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ABSTRACT & COMMENTARY

Use of Amyloid PET Imaging for Diagnosis 
of Dementia
By Gloria Chia-Yi Chiang, MD
Assistant Professor of Radiology, Weill Cornell Medical College 

Dr. Chiang reports no financial relationships relevant to this field of study. 

SYNOPSIS: The use of amyloid PET scanning to assist in accurate diagnosis of patients with symptoms of cognitive impairment as well as 
frank dementia results in a change of diagnosis in at least 25% of patients.

SOURCE: de Wilde A, van der Flier WM, Pelkmans W, et al. Association of amyloid positron emission tomography with changes in 
diagnosis and patient treatment in an unselected memory clinic cohort: The ABIDE Project. JAMA Neurol 2018; Jun aa. doi:10.1001/
jamaneurol.2018.1346. [Epub ahead of print].

A new research framework has been proposed for 
classifying dementia, integrating the underlying  
  molecular profile (i.e., beta-amyloid and tau 

pathology) and the cognitive stage, either unimpaired, 
mild cognitive impairment (MCI), or frank demen-
tia.1 Although the framework seeks to provide more 
precise diagnoses for interventional clinical trials, the 
movement toward defining neurodegenerative diseases 
based on their underlying molecular pathology is 
evident.

In this study, de Wilde et al sought to bridge the gap 
between research and clinical settings by assessing the 

value of amyloid PET, using fluoride-18 florbetaben, 
in patients evaluated at the memory clinic at VU 
University Medical Center (Netherlands). Over a 
two-year period, 866 patients who visited this memory 
clinic were offered an amyloid PET as part of their 
dementia workup. More than half the patients (476) 
consented to undergo PET imaging and were enrolled 
in this prospective study. An additional 31 patients 
with known MCI from the University Medical Center 
Utrecht memory clinic were included to enrich the 
sample. In the final cohort, 46% had dementia, with 
more than two-thirds due to Alzheimer’s disease (AD); 
23% had MCI; and 31% had subjective cognitive 
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decline. Almost half the patients were found 
to have positive amyloid PET studies. In 
25% of patients, the pre-PET diagnosis 
changed after imaging. This occurred 
most frequently in older patients and with 
a negative amyloid PET study. In other 
words, the absence of detectable brain 
amyloidosis on PET identified the need 
to pursue non-AD causes of dementia. In 
24% of patients, there was a change in the 
treatment plan. In patients with dementia, 
this often entailed referral to clinical trials 
or the start of cholinesterase inhibitors. 
In patients with subjective cognitive 
impairment, a negative amyloid PET study 
could lead the clinician to pursue genetic 
testing, a psychiatry referral, or referral 
for other imaging, including dopamine 
transporter or fluorodeoxyglucose PET 
imaging.

In our era of patient-centered medicine, 
the authors further included an assessment 
of the physical and emotional burden of 
an amyloid PET scan from the patients’ 
point of view. Eighty percent of patients 
reported that the PET scan was not burden-
some and that the results decreased uncer-
tainty regarding their diagnosis, without 
a significant increase in anxiety. The main 
complaints related to the PET scan were the 
duration of the scan, claustrophobia, need-
ing IV access for radiotracer administration, 
and fear of adverse effects related to the 
scan. Patients reported their motivations for 
undergoing an amyloid PET scan were to 
learn about their diagnosis and to contrib-
ute to science.

n COMMENTARY
There were several strengths. First, this 
was a large prospective study in a clinical 
cohort comprised of multiple clinical stages, 
from subjective cognitive impairment to 
dementia, which differed from previously 
published, smaller research-based cohorts. 
To further the clinical relevance of the 
paper, the authors employed a fluoride-
18-based PET tracer, which has a longer 
half-life than Pittsburgh Compound B, an 
amyloid tracer commonly used in research 
studies, and is more readily available to 
institutions without their own cyclotron. 
Finally, the authors used a dichotomous 
visual assessment of the amyloid PET scans 
to determine positivity, which is more 
easily translatable into clinical practice than 
quantitative cutoffs that often require image 

processing pipelines. In the United States, 
the authors of the multicenter Imaging 
Dementia–Evidence for Amyloid Scanning 
(IDEAS) study tried to determine the 
clinical value of amyloid PET.2 The IDEAS 
researchers have reported that amyloid PET 
changes clinical management in two-thirds 
of patients with MCI and dementia. The 
authors of a published review pooling 
estimates from 12 studies similarly reported 
that amyloid PET changed treatment plans 
in 64% of patients.3 de Wilde et al found 
a lower percentage of patients whose 
treatment plans changed, possibly a result 
of inclusion of patients with subjective 
cognitive impairment and more lax selection 
criteria for enrollment. Subjects referred for 
the IDEAS study may be more likely to be 
clinical dilemmas, requiring the need for an 
amyloid PET scan for differential diagnosis, 
whereas de Wilde et al offered PET to all-
comers in their memory clinic.

An interesting component to the study was 
the evaluation of patient-centered outcomes. 
A common argument against the use of 
imaging tests for AD is that the disease is 
untreatable. Confirming an AD diagnosis 
would only cause unnecessary anxiety and 
harm to the patient. This paper goes against 
this argument, since most patients believed 
that the amyloid PET result decreased the 
uncertainty surrounding their diagnosis and 
did not significantly increase their anxiety. 
In other words, patients want to know their 
diagnosis, even if the disease is untreatable. 
This is concordant with an international sur-
vey of the United States and five European 
countries, performed by Alzheimer Europe 
and the Harvard School of Public Health, 
in which two-thirds of respondents said 
they would get a medical test for AD even 
before they showed symptoms.4 The main 
limitation of the study was that pathological 
diagnoses were not available in this clinical 
cohort to confirm the accuracy of the amy-
loid PET scans. Also, there could have been 
a selection bias, since patients were given the 
option of undergoing an amyloid PET scan 
as part of their workup.

Currently, 20% of people with clinical 
diagnoses of AD exhibit no AD pathology 
on autopsy.5 With more widespread use of 
amyloid PET, the hope is that the field will 
move toward fewer misdiagnoses, better se-
lection of patients for targeted clinical trials, 
and perhaps, one day, effective therapies.  n

mailto:customerservice@reliasmedia.com


      September 30, 2018 139

[This systematic review nudges 

clinicians toward using vitamin C, 

either alone or in combination with 

typical cardiac medications, after 

cardiac surgery.]

REFERENCES
1. Jack Jr CR, Bennett DA, Blennow K, et al. NIA-AA Research 

Framework: Toward a biological definition of Alzheimer’s dis-
ease. Alzheimers Dement 2018;14:535-562.

2. Alzheimer’s Association. Clinical Impact of Brain Amyloid PET 
Scans – Interim Results from the IDEAS Study. Available at: 
https://bit.ly/2wRkOAq. Accessed July 5, 2018.

3. Barthel H, Sabri O. Clinical use and utility of amyloid imaging. 

 J Nucl Med 2017;58:1711-1717.
4. Blendon RJ, Georges J, et al. Key findings from a five-country 

survey of public attitudes about Alzheimer’s disease. Poster 
presented at AAIC; July 2011.

5. Beach TG, Monsell SE, Phillips LE, Kukull W. Accuracy of the 
clinical diagnosis of Alzheimer disease at National Institute on Ag-
ing Alzheimer Disease Centers, 2005-2010. J Neuropathol Exp 
Neurol 2012;71:266-273.

BRIEF REPORT

Vitamin C for Postoperative Atrial  
Fibrillation Risk
By David Kiefer, MD
Clinical Assistant Professor, Department of Family Medicine, University of Wisconsin; Clinical Assistant Professor  
of Medicine, Arizona Center for Integrative Medicine, University of Arizona, Tucson

Dr. Kiefer reports no financial relationships relevant to this field of study.

SYNOPSIS: Vitamin C supplementation decreases the risk of developing postoperative atrial fibrillation.

SOURCE: Shi R, Li ZH, Chen D, et al. Sole and combined vitamin C supplementation can prevent postoperative atrial fibrillation after 
cardiac surgery: A systematic review and meta-analysis of randomized controlled trials. Clin Cardiol 2018;41:871-878.

Vitamin C has many purported uses, to which the 
overwhelming number of articles on PubMed can 

attest. One interesting use, as per the recent systematic 
review detailed here, is for preventing postoperative 
atrial fibrillation. The authors mentioned an incidence 
ranging from 17-33%, with resulting complications, 
even though 80% of such patients return to sinus 
rhythm spontaneously. With a possible mechanism of 
oxidative stress, it would follow that an antioxidant, 
such as vitamin C, might play a role in preventing atrial 
fibrillation postoperatively. 

Shi et al identified randomized, controlled (placebo 
or other control) trials in adults undergoing cardiac 
surgery, with vitamin C either as solo therapy or as 
adjunctive therapy. They reviewed 13 studies involv-
ing 1,956 patients. The primary outcome was the 
occurrence of postoperative atrial fibrillation; the 
pooled analysis revealed that vitamin C supplementa-
tion reduced the incidence of atrial fibrillation (rela-
tive risk, 0.68; 95% confidence interval, 0.54-0.87; 
P = 0.002), even more so when vitamin C was added 
to other therapies. Furthermore, secondary analyses 
revealed that vitamin C supplementation led to shorter 
stays in the ICU, less overall time in the hospital, and 
a reduced risk of adverse effects (not further specified 
other than advice that “high-dose intake of vitamin C 
should be avoided”). 

The authors noted that there was a “moderate” amount 
of heterogeneity among the studies regarding methodol-
ogy and a “moderate likelihood” of publication biases 

as per their statistical analyses, although the power 
of these tests was low because of the small number of 
studies involved. This systematic review nudges clini-
cians toward using vitamin C, either alone or in com-
bination with typical cardiac medications, after cardiac 
surgery. 

These recommendations are qualified slightly by the 
heterogeneity and risk of publication bias. This is not 
unheard of for systematic reviews, and possibly not a 
“real” issue given the small number of studies included 
and its effect on the power of the statistical methodol-
ogy. Furthermore, an article of this type does not tell us 
how to use vitamin C; that is, in what dose or for how 
long. To answer those practical questions, it is neces-
sary to look to the individual studies, where there were 
several approaches, including a range (1,000-2,000 
mg) of oral or intravenous doses beginning one to two 
days before surgery and continuing for four to five days 
postoperatively.  n

https://bit.ly/2wRkOAq
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ABSTRACT & COMMENTARY

Latent Tuberculosis Treatment  
With 4 Months of Rifampin  
Compared to 9 Months of Isoniazid
By Dean L. Winslow, MD, FACP, FIDSA
Professor of Medicine, Department of Medicine, Division of Infectious Diseases and Geographic Medicine,  
Stanford University

Dr. Winslow reports no financial relationships relevant to this field of study.

SYNOPSIS: In an open-label trial, adults with latent tuberculosis infection were randomized to either four months of treatment with 
rifampin or nine months of treatment with isoniazid. The four-month rifampin regimen was non-inferior to nine months of isoniazid for 
prevention of active tuberculosis.

SOURCE: Menzies D, Adjobimey M, Ruslami R, et al. Four months of rifampin or nine months of isoniazid for latent tuberculosis in adults. 
N Engl J Med 2018;379:440-453.

Adult patients with latent tuberculosis infection  
 (LTBI) from nine countries were assigned ran-

domly to either a four-month regimen of rifampin (RIF) 
at a dose of 10 mg/kg/day (maximum dose 600 mg) 
vs. a nine-month regimen of isoniazid (INH) at 5 mg/
kg/day (maximum dose 300 mg). Patients considered 
to be at high risk for development of neuropathy also 
received vitamin B6. Of the 3,443 patients randomized 
to RIF, confirmed active tuberculosis (TB) developed in 
four patients and clinically diagnosed TB developed in 
four patients during 7,732 person-years of follow-up, 
compared to development of confirmed active TB in 
four patients and clinically diagnosed TB in five patients 
among the 3,416 patients in the INH arm. Seventy-nine 
percent of RIF patients completed their treatment course 
compared to 63% of INH patients. One hundred sixty-
two patients in the INH arm and 80 patients in the RIF 
arm experienced adverse events, with 1.7% of the INH 
patients experiencing grade 3 or 4 hepatotoxicity and 
0.3% of RIF patients experiencing grade 3 or 4 hepato-
toxicity. 

n COMMENTARY
This is an important clinical trial, which could change 
practice in both the developed and developing world. 
The shorter and better-tolerated RIF regimen proved 

as effective as INH in preventing development of active 
TB, and a significantly higher proportion of patients 
completed their treatment. However, a big limitation 
of RIF (since it is a potent inducer of many cytochrome 
P450 isoforms) is the many problematic drug interac-
tions. Thus, a careful review of all patients’ concomitant 
medications by a clinical pharmacist would seem to be 
prudent in many cases before initiating RIF. In many of 
these patients, INH will need to be used instead.

This bit of excellent news follows the release of a meta-
analysis and CDC recommendations to consider the 
12-week regimen of once-weekly INH plus rifapentine 
given by either directly observed therapy or self-
administered treatment in persons ≥ 2 years of age for 
LTBI.1 The authors of the CDC meta-analysis reported 
a 5% drug discontinuation rate (largely due to systemic 
drug reactions often associated with fever, headache, 
and myalgias). While rifapentine probably is not quite as 
potent of a cytochrome P450 inducer as rifampin, drug 
interactions still are potentially problematic.  n
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ABSTRACT & COMMENTARY

Inappropriate Outpatient Antibiotic  
Prescribing: The Need to Target Urgent 
Care Centers
By Stan Deresinski, MD, FACP, FIDSA
Clinical Professor of Medicine, Stanford University

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: Urgent care centers, which are part of a growth industry, are responsible for a large proportion of antibiotic prescriptions, 
including inappropriate prescriptions for acute respiratory diagnoses.

SOURCE: Palms DL, Hicks LA, Bartoces M, et al. Comparison of antibiotic prescribing in retail clinics, urgent care centers, 
emergency departments, and traditional ambulatory care settings in the United States. JAMA Intern Med 2018; Jul 16. doi: 10.1001/
jamainternmed.2018.1632. [Epub ahead of print].

Palms et al retrospectively analyzed differences in 
antimicrobial prescribing in urgent care centers, 

retail clinics, and EDs in the United States, using the 
2014 Truven Health MarketScan Commercial Claims 
and Encounters Database. This database contains 
claims information on persons < 65 years of age who 
receive employer-sponsored health insurance. The 
database included 2.7 million urgent care visits, 58,206 
retail clinic visits, 4.8 million ED visits, and more than 
10 million medical office visits. The frequencies of 
antibiotic prescriptions were 39.0%, 36.4%, 13.8%, 
and 7.1%, respectively. Antibiotic prescribing for 
“antibiotic-inappropriate” acute respiratory diagnoses 
also was highest in urgent care centers (45.7%), with 
EDs coming in second (24.6%), followed by medical 
offices (17.0%) and retail clinics (14.4%).

n COMMENTARY
As the authors noted, these data suggest that prior 
estimates that at least 30% of antibiotics prescribed in 

physician’s offices and EDs were unnecessary provides 
an underestimate of all outpatient prescribing, given 
the outsize contribution to unnecessary prescribing in 
urgent care centers.

These data demonstrate the need to implement 
outpatient antimicrobial stewardship. Further, in 
addition to the usually considered sites, this effort 
should target urgent care centers. Addressing this 
issue is critical given the remarkable growth in what 
has become an $18 billion industry. Urgent care 
centers, where the leading diagnostic category is acute 
respiratory infections, reported a 1,725% increase in 
claims from 2007 to 2016 (compared to only 229% in 
EDs).1  n
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BRIEF REPORT

Treatment of Chronic Subdural Hematoma 
With Atorvastatin
By Matthew E. Fink, MD
Feil Professor & Chair of Neurology, Associate Dean for Clinical Affairs, NYP/Weill Cornell Medical College

Dr. Fink reports no financial relationships relevant to this field of study.

SOURCE: Jiang R, Zhao S, Wang R, et al. Safety and efficacy of atorvastatin for chronic subdural hematoma in Chinese patients: A randomized clinical trial. 
JAMA Neurol 2018; Jul 30. doi: 10.1001/jamaneurology.2018.2030. 

Chronic subdural hematoma is a common trauma-
associated condition that often occurs in elderly 

people. Surgical evacuation is the treatment of choice, 

but often this is associated with recurring hemorrhages 
and poor outcomes. Nonsurgical treatments have not 
been proven effective. Researchers in China evaluated 

https://bit.ly/2M2yHRM
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the effects of atorvastatin treatment on chronic subdu-
ral hematoma. In animal models, atorvastatin has been 
shown to produce significant anti-inflammatory effects 
as well as the ability to mobilize endothelial progeni-
tor cells for vascular repair. This was a double-blind, 
randomized, controlled trial performed in multiple 
centers in China. The authors enrolled 200 patients 
and randomly assigned them to receive either 20 mg of 
atorvastatin or placebo daily for eight weeks; patients 
were followed for 24 weeks. The primary outcome 
was changing hematoma volume by CT scan after 
eight weeks of treatment. Secondary outcomes were 
neurological function assessed at four weeks, eight 
weeks,12 weeks, and 24 weeks. After eight weeks of 
treatment, hematoma volume in the treated group 
decreased by more than 12.55 mL (mean) compared 

to those taking placebo (P = 0.003). Forty-six percent 
of patients who were taking atorvastatin demonstrated 
significant improvement in neurological function com-
pared to only 28% who were taking placebo. Eleven 
percent of patients taking atorvastatin and 23% of 
patients taking placebo eventually underwent surgery 
during the trial because of enlarging hematoma or 
deteriorating clinical condition. 

This study suggests that atorvastatin may be a safe 
and effective nonsurgical alternative for patients with 
chronic subdural hematoma. Other investigators 
should repeat this trial using an international popula-
tion to determine if the results can be reproduced and 
if the therapy will be effective in a broad and multieth-
nic population.  n

PHARMACOLOGY UPDATE

Elagolix (Orilissa)
By William Elliott, MD, FACP, and James Chan, PharmD, PhD
Dr. Elliott is Assistant Clinical Professor of Medicine, University of California, San Francisco.  
Dr. Chan is Associate Clinical Professor, School of Pharmacy, University of California, San Francisco.

Drs. Elliott and Chan report no financial relationships relevant to this field of study.

The FDA has approved the first drug for the treat-
ment of moderate to severe endometriosis pain. 

Elagolix is a nonpeptide, orally active, gonadotropin-
releasing hormone (GnRH) receptor antagonist. It 
received priority review and will be marketed as 
Orilissa.

INDICATIONS
Elagolix is indicated for the management of moderate 
to severe pain associated with endometriosis.1

DOSAGE
For patients with normal or mild liver impairment, the 
dose is 150 mg daily up to 24 months or 200 mg twice 
daily up to six months.1 For patients with moderate 
liver impairment, the dose is 150 mg daily up to six 
months. Elagolix is contraindicated in patients with 
severe liver impairment, pregnancy, women with 
osteoporosis, or concomitant use of an organic anion-
transporting peptide inhibitor (e.g., cyclosporine, 
gemfibrozil). Elagolix is available as 150 mg and 200 
mg tablets.

POTENTIAL ADVANTAGES
Elagolix is the first drug developed to manage moder-
ate to severe endometriosis pain with the added benefit 
of oral administration. It causes less estrogen suppres-
sion than GnRH receptor agonists commonly used for 
endometriosis.

POTENTIAL DISADVANTAGES
Elagolix causes a dose-dependent reduction in bone 
mineral density (BMD) that may not be completely 
reversible, particularly at the higher dose.1 Twenty-one 
percent of subjects on the 200 mg dose demonstrated 
greater than 8% BMD decrease in lumbar spine, total 
hip, or femoral neck at any time over a 12-month 
treatment period compared to 8% with the same 
magnitude of decrease on the 150 mg dose.1 The drug 
alters menstrual bleeding and may reduce a woman’s 
ability to recognize a pregnancy. Suicidal ideation and 
mood disorders have been reported. Elagolix reduces 
the estrogen effect of contraceptives; therefore, a non-
hormonal contraceptive is recommended during and 
up to one week after discontinuation of treatment.

COMMENTS
Elagolix suppresses sex hormone secretion in a rapid 
and reversible manner by competitive inhibition of 
the GnRH receptor.1 FDA approval was based on two 
similar double-blind, randomized, placebo-controlled, 
six-month, Phase III studies that included women 
subjects with moderate to severe pain associated 
with surgically diagnosed endometriosis.1,2 In study 
1, researchers randomized 1,689 subjects to elagolix 
150 mg daily, 200 mg twice daily, or placebo. The 
coprimary efficacy endpoints were the proportion of 
subjects whose dysmenorrhea responded to treatment 
and the proportion whose pelvic pain (not related to 
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menses) responded to treatment at month three. These 
were based on subjects’ self-report assessment on a 
4-point scale. Response was defined as a reduction in 
dysmenorrhea pain and nonmenstrual pelvic pain with 
no increase in analgesic use. The clinically meaningful 
changes from baseline compared to placebo for studies 
1 and 2 were set at -0.81 and -0.85 for dysmenor-
rhea pain, and nonmenstrual pain at -0.36 and -0.43, 
respectively.

Response rates were 46% for the 150 mg dose 
regimen, 76% for the 200 mg regimen, and 20% for 
placebo in study 1. Correspondingly, the results were 
43%, 72%, and 23% for study 2. The frequency of 
responders for nonmenstrual pain was 50% for the 
150 mg regimen, 55-58% for the 200 mg regimen, 
and 36-37% for placebo. Generally, benefits were 
sustained at six months and up to 12 months in 
subjects who continued in two 12-month extension 
studies.3 

The most common (> 20%) adverse reactions were 
hot flashes or night sweats (24% for the lower-dose 
regimen and 46% for the high-dose regimen vs. 9% 
for placebo).1 These adverse reactions continued into 
the extension studies, with a frequency ranging from 
30-55% and were the primary reason for discontinu-
ation of treatment.1,3 The most common reason for 
discontinuation in the extension studies was decrease 
in BMD > 8% from baseline per study protocol. Dose-
dependent elevation of liver enzymes (three times the 
upper limit of normal) and plasma lipids were re-
ported. No adverse endometrial findings were reported 
and generally were associated with a dose-dependent 
decrease in endometrial thickness.1

CLINICAL IMPLICATIONS
Endometriosis is a chronic, estrogen-dependent 
disorder characterized by chronic pain and infertility.4 
It affects approximately 6-19% of women in 
reproductive age. Some medical therapies include 
nonsteroidal anti-inflammatory drugs, combined 

hormonal contraceptives, progestogens, danazol, 
and GnRH agonists.5 Elagolix offers an alternative 
to GnRH agonists. Because of its mechanism of 
action, GnRH agonists such as leuprolide, buserelin, 
goserelin, and nafarelin cause an initial flare and may 
result in worsening of symptoms for the first four to 
six weeks of treatment, with profound hypoestrogenic 
effects.6 Often, add-back therapy (e.g., estrogen, 
progestin, bisphosphonates) is used to reduce BMD 
loss and provide symptomatic relief.4 Elagolix onsets 
faster, eliminates the “flare” phase, results in a less 
profound hypoestrogenic effect, and does not usually 
require add-back therapy. 

The frequency of hot flashes is similar to that of a 
GnRH agonist plus add-back therapy.3 BMD reduc-
tion at 12 months was similar with the 150 mg dose 
of elagolix compared to that reported for leuprolide 
3.75 mg with norethindrone acetate 5 mg.3,7 Elago-
lix offers the convenience of oral administration 
compared to intranasal or injection (e.g., subcutane-
ous) for GnRH receptor agonists. The drug will cost 
$844.87 for a 28-day supply or $10,983.31 for a 
52-week supply.  n
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Can Hormone Therapy Prevent the Development  
of a “Dowager’s Hump?”

Home-based Detection of Undiagnosed  
Atrial Fibrillation 

1.  Which of the following statements regarding 
amyloid PET scanning is false?
a. Amyloid PET requires IV injection of a 
labeled isotope.
b. Accurate interpretation of amyloid PET 
requires specific training and experience. 
c. Patients who undergo amyloid PET scanning 
as part of their evaluation do not experience 
any additional anxiety.
d. Amyloid PET is a standard part of a 
dementia evaluation and paid for by Medicare.

2.  Which of the following is true regarding the 
use of vitamin C supplementation in people 
undergoing cardiac surgery?
a. It is most effective at preventing atrial 
fibrillation when used as adjunctive therapy.
b. A solo therapy, it slightly increases the risk 
of atrial fibrillation.
c. Adverse effects are common and do not 
justify the minimal benefits.
d. Its benefits are unclear, as there are no 
relevant clinical trials examining this use.

3.  At which of the following outpatient sites 
are patients most likely to receive antibiotic 
prescriptions for acute respiratory diagnoses 
for which antibiotics are not indicated?
a. Urgent care centers
b. Emergency departments
c. Medical offices
d. Retail clinics
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