial pressure 

can only remain normal as long as other components can 

decrease their own volume, and hence pressure. 

For example, in the case of a mass lesion, there 

may be a decrease in either venous volume or cerebrospi

nal fluid to maintain an overall normal intracranial 

pressure. This compensatory normalization of pressure 

fails as that mass lesion either becomes too large or 

expands further to the point where no more venous or 

cerebrospinal fluid can be removed. Once at this point, 

the pressure within the enclosed vault increases swiftly. 

Increased pressure within the brain decreases the pressure 

gradient between the systemic circulation and the 

intracranial circulation, and this can lead to harmful 

reductions in cerebral blood flow. Without intervention, 

increased intracranial pressure eventually compromises 

cerebral perfusion. Widespread hypoxia and insufficient 

blood flow lead to neuronal death, both in the cerebral 

hemispheres and in the brainstem. 

There is an important caveat when discussing 

pressure within the brain. Establishing cerebral perfusion 

pressure requires intracranial pressure monitoring, 

however not all patients with neurological compromise 

have intracranial pressure monitors in place, nor do they 

necessarily require one. Establishing cerebral perfusion 

pressure is not a prerequisite to brain death testing, 

however the AAN guidelines recommend a systolic blood 

pressure greater than 100 millimeters of mercury. This is 

not to establish high pressure within the brain as a 

potential contributor to neuronal death, but instead to 

rule out hypotension as a cause for depressed neurologi

cal function that may serve as a confounding condition, 

even if its presence may not itself affect brain stem 

function. 

With elevated intracranial pressure, pathological 

relief of pressure occurs by means of brain tissue hernia

tion, which then severely compromises vital structures. 

The basic principle of brain herniation is the displace

ment of brain tissue from one intracranial vault into 

another. Basic herniation syndromes include subfalcine 

herniation, transtentorial herniation, central herniation, 

and tonsillar herniation. 

Subfalcine herniation occurs when brain tissue 

from the medial cerebral cortex, specifically the cingulate 

gyros, herniates from one side of the cerebral cortex 

under the falx cerebri, then displaces into the other side. 

If left untreated, this type of herniation can cause altered 

level of consciousness followed by contralateral lower 
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extremity weakness. 

Transtentorial herniation occurs when the uncus 

of the medial temporal lobe herniates through the 

tentorial notch, causing pressure on the diencephalon 

then progressively down through the midbrain, pons, and 

medulla. Symptoms manifest as stupor and weakening 

ocular eye movements then deteriorate to unresponsive

ness, loss of normal motor movements and/ or hemiple

gia, loss of brainstem reflexes, abnormal vital signs, and 

eventually to cardiorespiratory arrest. Because vital 

structures of the brain stem are closely compacted within 

its enclosed space, clinical deterioration can occur rapidly 

without intervention. 

With larger supratentorial masses or diffuse 

cerebral edema, bilateral uncal herniation can lead to 

central herniation, which is displacement of the brain 

stem downward through the foramen magnum. Hernia

tion of the cerebellar tonsils through the foramen 

magnum can also occur, contributing to compression of 

the medulla and resulting in cardiorespiratory instability 
and death. 

Diagnostic Approach to Brain Death Testing and 

Associated Pitfalls 

When unchecked, brain tissue herniation and 

compromise of vital brain structures can lead to irrevers

ible brain injury and consideration of brain death testing 

When delineating the diagnostic approach to brain death, 

institutional policies should reflect an adaptation of the 

guidelines set forth by the AAN. Accordingly, the 

following discussion will outline this approach in detail, 

as well as the rationale behind each step. Special atten

tion will also be paid to pitfalls, which if not addressed, 

can cause misinterpretations in a critically important 

diagnostic process. 

When it is decided to pursue brain death testing, 

there are a few caveats to keep in mind regarding the 

physicians performing the testing. First, California 

legislature requires two licensed physicians to 

independently perform and document the diagnostic 

process required to confirm brain death. Second, if 

subsequent organ donation is an option, neither of the 

two physicians establishing a brain death diagnosis can be 

involved in the donation process. Third, although only 

one apnea test is required, there must be two clinical 

exams performed by each of the physicians independently. 

Acknowledging these caveats, the diagnostic 

approach can then be organized into four steps: establish

ing irreversible condition that is compatible with brain 

death, excluding confounding conditions, demonstrating 

complete loss of life-sustaining brain function, and 

complete loss of life-sustaining brain function, and 

demonstrating loss of respiratory drive. Documentation 

should clearly reflect each of these steps. 

1. Establishing irreversibility

Establishing a clear etiology that led to neuronal 

death extensive enough to cause brain death should be 

clearly stated by the examining physicians. Examples 

that reflect such etiology may include devastating brain 

injury or hemorrhage on neuroimaging or severe anoxic 

brain injury, for example, due to prolonged cardiopulmo

nary arrest. Cortical and brainstem injury can be demon

strated by appropriate neuroimaging. 

2. Excluding confounding conditions

The exclusion of confounding conditions is 

paramount to ensuring a valid clinical examination and 

avoiding pitfalls in diagnosis because such conditions 

may depress or otherwise limit accurate assessment of 

neurological function. Thus, these conditions should be 

addressed prior to initiating clinical testing. These 

confounding conditions include: 

•Hypothermia defined as core temperature less than 36

degrees Celsius. Correction of hypothermia can be

achieved using surface warming devices.

•Hypotension defined as systolic blood pressure less

than 100 millimeters of mercury. Correction of

hypotension can be achieved with volume

resuscitation or vasopressors.

•Treatable metabolic disorders, which include acid-base

disorders, severe electrolyte disturbances, hepatic or

renal encephalopathy, endocrine dysfunction, hyper

ammonemia, and severe hyperosmolar states. Medical

therapies aimed at correcting these abnormalities

should be attempted.

• Drug intoxication or effects, particularly narcotics,

barbiturates, sedatives, and hypnotics. Exclusion of a

particular drug's effect can be done by obtaining

history, drug screen, calculation of clearance using 5

times the drug's half-life (assuming normal hepatic

and renal function), or, if available, drug plasma levels

below the therapeutic range. Note that prior use of

therapeutic hypothermia, such as in cardiopulmonary

resuscitation after cardiac arrest, may delay drug

metabolism. Also, in the case of alcohol intoxication,

it is reasonable to use the legal alcohol limit for

driving, defined as 0.08%, as a practical threshold.

• Presence of neuromuscular blocking agents. There

should be no recent administration or continued

administration of neuromuscular blocking agents,

evidenced by the presence of a train of four twitches
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with maximal ulnar nerve stimulation. 

In the event that correction has been attempted but not 

possible, ancillary testing may be considered to aid in 

establishing the diagnosis, however judicious usage of 

such testing is advised due to inherent false positive and 

false negative rates. More information regarding ancil
lary testing will be addressed later in this discussion. 

3. Demonstration of complete loss of life-sustaining

brain function 

The complete loss of life-sustaining brain and 

brainstem function must be established to diagnose brain 

death. Although corroborating clinical history and data 
points are important aspects of diagnosis, the neurologi

cal exam is hallmark in determining the presence, or 

absence, of activity at the cerebral level as well as each 
level of the brainstem. Performing such an examination 

can be achieved using a simple, methodical approach. 

The following examination approach begins rostrally by 

assessing loss of cerebral function then proceeds assess

ment caudally down the brainstem by assessing loss of 

function from the midbrain, to the pons, and then the 

medulla. 

The loss of function at the cerebral level involves 

lack of all levels of responsiveness, indicating a comatose 

state. Re-visiting the levels of consciousness previously 
described, a person who is in a coma cannot mount any 

kind of brain-mediated response to various degrees of 

stimuli. Regardless of the intensity of any verbal, tactile, 
or noxious stimuli presented, the comatose patient will 

not open or move their eyes, grimace to pain, have any 

facial movement, and will not demonstrate any brain-me
diated motor response in any extremities. 

For the purpose of brain death testing, assess

ment of cerebral function centers primarily on the motor 

examination because it would have already been estab

lished that the patient can not respond to verbal stimuli. 

Testing motor function starts by uncovering the patient 

from any bed linens, while maintaining modesty, to 
ensure all extremities are exposed. The clinician then 
places the patient's upper extremities in a neutral position 

by passively resting the patient's arms on their abdomen in 

a slightly flexed position. This is important to allow the 

clinician to note even the slightest motor response to 
noxious stimuli as subtle flexion and extension are not 
easy to see if the patient's arms were laying on their sides. 

Once in neutral position, painful stimulation can be 

achieved by applying deep pressure to the medial supra 

orbital ridge or on the condyles of the temporomandibular 
joint, as well as the nail beds of each extremity. A nasal 

tickle using a cotton swab may also be used as a form of 

noxious stimuli. When using any of these techniques, the 

clinician observes the face for any grimacing or eye 

movement. The extremities are also keenly observed for 

movement consistent with localization, flexion, or 

extension to pain. If present, such movements are 

brain-mediated and are inconsistent with brain death. 

Absences of these movements, however, demonstrate no 

response to pain and can be consistent with brain death. 
Additionally, the telemetry monitor should be observed 

for any autonomic response to pain which would not be 
consistent with brain death. 

A pitfall associated with the motor examination 

is failure to use multiple stimuli in multiple locations. 

The clinician should not hesitate to repeat the stimuli 

until they are confident of their examination findings. 
There can, however, be spinal-mediated pain responses 

evidenced by triple flexion in the lower extremities. The 

presence of triple-flexion is still consistent with brain 

death due to its spinal origin, however abnormal flexion 

or extensor posturing in the upper extremities suggest 
intact corticospinal tract function and is inconsistent with 

brain death. The clinician should be able to recognize and 

differentiate spinal reflexes such as triple flexion from 

meaningful cerebral motor responses to pain. 

After establishing absence of cerebral motor 

responses, brainstem function is assessed. Midbrain 

activity can be assessed with the pupillary light reflex. 

This reflex tests the afferent limb of cranial nerve II and 

the efferent limb of cranial nerve III. Testing is done by 
opening the patient's eyes in a dimly lit room, shining a 

bright light directly in to the eyes, and observing for 
response. When intact, the pupils receive the light and 

respond by reflexively constricting. Fixed, bilateral pupils 

that range from 4-9 millimeters and do not respond to 

bright light can be consistent with brain death. For the 

purpose of brain death testing, absence of pupillary 

response to bright light are indicative of absent midbrain 
function because cranial nerve III arises from the 

midbrain. 

A pitfall associated with testing pupillary reaction 
is the failure to recognize constricted pupils, prior to 
bright light, which may indicate drug intoxication. This 

would trigger further investigation and prompt termina

tion of brain death testing. Another pitfall clinicians need 
be aware of is anisocoria, which is not consistent with 

brain death because complete absence of midbrain 
function requires bilateral fixed, dilated pupils. 

The pons and pontomedullary junction of the 

brainstem can be assessed with the corneal reflex and 

vestibulo-ocular reflex. The corneal reflex tests the 
afferent limb of the ophthalmic division of cranial nerve 

V and efferent limb of cranial nerve VII. Testing the 

corneal reflex is done by gently stroking the cornea with a 
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cotton swab to elicit a reflexive blink or eye-lid twitch. 

Absence of the reflexive blink or eye-lid twitch indicates 

absence of corneal reflex. Clinicians can avoid pitfalls by 

ensuring the cornea, not sclera, is stimulated by the 

cotton swab and also by ensuring contact lenses are not in 

place which may abolish response. 

The vestibulo-ocular reflex (VOR) assesses 

cranial nerve III, VI, and VIII by assessing whether 

brainstem eye movement pathways are intact. There are 

two maneuvers to elicit this reflex in the non-responsive 

patient. The first maneuver, called the oculocephalic 

maneuver, or "Doll's eyes", involves observing the 

patients eyes while the clinician turns the head from one 

side to the other. When the VOR is intact, the eyes move 

in the direction opposite the head turn. When not intact, 

the eyes stay in a primary position regardless of which 

way the head is turned. Absence of this reflex is consis

tent with brain death. 

The oculocephalic maneuver is not always the 

VOR test of choice, particularly when the patient has an 

unstable cervical spine, as can be the case with severe 

traumatic injuries. Another maneuver to test VOR is the 

oculo-vestibular reflex (also known as the Cold Caloric 

reflex). This reflex is tested by having the clinician inject 

50mL of an ice water flush continuously, one ear at a 

time, for 60 seconds while holding both eyes open. The 

clinician then observes the eye movements for one minute 

to see whether they move away from the tested ear versus 

staying in primary position. Slow drift of the eyes towards 

the ear being infused with or without a compensatory fast 

phase nystagmoid movement in the opposite direction 

occurs in a patient with intact VOR. If the eyes remain in 

primary position, this finding represents functional 

absence of cranial nerves III, VI, and VIII, indicating loss 

of function down to the pons and pontomedullary 

junction. After testing one ear, the clinician then moves 

on to the other ear, however, clinicians must wait at least 

5 minutes prior to initiating testing on the other ear. A 

testing pitfall in this situation is for the clinician to ensure 

the fast phase of eye movement is observed and also 

ensure that five minutes has passed before testing the 

opposite ear. 

The medulla is assessed when the clinician 

attempts to elicit a pharyngeal (gag) and tracheal ( cough) 

reflex. This tests the afferent limb of cranial nerve IX and 

efferent limb of cranial nerve X. Eliciting a gag reflex is 

done by stimulating the posterior pharynx with a cotton 

swab or by applying traction to the endotracheal tube. 

With this stimulation, the patient with an intact gag 

response will appear to gag or weakly cough. The cough 

reflex is stimulated by deep endotracheal suction. Absence 

of the gag and cough reflex is indicative of loss of 

medullary function because cranial nerve IX and X arise 

from the medulla. 

The absence of cerebral motor response to 

noxious stimuli, absence of pupillary reflex to bright 

light, absence of corneal reflexes, absence of VOR, and 

absence of pharyngeal and cough reflex represents 

functional absence in the cerebral hemispheres and entire 

brainstem. An examination that includes the loss of all 

of these movements and reflexes, in its entirety, is an 

exam that fulfills almost all clinical criteria for brain 

death. The final step in diagnosis is the apnea test. 

4. Demonstrating loss of respiratory drive

Demonstrating loss of respiratory drive is 

achieved with the apnea test, which assesses the lack of 

responsiveness to increased blood carbon dioxide concen

trations. This test should be performed after other aspects 

of clinical examinations are completed and are deemed 

consistent with brain death. Absence of breathing drive is 

determined by measuring arterial carbon dioxide concen

tration prior to test initiation then comparing it to arterial 

carbon dioxide at 8-10 minutes after the patient is discon

nected from the ventilator. 

Before starting the apnea test, the patient should 

be normotensive, normothermic, euvolemic, eucapnic, 

and not hypoxic with an arterial partial pressure of 

oxygen greater than 200. If the patient is hemodynamical

ly unstable, vasopressors and fluid resuscitation should be 

titrated to achieve a consistent systolic blood pressure 

greater than I 00 millimeters of mercury. If high doses of 

vasopressors are required to achieve this goal, ancillary 

testing can be considered to avoid cardiopulmonary 

collapse during testing. 

The pre-requisite for apnea testing involves 

pre-oxygenating the patient to an arterial partial pressure 

of oxygen greater than 200 and adjusting minute ventila

tion to achieve arterial partial pressure of carbon dioxide 

of 35-45. When this has been established, the endotrache
al tube should be completely disconnected from the 

ventilator tubing and 6-8L of oxygen should be provided 

by using a nasal cannula placed directly inside the 

endotracheal tube. The clinician will then observe the 

patient for at least 8-10 minutes, monitoring specifically 

for chest and/ or abdominal movements that may indicate 

respirations. At any point in this time period, the apnea 

test should be aborted if the systolic blood pressure 

decreases lower than 90 millimeters of mercury ( allowing 

for active titration of vasopressors), oxygen saturation 

decreases to less than 85% for more than 30 seconds, or if 

spontaneous respirations are observed. If none of these 

occur and the patient is at the 8-10 minute mark, an 

arterial blood gas may be drawn to assess carbon dioxide 

retention. 
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An apnea test that supports the clinical diagnosis 

of brain death is confirmed if the arterial carbon dioxide 

is either greater than 60 points from baseline, or greater 

than 20 points above known baseline in patients with a 

history of pulmonary conditions that increase arterial 

carbon dioxide concentrations. In the case that the 

carbon dioxide goals were not met but the patient meets 

clinical criteria for brain death, the apnea test can be 

repeated for a longer period of time, such as 10-15 

minutes in hemodynamically stable patient. 

The official time of death is then documented as 

the time the arterial blood gas results are reported. In 

cases where clinical uncertainty exists, ancillary testing 

may be performed in accordance with national standards 

specific to brain death determination. In these circum

stances, the time of death is when the attending physician 

officially signs the ancillary test. 

Brain-death Associated Movements 

Once brain death is established, clinicians need to 

be cognizant of certain spinal mediated reflexes that can 

occur in the brain dead body. Knowledge of these reflexes 

can prevent pitfalls in a brain death diagnosis and avoid 

confusion if family members question whether the 

movements are meaningful. For example, these reflexive 

movements may include the Lazarus Sign, manifested as 

bilateral arm flexion at the elbow towards the chin, 

followed by relaxation of the arms at the side of the body. 

To the untrained eye, it can appear as though the body is 

reaching towards the endotracheal tube. The timing of 

such reflexes mostly occur in the first 24 hours of brain 

death diagnosis, however some reflexes can be seen up to 

4 days after diagnosis (Jain and DeGeorgia, 2005). There 

can also be undulating toe movements, facial myokymia, 

asymmetrical opisthotonus, spinal myoclonus, 

hugging-like motion, viscera-somatic reflex, head turning, 

and triple flexion. Numerous reflexive movements have 

been reported, however a comprehensive review of each 

reflex is not feasible within the constraints of this discus

sion. 

Ancillary Testing 

Brain death is a clinical diagnosis, therefore 

clinical examination and judgment remains paramount. 

Ancillary testing is reserved for situations where aspects 

of clinical testing or circumstance are called into question. 

Although several ancillary tests have been studied, these 

tests have inherent false positive and false negative rates. 

The only validated tests are cerebral angiography to 

demonstrate absence of flow in all intracranial arteries, 

brain perfusion single photon emission computed tomog

raphy imaging to show lack of tracer uptake on imaging 

indicating absence of intracranial perfusion, electroen-

cephalogram to show electrocerebral inactivity, and 

transcranial doppler to confirm cerebral circulatory 

arrest. Of note, ancillary tests must be performed in 

accordance with published guidelines and employ 

techniques that are specific to brain death testing. Clini

cians who perform and interpret these tests should be 

familiar with these approaches. 

Avoiding Communication Pitfalls 

Avoiding pitfalls in verbal and written communi

cation can prevent confusion surrounding the diagnosis 

of brain death. As soon as the clinical scenario suggests 

possible or imminent brain death, clear verbal communi

cation with family includes preparing them for that 

possibility. Providers should communicate this prior to 

initiating any brain death testing. It is also prudent to 

advise family that circulatory arrest can occur in the midst 

of apnea testing. Once diagnosed, it must be made clear 

that brain death is the same as death. 

At this point, the healthcare team should avoid 

using terms such as comatose and unresponsive, but 

should instead refer to the family's loved one as deceased. 

When the healthcare team refers to interventions such as 

mechanical ventilation or vasopressor use, it should be 

made clear that such interventions are only supporting 

organs, and are no longer supporting life. 

In addition to clear verbal communication, 

providers must be clear with documentation of brain 

death. Such documentation should include etiology and 

irreversibility of condition, exclusion of confounding 

conditions, all aspects of examination including ancillary 

testing if used, and official time of death. 

Discussion 

The declaration of brain death is a clinical 

diagnosis that relies on established criteria supported by 

practice guidelines. There continues to be substantial 

practice variability in the determination and documenta

tion of brain death and thus there is a pressing need for 

clinicians to adhere to a standardized approach. Diagnos

tic accuracy may be improved by strict adherence to 

practice guidelines, improved awareness of coma-mimics, 

greater understanding of the pathophysiology leading to 

brain death, avoiding potential diagnostic pitfalls, and 

appreciation of spinally mediated reflexes that may occur 

in brain death. Further, the term "brain death" should not 

be used loosely or conflated to describe the myriad of 

conditions that may result in coma. These approaches are 
essential to maintain a high quality of care and to improve 

understanding of brain death within the medical commu

nity and general public. 
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Background 

Morbidity and mortality due to infectious diseases in 

the United States has been in decline since the 18th 

century due to improvements in sanitation, vaccination 

and the development of antibiotic drugs. [11 However, 

several developments threaten this trend including 

healthcare-associated infections (HAis) and antibiotic 

resistance. [21 In response to this threat, various govern

mental and regulatory agencies now require healthcare 
institutions to develop and maintain infection prevention 

and antibiotic stewardship programs. [3,4] 

Infection prevention programs are tasked with 

protecting patients, healthcare workers and others in the 

healthcare environment from infectious diseases. [41 

Antibiotic stewardship programs are responsible for 

ensuring appropriate antibiotic use to prevent unneces

sary consequences of inappropriate use. [31 Infection 

prevention and antibiotic stewardship programs have 

complimentary and overlapping objectives and interven

tions, thus collaboration between the two is essential for 

best outcomes. [3,5] 

Infection Prevention and Antibiotic Stewardship at 
Pomona Valley Hospital Medical Center 
The infection prevention and antibiotic stewardship 

programs at Pomona Valley Hospital Medical Center 

(PVHMC) were established in 1988 and 2012, respective

ly. In recent years, their collective goals have been to 
minimize the incidence of HAis including Clostridium 

difficile infection (CDI), catheter-associated urinary tract 
infections (CAUTI) and central line-associated blood

stream infections (CLABSI), and slow or even reverse 

the development of antibiotic resistance. 

Multi-disciplinary teams including nurses, physicians, 

pharmacists, environmental services staff, information 

services staff, laboratory staff and administrators have 

been assembled to address HAis and antibiotic use at 

PVHMC by promoting best practice standards. To 

prevent CLABSI, bundles to aid in proper insertion, care 

and maintenance and removal of unnecessary lines have 

been implemented. To prevent CAUTI, interventions to 

promote proper catheter use, aseptic insertion and 

maintenance and prompt catheter removal have been 

executed. To prevent CDI, which has multiple etiologies, 
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a number of strategies have been used including steward

ship of antibiotic and acid suppressant drugs, appropri

ate laboratory testing for CDI, use of personal protective 

equipment for staff and visitors and proper disinfection 

and environmental isolation. Another major ongoing 

intervention that influences all HAis is a campaign to 

improve hand hygiene practices among all hospital 

associates. 

Ensuring appropriate use of antibiotics at PVHMC 

has been a multi-faceted endeavor. A core element of the 

antibiotic stewardship program is daily rounds with an 

infectious diseases physician and pharmacist on patients 

receiving antibiotic therapy with recommendations on 

appropriate antibiotic use and infectious disease diagnos

tics provided to the primary physician. In addition to 

this, the program provides ongoing education of the 

medical and other clinical staff on appropriate use of 

antibiotics and provides reference resources as well. 

Both the infection prevention and antibiotic steward

ship programs monitor their respective outcomes 

including HAI rates (e.g. CDI, CLABSI and CAUTI), 

antibiotic resistance rates (i.e. annual antibiograms) and 

antibiotic utilization. These outcome metrics are invalu

able to determine the effectiveness of various interven

tions and monitor for emerging issues. 

FIGURES 

Figure 1. Anti-Pseudomonal Antibiotic Utilization at PVHMC 2013-2016 

The programs have been successful in numerous ways. 

Substantial reductions in antipseudomonal and fluoro
quinolone antibiotic use, approximately 30% and 35%, 

respectively have been achieved in the past 3 years 

(Figures 1 and 2, respectively). These reductions have 
been met with corresponding improvements in antibiotic 

susceptibility. Between 2013 and 2016, there has been a 

7% and 3% improvement in fluoroquinolone susceptibili

ty in Pseudomonas aeruginosa and Escherichia coli, 

respectively, and a 5% improvement in piperacillin/tazo

bactam susceptibility in Pseudomonas aeruginosa. CDI, 

CAUTI and CLABSI rates continue to be above desired 

levels, but newly implemented innovative multi-disci

plinary approaches promise to aid in minimizing these 

HAis. 

Conclusion 

Infection prevention and antibiotic stewardship are 

collaborative and complementary efforts at PVHMC to 

maximize the patient care quality. To fully achieve their 

desired outcomes, these programs require the combined 

efforts of all healthcare associates. Positive outcomes 

have been shown in recent years and continued efforts 

are underway to further enhance these results. 
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+-' 
C 
QJ 
+-' 
ro 
a... 

0 
0 
0 
.-I 
L. 
QJ 
a... 

>
a. 

� 
QJ 
....c 

I-
.!:! 
+-' 
0 

:0 
+-' 
C 

<( 
-
0 
Vl 

>
ro 

Vl 

>
ro 

500 

450 

400 

0 
350 

300 

250 

•
• •

• 
• 
• • • 
•• ••

•• •• 
•• •• 

• 
• • • 

• 

------------'· ·--------- +-----�·""·-·-------------

ASP Implemented 

-Before ASP -During ASP••• Linear {Before ASP)••• Linear (During ASP)

Footnotes: "ASP" = Antibiotic Stewardship Program 

VOL. 11 NO. I NOVEMBER 2017 49 



Figure 2. Fluoroquinolone Antibiotic Utilization at PVHMC 2013-2016 
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Given that more than 5 million Americans are living 
with dementia 1 , and this number is expected to grow in 

coming years, most physicians can be expected to care for 
a substantial number of patients with cognitive impair

ment. The work of providing care for cognitively 

impaired elderly patients is a unique challenge for 
physicians, as their care tends to be more complex and 
requires additional skills and resources for the physician2 

. Evidence from prevalence studies indicates that 14% of 
people over age 70 have dementia3

, yet only half of those 
who meet criteria for a diagnosis are actually diagnosed 

by their physicians,. Furthermore, primary care physi

cians' diagnoses tend to occur much later in the disease 
process4, and patients and their families are frequently 

not told of the diagnosis5
. Missed and delayed diagnoses 

prevent early treatment, which may slow cognitive 

decline and prolong the period in which quality of life 

remains high. Earlier diagnoses and clear communication 

of diagnoses are associated with reduced patient anxiety, 
decreased caregiver burden, and allows patients and their 

families to make plans for the patient's eventual care 
needs, establish advanced directives, and to be intentional 

about how they spend their time6
•
7

. 

In the aging population, it can be difficult to deter
mine the difference between normal age-related cognitive 
decline, cognitive impairment, and other factors. Unfor

tunately, many persist in the belief that cognitive impair

ment is inevitable with aging. In fact, although there is an 

expected decline in some aspects of cognitive functioning 
over the lifespan (most significantly with respect to speed 
of processing), in general, cognition typically is well 

preserved through late life and does not interfere with 
daily functioning8 9

, . 

The Alzheimer's Association recommends screening 

for cognitive impairment in annual wellness visits, 
through structured screening measures and assessment of 

changes in memory or ability to carry out activities of 
daily living, with referral for full dementia evaluations 

from specialists in diagnosing dementias10
. Neuropsycho

logical assessment is recommended to distinguish 

between normal age-related cognitive decline and mild 

cognitive impairment, to predict progression of mild 
cognitive impairment to dementia, and to document 

neurocognitive and behavioral profiles that distinguish 
between dementia types or between dementia and other 

psychiatric or cognitive deficits. Comprehensive neuro
psychological assessment can also assist in management 

decisions in mild cognitive impairment and dementia 
which is important in capacity determinations, treatment 

considerations, and identifying levels of care needed 1 1•12• 13 

A diagnosis of dementia is often considered to be 
synonymous with Alzheimer's disease (AD). Although 

Alzheimer's is the leading cause of dementia, equating 
the two often leads to a lack of recognition of other 

causes of significant cognitive impairment. The diagnosis 
of dementia (of any cause) requires that there are 

cognitive or behavioral symptoms which interfere with 
one's ability to function in everyday activities, that the 

deficits represent a decline from the individual's previous 
level of functioning, and are not explained by delirium or 

psychiatric conditions. Further, cognitive impairment is 
to be determined through a combination of information 

from the patient and a knowledgeable informant and an 
objective cognitive assessment. For a diagnosis of 

dementia, there must be a deficit in two domains of 
cognitive functioning. These domains include learning 

and memory, executive functioning (reasoning, 
decision-making, planning, sequencing activities), 

visuospatial abilities, language functions, and personali
ty /behavior (e.g., agitation, impaired motivation, apathy, 

social withdrawal, social inappropriateness)14
. Early 
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indicators of all types of dementia include a subjective 

experience of cognitive dysfunction by the patient or 

family (with mutual complaints being most predictive)15
•
16

. 

Reversible Causes of Dementia 

In the practice of medicine it is imperative that we 

evaluate very carefully for reversible causes of dementia. 

We do not want to overlook a potentially treatable 

condition. The most common causes of reversible 

dementia include pseudodementia (depression-related 

cognitive impairment), normal pressure hydrocephalus, 

chronic subdural hematomas, brain tumors, thyroid 

dysfunction, hypoparathyroidism, vitamin B12 deficien

cy, folate deficiency, thiamine deficiency, and central 

nervous system infections (e.g., neurosyphilis, neurocys

ticercosis, HIV/ AIDS, chronic meningitis). The use of 

certain drugs, including tranquilizers, steroids, benzodiaz

epines, antihypertensives, and anticholinergic medications 

is also associated with dementia-level performance17
. 

The Mnemonic "DEMENTIA" is utilized for the 

reversible causes of dementia. 

D-Drugs

E -Eyes and Ears (visual and or hearing handicaps may

be confused with dementia. 

M -Metabolic (hypoglycemia, hyperglycemia, hyponatre 

mia, hypernatremia, hypothyroidism). 

E -Emotion (pseudodementia with depression) 

N -Nutrient (B12 folate deficiency; normal pressure 
hydrocephalus) 

T-Tumors (brain tumor)

I - Infections

A-Alcohol

Alzheimer's Disease 

Alzheimer's disease (AD) is the most common cause 

of dementia. It is marked by atrophy, loss of synapses, 

and the accumulation of neuritic plaques consisting 

largely of amyloid� and neurofibrillary tangles, which 

interfere with the function of neurons18 
. This process 

leads to the preferential destruction of the medial 

temporal structures with earliest changes found in the 

entorhinal cortex, amygdala, and hippocampus 19
• 

Although the exact mechanism of neuronal dysfunction 

is largely unknown, there is evidence that the disease 

process starts long before plaques begin to form and long 

before there are apparent clinical indicators of dementia. 

The onset of symptoms is insidious, and there is a course 

of progressive decline ultimately resulting in death. 
Current research indicates that AD progresses through a 

continuum beginning with a "pre-clinical" stage associat

ed with the build-up of amyloid in the brain. At this 

stage, biomarkers may indicate disease presence, and 

neuropsychological testing will likely show significant 

changes in cognition. 20• 21 However, there is no outward 

evidence of cognitive impairment or difficulty performing 

everyday activities 22
. In the "mild cognitive impairment" 

(MCI)23 stage, cognitive changes that may be noticeable 
to the individual or those around them but do not impact 

the individual's ability to live independently. However, 

they may rely on compensatory aids for more complex 

tasks. Finally, AD progresses into dementia24 in which 
deficits are apparent and interfere with independent 

functioning. 

The earliest clinical indications of an Alzheimer's 

process are the subjective experience of memory loss 

noted by the patient, especially in those with a high level 
of education 25·26·27 or their family and the prominent 

memory deficits associated with the deterioration of 

medial temporal structures, which is marked by rapid 

forgetting of newly learned information28 
. For patients 

ultimately determined to have AD, "memory loss," 

"forgetfulness," and "personality change" were the most 

common stated reasons for an evaluation. Early indica

tors included difficulty with calculations, with more than 

half having difficulty managing finances, decreased 

hygiene (e.g., less frequent bathing, wearing soiled 

clothing), difficulty completing tasks, frequently repeating 

stories, becoming lost while driving on a familiar route, 

and forgetting the names of familiar people. On screening 

evaluations, recall deficits were the most predictive 29 of 

AD. 

Risk factors for the development of AD include 

genetic, environmental, and modifiable risk factors. Risk 

factors include apolipoprotein E type 4 allele 

(APOE-E4)30
, female gender (women are twice as likely 

to have AD than men31
, low levels of education32

•
33 a 

history of head injury34, having few recreational activities 
35

• depression36 neurotic personality type 37
•
38 high body

mass index in mid-life or late life39
• diabetes40

, regular 

consumption of a high calorie diet41
, and a history of 

folic acid deficiency42• 

Vascular Cognitive Impairment 

Vascular dementia is the second most common 

dementia type in the West, comprising 15-20% of 

dementia cases in the United States43 and being some

what more likely in men than women44
. In societies 

where hypertension is prominent, there is a proportional

ly higher prevalence of vascular dementia, and forecasts 

of dementia prevalence anticipate that increasing trends 

of obesity portend a substantially higher number of 
dementia patients in the future45

• 

Similar to the way in which the progression of AD is 

conceptualized as a continuum, vascular cognitive 

impairment (VCI) refers to the range of cognition from 

52 THE MEDICAL JOURNAL OF SOUTHERN CALIFORNIA CLINICIANS 



prodromal vascular cognitive impairment without 

dementia to vascular mild cognitive impairment (VaMCI) 
to vascular dementia (VaD). Criteria for diagnosis of VCI 

from the International Society for Vascular Behavioral 

and Cognitive Disorders (VASCOG) includes a subjective 

concern of the patient or a reliable informant about a 

decline in cognition and objective evidence of a decline 

from previous level of functioning in functioning in at 
least one cognitive domain. Neuropsychological evalua

tion is ideal but screening measures that assess all 

cognitive domains may also be adequate. The diagnosis 

also requires establishment of a predominantly vascular 

etiology of the cognitive impairment. 

VCI can take many forms and courses, as it is a group of 

cerebrovascular processes rather than a single disorder47
• 

It can arise suddenly from macrovascular processes such 

as a single infarct, associated with more obvious 

hemimotor and hemisensory dysfunction, reflex asymme

try, aphasia, or hemiplegic gait, corresponding to the 

areas in which infarcts are localized. Progression may 

occur in a step-wise fashion from microvascular processes 

resulting in multiple lacunar infarcts, or there may be a 

more insidious onset associated with the progression of 

chronic ischemia in the periventricular white matter48
• 

Small vessel disease tends to be associated with more 
subtle signs, including dysarthria, dysphagia, extrapyra

midal signs, parkinsonian gait, unsteadiness, frequent 

falls, rigidity, and hypokinesia49
. 

Not surprisingly, risk factors for VCI overlap those for 

stroke and coronary artery disease. A 20-year study of 

factors associated with cognitive impairment found that 

hypertension in midlife is independently associated with 
a steeper decline in cognition50

, which may be particular

ly detrimental in women, as it was associated with a 73% 
higher risk of dementia in females but not males51• The 

relationship between diabetes and cognitive impairment 

is also compelling, yielding both an increased risk of 

cognitive impairment and rate of cognitive decline52. A 

20-year longitudinal study found that individuals with

prediabetes had increased risk of cognitive impairment53 

over those with normal glucose and that midlife diabetes

was associated with a 19% greater risk for cognitive

impairment . Impaired glucose tolerance, hyperinsulin

emia, and metabolic syndrome have also been identified

as risk factors54•55 . Other risk factors for VCI include

atrial fibrillation56 , history of myocardial infarction57 , 

high levels of homocysteine58, smoking, hyperlipidemia,

peripheral artery disease, chronic kidney disease, and low

cardiac output59 . 

Urinary frequency, urgency, and other symptoms not 

explained by urological disease and gait dysfunction have 

been found to be among the earliest associated features 

of vascular dementia, preceding the development of 

dementia by several years60
. Gait features may include 

small steps or apraxic-ataxic or parkinsonian gait. 

Personality and mood changes including abulia, depres

sion, lack of initiation, and pseudobulbar affect.are also 
common features of VCI not typically found in AD. 

Whereas memory deficits are prominent early on in the 

progression of Alzheimer's dementia, memory deficits 

tend to be more subtle and manifest later in the progres

sion of VCI. Memory deficits in VCI are more likely to 

be related to retrieval inefficiency, resulting in impaired 

recall but retained recognition.61•62 VCI tends to result in

more prominent impairment in executive functioning and 

speed deficits63•64. 

Mixed Dementias 

Many patients may have a combination of both Alzhei

mer's and cerebrovascular disease, the co-occurrence of 

which is termed mixed dementia and is particularly 

common amongst the oldest elderly patients. Some 

researchers suggest that mixed dementia may actually be 

the most common form of the disease65, as one third of 

patients diagnosed with vascular dementia are found to 

have Alzheimer's pathology upon autopsy66 . Similarly, 

the APoE e4 allele which is thought to be related to 

Alzheimer's pathology is also associated with cardiovas

cular disease. There is a high degree of overlap in 

etiology, as vascular risk factors are shared between the 

conditions67. The clinical presentation of mixed dementia

tends to more closely resemble that of AD with more 

prominent memory deficits than executive dysfunction68
. 

When compared to pure AD, mixed dementia patients 

tend to have poorer overall cognition and greater impair

ments in attention and visuoconstruction69• 

Lewy Body Dementia 

After Alzheimer's Disease and vascular dementia, 

dementia with Lewy Bodies (DLB) is the third most 

common type of degenerative dementia. The pathologi

cal hallmark of DLB is the presence of eosinophillic 

intracytoplasmic inclusions, called Lewy Bodies which 

contain aggregates of alpha-synuclein, in the deep white 

cortical layers throughout the brain, especially in the 

anterior frontal and temporal lobes as well as the cingu

late gyms and insula70
• 

Unlike Alzheimer's Disease which presents with memory 

loss as its first and most prominent deficit, the presenta

tion of DLB is more similar to that of VCI, characterized 

by early impairment in attention, executive and visual 

spatial function with memory affected later in the course 

of the disease.71·72•73 . Early symptoms include driving 

difficulty (i.e., getting lost, misjudging distances, failure 
to see stop signs or other cars). While the MMSE (Mini 

Mental Status Exam) is not a reliable test to differentiate 

different types of dementia, the early appearance of 
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impaired figure copying, clock drawing, serial subtrac

tion, and impaired working memory is suggestive of 

DLB74 . 

The similarity between DLB and VCI owes to the 

subcortical nature of damage which preferentially 

impacts the subcortical-frontal circuitry. This pattern of 

cognitive deficits is nearly indistinguishable from that 

noted in Parkinson's disease dementia. The differentiat

ing factor is often the temporal course of the relative 

onset of physical and cognitive symptoms. In DLB, 

cognitive impairment often precedes or is nearly concur

rent with the onset of motor symptoms, whereas the 

onset of motor symptoms precedes cognitive impairment 

by at least a year in Parkinson's dementia75 . 

In addition to dementia, distinctive clinical features of 

DLB include visual hallucinations, parkinsonism, fluctua

tions in cognition (particularly orientation), dysautono

mia, sleep disorders and neuroleptic sensitivity76 . Fluctu

ations in cognition and levels of alertness may occur 

early in the course of DLB and are estimated to be a 

feature in 60% to 80% of cases 77. Episodes can be subtle 

as in a brief decline in the ability to perform an activity 

of daily living, or they may be dramatic enough to raise 

the question of stroke or seizure. The patient tends to 

"blank out" or lose consciousness, become confused, or 

behave in a bizarre manner. These episodes can last 

seconds to days and can be interspersed with periods of 

near normal function. This could be confusing to the 

clinician 78 . 

Visual hallucinations occur in approximately two-thirds 

of DLB patients but are relatively rare in 

AD78,78,80·81.These symptoms are also an early sign of

DLB and may precede parkinsonism. Descriptions range 

from well-formed images of people or animals to more 

abstract visions of shapes or colors. Patients have 

described such simple hallucinations as seeing something 

briefly out of the corner of their eye, or extremely 

complex hallucinations, such as on-going dialogue with a 

deceased loved one. These findings are frequently under 

reported 82• 

REM sleep behavior disorder is a parasomnia character

ized by dream enactment behavior that emerges after the 

loss of REM sleep atonia. Individuals have sleep related 

vocalization and/ or complex motor behaviors during 

REM sleep. It may appear that they are throwing a ball 

or flailing to protect themselves. They range in severity 

from benign hand gestures to violent thrashing punching 

and kicking83. Excessive daytime sleepliness may be

present. DLB patients may have obstructive and/ or 

central sleep apnea, periodic limb movements during 

sleep and restless leg syndrome84. Transient loss of 

consciousness may occur. The DLB patient may also be 

awake but mute with a blank stare as well as having 

orthostatic hypotension. The symptoms may mimic 

Multi System Atrophy85. 

Symptoms of Pakinsonism, akinesia and bradykinesia, 

limb ridgity and/ or gait disorder, are seen in approxi
mately 70% to 90% of patients with DLB. Repeated falls 

occur in 1/3 of patients with DLB86. These are unpro

voked87. Antipsychotic sensitivity can occur in up to 30% 

to 50% of patients with DLB 10
. These reactions can give 

rise to severe or irreversible Parkinsonism, impaired 

consciousness, and even neuromalignant syndrome. 

These adverse reactions may even lead to a two-to-three 

fold increase in mortality88. 

Summary 

In the foregoing reviews of some of the most common 

forms of cognitive impairment seen in the elderly, the 

most important take home point is that not all dementias 

are Alzheimer's Disease and not all are irreversible. In 

most cases, cognitive impairment occurs on a continuum, 

and there is often a relatively long prodromal period of 

cognitive decline that precipitates apparent cognitive 

impairment, with early concerns by the patient and 

family being the most predictive of some form of cogni

tive decline. Early recognition of indicators of cognitive 

impairment can lead to earlier diagnosis and intervention 

earlier in the course of the disease process. Screening for 

cognitive impairment in those with risk factors and 

referral for full evaluations when possible mark good 

clinical practice. 
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Letter to Editor: 

A simple method of medical photo 

taking 

Dear Editor: 

Stanley Kim, MD 

Claremont Hematology and 

Oncology 

Diplomate, American Board 

of Hematology and Medical 

Oncology 

Clinical Assistant professor, 

Keck School of Medicine, 

USC 

In hematology practice, reviewing the slides of peripher

al blood or bone marrow smears is essential to accurately 

diagnose blood disease. Although their images can be 

photographed by a high quality digital microscope, its 

process still takes several steps, especially when you want 

to send the photographed images to colleagues. And the 

cost of acquiring the high quality digital microscope is 

high . 

I would like to introduce a method of medical photogra

phy taking without special equipment. It involves an 

ordinary optical microscope and a smart phone, such as 

I-Phone or Samsung phones.

By placing the phone camera lens on one of the view

finders of the microscope (Fig 1), you can see the bright

images of the slide. Using the zooming-in function of the

phone screen, you can focus the images. Then simply

snap the shutter. I found this medical photo taking very

interesting and funny. It is also very simple, quickly being

able to send the images to colleagues.

The images of the peripheral blood smear obtained by 

using the above method is shown (Fig 2). The patient of 

this medical photo came to the office with a platelet 

count of 800 k/uL. The photo shows sheets of platelets 

suggestive of essential thrombocythemia. 

I hope this simple method of medical photography 

taking being used widely so that medical information can 

be shared among colleagues more easily. 

Fig 1 

Fig2 
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M. Jay Porcelli, M.P.H
D.O., F .A.C.O.F .P

Former President of 

American College of 

Osteopathic Family Physicians 

Board Certified in Family Medicine Sport Medicine 

Geriatric Medicine, 

and Pain Management 

336 Ervilla Street 

Pomona, CA 91767 

Tel. (909) 620-1955 

Fax. (909) 623-0720 

Good Luck to Southern California Clinicians and Happy 10
th 

Annual

--- --- --,.... ... -- - -

PHARMACY 

909-398-1289

• Most Insurance Plans Accepted
• Fast, Friendly Staff
• Refill Reminders
• Med1cat1on Consultation

• Nebu lizer & Respiratory Medications
• Peak Flow Meters

1 
lnconti nence Supplies

• N utritiona I Supplements, Wound Care Supplies
Colostomy & Urogical Supp,lies 
• O,iabetic Footwear & Supplies,

• Compression Stockings
Hours:Mon.-Fri.9 am--6 p,m • Sat 10 am-3 pm 
752 E. Arrow Hwy • Pomona CA 91767 

(Corner ,of Arrow Hwy & Towne Av,e) 
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Femcare OB-GYN Associates 

www.femcaremd.com 

We are American Board of OB/GYN certified MDs 

Providing comprehensive women's healthcare 

In three convenient locations 

Pomona Office: 160 E. Artesia St., suite 330, Pomona, CA 91767 

Tel. 909.622.5654; Fax. 909.622.4914 

Ontario Office: 756 N. Euclid Ave., suite A, Ontario, CA 91762 

Tel. 909.395.0030; Fax. 909.933.9211 

Services provided: 

• global OB care for natural childbirth, C-section, high risk OB;

• family planning ( no abortion), office Gyn consultation and procedures

• Major and minor Gyn surgeries, including Da Vinci Robotic surgery, other minimally

invasive surgeries, endometrial ablation, sterilization, etc.

Frank Chiang, MD, FACOG Simmi Dhaliwal, MD, FACOG 
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40 years serving the West End Inland Empire Community in close partnership 

with it's medical professionals 
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MONTE VISTA PHARMACY 

9635 Monte Vista Ave, Ste. 202 

Montclair, CA 91763 

(909) 624-9633
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Personalized Service By A Team That Cares About You From Montclairs 

oldest and longest independently owned community Pharmacy 
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Stanley Kim, MD 
Medical Director 

Board Certified in 

Hematology and Oncology, 

Clinical Assistant Professor, 

Keck School of Medicine, 

USC. 

STANLEY KIM HEMATOLOGY 

AND ONCOLOGY CLINIC 

981 W. Foothill Blvd 

Claremont, CA 91711 

(In between the Indian Hill Blvd and Towne Ave on the north side, 

next to the Baskin Robbins Ice cream) 

New Tel. (909) 624-7200 
Old Tel. (909) 985-1939 (answering message) 

Dr. Stanley Kim provides the expert hematology and 

oncology services with the office Hematology and Oncology 

infusion center. Immediate office consultation on the same 

day or next day is available. 

� Cucafflonga 
� Pharfflacy 
Caring for you and about-you 

WE LOVE BEING YOUR PHARMACY 

At Cucamonga Pharmacy, we specialize in Retail Prescriptions, Medical Supplies, 

Diabetic Supplies, Professional Compounding, Specialty Pharmaceuticals, 

Clinical Nutrition and Mastectomy Products. 
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Cucamonga Pharmacy 
9349 Foothill Blvd. Suite A 

Rancho Cucamonga, CA 91730 

(909) 987-2518

MyGNP.com

Monday-Friday 9-6 

Saturday 9-1 

*Closed Sunday

stanleykmd421@gmail.com



Alan Cundari, DO 

Steve Lam, DO 

Dat Trinh, DO 

RayYutani, DO 

David Redding, DO 

Michael Seffinger, DO 

Airani Sathananthan, MD (Endocrinology) 

Lisa Warren, DO 

1>-i�\- Western 
-& �· U!1!Ys�l§!ty 
Patient Care Center 

-Family Practice -

Stephanie White, DO

Robert Warren, DO 

Nghia Phan, DO 

-OMM/NMM-
(Osteopathic Manipulation) 

Jesus Sanchez, DO 

-Internal Medicine -
Edward Barnes, MD (Nephrology)

Nishita Patel, MD (Infectious Disease) 

-Pediatrics -

Trang Sparks, PA-C 

Abby Cappadona, PA-C 

Parvaneh Darvish, PA-C 

Jennifer Holman, PA-C 

Rebecca Giusti, DO 

Brian Loveless, DO 

Andrew Pumerantz, DO (Infectious Disease) 

Mary Ann Magoun, DO 

-Physical Medicine & Rehabilitation
Marcel Fraix, DO 



=�= 986 PHARMACY

PHONE: 909.596.6168 
FAX: 909.596.6155 

M-F 9:00AM - 6:00PM
SAT 9:00AM - 4:00PM

2143 FOOTHILL BLVD 
LA VERNE, CA 91750 

Congratulation to Southern California Clinicians 
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954 W. Foothill Blvd., #6D 

Upland, CA 91786 

(909) 946-5512

(909) 946-6512 FAX
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INLAND NEUROSURGERY 

INSTITUTE (INI) 

Ramin AmirNovin, MD 

Jose L Rodriguez, M.D., FACS 

Scott Lederhaus, M.D. 

Lew Disney, M.D, Ph.D. 

Aaron Cutler, M.D. 

Siraj M. Gibani, M.D 

We[come (J)r. Siraj <M_, (]i6ani to our group practice 

POMONA OFFICE: 255 E Bonita Avene, Bldg. #9 Pomona, Ca 91767 

ARCADIA OFFICE: 1015 North First Ave Suite A Arcadia, CA 91006 

Phone (909) 450-0369 Fax (909) 450-0366 
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Happy 2018 Lunar New Year!
THE ASSIGNED ZODJAc ANIMAL FOR 2018 ISDoc --- THE MOST LOYAL AND RELIABLE

FRIEND OF HUMAN KIND



Chaparral Medical Group 
I N C O R P O R AT E D

A Multi-Specialty Medical Group 

ww .chaparralmedicalgroup .com 

Specializes in the treatment of Diabetes 

Accepts most insurance plans and participates in most 

HMO, PPO, EPO, MEDICARE & MEDI-CAL 

160 E. Artesia St., Suite 220 

Pomona, CA 91767 

(909} 865-1020 

Neurological Surgery 

160 E. Artesia St., Suite 360 

Pomona, CA 91767 

(909} 629-4604 

Orthopedic Surgery 

297 W. Artesia St., Suite A 

Pomona, CA 91768 

(909} 623-1503 

ENT - Otolaryngologist / Dermatology 

520 E. Foothill Blvd., Suite A 

Pomona, CA 91767 
(909} 622-3065 

Internal Medicine/ Endocrinology 

520 E. Foothill Blvd., Suite C 

Pomona, CA 91767 

(909} 398-4835 

General Surgery 

790 E. Bonita Ave., 2nd Floor 

Pomona, CA 91767 

(909} 447-8585 

Family Practice/ Internal Medicine 

Pediatrics 

1866 N. Orange Grove Ave., Suite 102 

Pomona, CA 91767 

(909} 629-3062 

Internal Medicine/ Family Medicine 

Sleep Medicine 

(909} 620-4373 

Internal Medicine 

1866 N. Orange Grove Ave., Suite 104 

Pomona, CA 91767 

(909} 865-0676 

Internal Medicine/ Endocrinology 

1866 N. Orange Grove Ave., Suite 201 

Pomona, CA 91767 

(909} 623-5866 

Electrophysiology /Cardiology 

1866 N. Orange Grove Ave., Suite 202 

Pomona, CA 91767 

(909} 623-8796 

Cardiology 

Cardiac Electrophysiology 

Advanced Heart Failure 

Health Management & Wellness Center 

1880 N. Orange Grove Ave. 

Pomona, CA 91767 

(909} 620-7200 

1904 N. Orange Grove Ave. 

Pomona, CA 91767 

(909} 469-1823 

Internal Medicine/ Endocrinology 

Internal Medicine/ Diabetes 

Metabolic Disorders 

Internal Medicine/ Rheumatology 

Inland Valley Disease 

Management Clinic 

1940 N. Orange Grove Ave. 

Pomona, CA 91767 

(909} 865-6900 

Pulmonary/Critical Care 

(909} 865 -9099 

Cardiothoracic Surgery 

r,.

138 Harvard Ave. 

Claremont, CA 91711 
(909) 624-4503 • (909) 626-3824 

General & Breast Surgery 

Internal Medicine 

Nephrology / General Surgery 

Minimally Invasive / Bariatric Surgery 

430 W. Baseline Rd. 

Claremont, CA 91711 

(909} 621-3916 

Family Practice 

Internal Medicine/ Pediatrics 

RANCHO r11r.1>MONGA 

8330 Red Oak St., Suite 101 

Rancho Cucamonga, CA 91730 
(909} 987-2528 

Cardiology/ GI 

8330 Red Oak St., Suite 201 

Rancho Cucamonga, CA 91730 
(909} 987-2528 

Internal Medicine/ Pulmonary 

Critical Care/ Geriatrics 

9170 Haven Ave., Suite 108 

Rancho Cucamonga, CA 91730 

(909) 948-9100 

Family Practice 

9190 Haven Ave., Suite 101 

Rancho Cucamonga, CA 91730 
(909) 581-6732 

Cardiology/ Rheumatology 

Endocrinology 

Gastroenterology / Hepatology 

Pulmonary/ Critical Care 

Sleep Medicine 

9190 Haven Ave., Suite 102 

Rancho Cucamonga, CA 91730 

(909) 527-8110 

Family Practice/ Orthopedic Surgery 

Health Management & Wellness Center 

9190 Haven Ave., Suite 102 

Rancho Cucamonga, CA 91730 

(909} 581-6736 

Haven Urgent Care 

9190 Haven Ave., Suite 102 

Rancho Cucamonga, CA 91730 

(909} 980-9898 

Walk-Ins Welcome 

Open 7 Days a Week 

SAN BERNARD INO 

401 E. Highland Ave5,uite553 

San Bernardino, CA 92404 

(909} 865-1020 

Neurological Surgery 

UPLAND 

585 N. Mountain AvE5µiteA 

Upland, CA 9.786 

(909} 946-2228 

Dermatology/ Aesthetics 
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POMONA VALLEY HOSPITAL MEDICAL CENTER 

ACCLAIMED 
NATIONALLY 

LOCALLY 
An lnnovative Medical Center Built Around You 

When a hospital sets the highest standards for quality care, people 

notice. Our level of excellence has been nationally recognized 

by American Heart Association , American Stroke Association , 

The Joint Commission, Healthgrades and many others. Locally, 

patients praise us for personalized care, new technologies and 

knowledgeable professionals. In the coming months, there will 

be even more to love, with an expanded Emergency Department, 

updated Intensive Care Unit, new Trauma Center and more. 

Health care is better when it's built around you. 

909.865.9858 I pvhmc.org 

POMONA VALLEY HOSPITAL 

MEDICAL CENTER 

Expert care with a personal touch 
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