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TO THE EDITOR: We believe that the rash 
depicted in this Photo Quiz is more consis-
tent with a diagnosis of radiation dermatitis 
than with irritant contact dermatitis as sug-
gested by the authors. 

A five-hour coronary stent procedure is 
usually associated with a significant dose 
of radiation. A typical threshold for radia-
tion burns is more than 5 Gy (total body 
absorbed dose), although skin changes may 
occur with a dose of more than 2 Gy.1 Com-
plex interventional procedures sometimes 
involve up to 10 Gy of radiation.

Exposure to a radiation dose exceeding 
the recommended threshold can lead to 
radiation dermatitis, diarrhea, and head-
ache. Cutaneous radiation syndrome begins 
within hours of exposure and is associated 
with pruritus and erythema. A latent phase 
may then begin, which can last days to 
weeks. Symptoms may progress to include 
blistering, ulceration, and possible necrosis. 
In severe cases, involvement of subcutane-
ous tissue and fat requires skin grafts to 
maintain adequate tissue coverage.2

Radiation dermatitis is often misdi-
agnosed as contact dermatitis. The well-
circumscribed rash described in this Photo 
Quiz is not caused by a grounding pad 
(which is not used in cardiac catheterization 
procedures); rather it is due to the source of 
radiation—the image intensifier in this case. 

When a prolonged cardiac catheteriza-
tion procedure is performed and the image 
intensifier is maintained in a constant radio-
graphic projection, radiation dermatitis can 
occur.

Mild radiation dermatitis may be treated 
with topical emollients when desquama-
tion is present, or with moderate-potency 
topical corticosteroids for pruritus. More 
severe radiation dermatitis may require 
protective dressings to control symptoms 
such as blisters and weeping, and to prevent 
secondary infection. High-grade radiation 
dermatitis warrants consultation with a radi-
ation oncologist or dermatologist for possible 
tissue debridement.3 It is the responsibility of 
the interventional cardiologist to notify the 
primary care physician of any prolonged pro-
cedure involving significant radiation (more 
than 5 Gy) so that the condition can be rec-
ognized and treated in a timely manner. 
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IN REPLY: We appreciate the interesting alter-
native diagnosis presented by the authors 
of this letter. The key element of this Photo 
Quiz was identifying the best diagnosis 
from a preselected list; therefore, even if the 
authors are correct, the best answer to the 
question remains irritant contact dermatitis.

Clinical clues strongly support irritant 
contact dermatitis. The rash lacks two hall-
marks of significant radiation dermatitis: 
pain and ulceration.1 In simple catheteriza-
tion procedures, a Bovie with grounding pad 
might not be used. However, with pathology 
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like this one, for which a percutaneous approach is 
expected to fail, patients are routinely prepped for 
an open bypass procedure (including placement of a 
grounding pad) at onset to avoid a delay during conver-
sion. The dimensions of the rash offer further evidence. 
The grounding pad used measures 8.9 cm × 15.2 cm, 
whereas the half-value layer attenuator is 10 cm × 10 cm. 
The patient’s rectangular rash is consistent with the 
shape of the grounding pad.

For refractory cases with an unclear diagnosis, biopsy 
can help differentiate radiation and irritant contact 
dermatitis. The former may be distinguished by charac-
teristic atypical keratinocytes early on, and by atypical 
radiation fibroblasts with higher radiation doses.2 In 
this case, the clinical diagnosis did not warrant biopsy, 
and the patient responded to therapy for irritant contact 
dermatitis.
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Increasing Potassium Intake May Help 
Mitigate Cardiovascular Risk

Original article: Nonpharmacologic Management of 
Hypertension: What Works?

Issue date: June 1, 2015

See additional reader comments at: http://www.aafp.
org/afp/2015/0601/p772.html

TO THE EDITOR: Many of my patients with hypertension are 
interested in avoiding medication, so I appreciate the 
insights and practice pointers contained in this article.

Conspicuously absent from the discussion, however, is 
dietary potassium. Perhaps this is because Drs. Oza and 
Garcellano chose to rely primarily on recommendations 
from the 2013 American Heart Association/American 
College of Cardiology (AHA/ACC) guidelines on life-
style management to reduce cardiovascular risk, which 
concluded there was insufficient evidence that increas-
ing dietary potassium intake lowers blood pressure.1

The same year those guidelines were published, a 
meta-analysis evaluating the role of potassium in modu-
lating cardiovascular risk factors reached a different 

conclusion, finding good evidence that increased potas-
sium intake lowers blood pressure.2 The magnitude of 
the effect—3.5 mm Hg systolic and 2 mm Hg diastolic—
is probably also clinically relevant.

The review by Drs. Oza and Garcellano mentioned 
the possible but far from conclusive benefits of dietary 
supplements such as garlic and cocoa. However, it is 
also worth emphasizing potassium’s potential role in 
helping patients reduce their blood pressure. This advice 
is implicit in widely accepted antihypertensive dietary 
guidelines. For example, the Dietary Approaches to Stop 
Hypertension diet, which the AHA/ACC guidelines 
endorse, is formulated to be higher in potassium than 
the average American diet.3

Persons at risk of hyperkalemia, such as those who 
have chronic kidney disease or take medicines that 
inhibit the renin-angiotensin-aldosterone system, 
should use caution in increasing their dietary potassium 
intake. However, for other patients with hypertension, 
increasing dietary potassium may be another reason to 
eat plenty of fruits and vegetables.
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Corrections
Omitted sentence about preventive therapy for delir-
ium. The article “Delirium in Older Persons: Evaluation 
and Management,” (August 1, 2014, page 150) had a 
missing sentence in the second paragraph of the section 
under “Treatment in Various Settings” (p. 156). After 
the fourth sentence, the following sentence should have 
appeared: “Preliminary evidence suggests that melatonin 
and melatonin agonists may help prevent delirium in 
hospitalized elderly patients.42 ” The online version of this 
article has been corrected.
 
Incorrect algorithms. The article “Diagnosis and Man-
agement of Sodium Disorders: Hyponatremia and 
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Hypernatremia” (March 1, 2015, p. 299) contained errors 
in Figure 1 (p. 301) and Figure 2 (p. 304). In Figure 1, the 
urinary sodium values for hypervolemic hyponatremia 
were transposed. The algorithm should have showed that 

urinary sodium < 20 mEq per L may indicate heart fail-
ure, cirrhosis, nephrosis, and hypoalbuminemia, whereas 
urinary sodium > 20 mEq per L may indicate renal fail-
ure. Figure 2 should have indicated that desmopressin 

Evaluation of Hyponatremia

Figure 1. Algorithm for the evaluation of hyponatremia. 

Information from references 11 through 16.

Hypervolemic (increased 
total body water)

Urinary sodium  
< 20 mEq per L

Heart failure, 
cirrhosis, nephrosis, 
hypoalbuminemia

Diuresis, fluid and 
sodium restriction 
(see Table 1 for  
specific treatments)

Urinary sodium  
> 20 mEq per L

Renal failure

Fluid and sodium 
restriction, dialysis  
(see Table 1 for  
specific treatments)

Hypovolemic (decreased total 
body water and sodium level)

Urinary sodium 
> 20 mEq per L

Renal loss (e.g., 
from diuretics 
or mineralo-
corticoid 
deficiency)

Isotonic saline 
(see Table 1 
for specific 
treatments)

Urinary sodium 
< 20 mEq per L

Extrarenal loss 
(e.g., from 
vomiting, diarrhea, 
third spacing, or 
bowel obstruction)

Isotonic saline 
(see Table 1 
for specific 
treatments)

Euvolemic (increased total body water, 
normal total body sodium level)

Urinary sodium usually > 20 mEq per L

Urinary osmolality  
> 100 mOsm per kg

Syndrome of 
inappropriate anti
diuretic hormone 
secretion, hypo-
thyroidism, adrenal 
insufficiency,  
stress, drug use

Fluid restriction 
(see Table 1 
for specific 
treatments)

Primary polydip-
sia, low solute 
intake (beer poto-
mania syndrome)

Fluid restriction 
(see Table 1 
for specific 
treatments)

Urinary osmolality  
< 100 mOsm per kg

Variable 
urinary 
osmolality 

Reset 
osmostat

Fluid restriction 
(see Table 1 
for specific 
treatments)

Hyponatremia 
Serum sodium < 135 mEq per L 

Asymptomatic or mild symptoms 
(e.g., headache, lethargy, dizziness)

Evaluate vital signs, orthostatics, jugular venous 
pressure, skin turgor, mucous membranes, peripheral 
edema, and blood urea nitrogen and uric acid levels

High  
> 285 mOsm per kg

Hypertonic hyponatremia

Assess for hyperglycemia, check for 
mannitol or sorbitol use or recent 
administration of radiocontrast media 

Normal  
280 to 285 mOsm per kg

Isotonic hyponatremia 
(pseudohyponatremia)

Assess for hyperproteinuria 
or hyperlipidemia 

Low  
< 280 mOsm per kg

Hypotonic hyponatremia

Assess volume status

Determine serum osmolality

Symptomatic (e.g., confusion, ataxia, seizures, 
obtundation, coma, respiratory depression)

Severe hyponatremia (see Figure 2)
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1 to 2 mcg every four to six hours should be considered 
only after the infusion of 3% saline (1 to 2 mL per kg 
per hour). The corrected figures are printed above and 
on p. 432, and the online version of the article has been 
corrected.

Incorrect laboratory findings. The article “Evaluation 
and Treatment of Infertility” (March 1, 2015, p. 308) 
contained an error in Table 3 (p. 310) titled “Etiology 
and Evaluation of Infertility.” In the fourth row, “Ovula-
tory disorder,” the “History and physical examination” 
column indicated that hair loss may be noted, which may 
indicate hypothyroidism. However, the “Laboratory and 
radiologic testing” column indicated that the thyroid-
stimulating hormone (TSH) level would be low. TSH lev-
els would be elevated in a patient with hypothyroidism. 
The online version of the article has been corrected. ■

Treatment of Severe Symptomatic 
Hyponatremia

Figure 2. Algorithm for the treatment of severe symptom-
atic hyponatremia.

Information from references 13, 14, and 20 through 23.

Serum sodium < 125 mEq per L with severe 
symptoms (e.g., seizures, mental status changes)

Infuse 3% saline (1 to 2 mL 
per kg per hour) with goal 
of increasing serum sodium 
level by 6 to 8 mEq per L 
(not to exceed 10 to 12 mEq 
per L in the first 24 hours or 
18 mEq per L in 48 hours)

Consider desmopressin, 1 to  
2 mcg every four to six hours

Give single intravenous bolus 
of 100 to 150 mL 3% saline 
with goal of increasing 
serum sodium level by 2 to 
3 mEq per L; check sodium 
level every 20 minutes 
until symptoms resolve; 
may repeat bolus twice if 
symptoms do not resolve

Symptom resolution

Check serum sodium level 
every two hours; adjust 
infusion rate and switch 
to isotonic saline

Determine underlying 
cause (see Table 1)
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Fluzone® High-Dose (Influenza Vaccine) 
Suspension for Intramuscular Injection
2015-2016 Formula

BRIEF SUMMARY: Please consult package insert for full prescribing information.

INDICATIONS AND USAGE
Fluzone High-Dose is a vaccine indicated for active immunization for the prevention of influenza disease 
caused by influenza A subtype viruses and type B virus contained in the vaccine. Fluzone High-Dose is 
approved for use in persons 65 years of age and older. 

DOSAGE AND ADMINISTRATION
For intramuscular use only
Dose and Schedule
Fluzone High-Dose should be administered as a single 0.5 mL injection by the intramuscular route in 
adults 65 years of age and older.

Administration
Inspect Fluzone High-Dose visually for particulate matter and/or discoloration prior to administration. 
If either of these conditions exist, the vaccine should not be administered. Before administering a dose 
of vaccine, shake the prefilled syringe. The preferred site for intramuscular injection is the deltoid 
muscle. The vaccine should not be injected into the gluteal area or areas where there may be a 
major nerve trunk. Do not administer this product intravenously or subcutaneously. Fluzone High-Dose 
should not be combined through reconstitution or mixed with any other vaccine.

DOSAGE FORMS AND STRENGTHS
Fluzone High-Dose is a suspension for injection. Fluzone High-Dose is supplied in prefilled syringes (gray 
syringe plunger rod), 0.5 mL, for adults 65 years of age and older.  

CONTRAINDICATIONS
A severe allergic reaction (e.g., anaphylaxis) to any component of the vaccine, including egg protein, or 
to a previous dose of any influenza vaccine is a contraindication to administration of Fluzone High-Dose.

WARNINGS AND PRECAUTIONS
Guillain-Barré Syndrome
If Guillain-Barré syndrome (GBS) has occurred within 6 weeks following previous influenza vaccination, 
the decision to give Fluzone High-Dose should be based on careful consideration of the potential benefits 
and risks. The 1976 swine influenza vaccine was associated with an elevated risk of GBS. Evidence for a 
causal relation of GBS with other influenza vaccines is inconclusive; if an excess risk exists, it is probably 
slightly more than 1 additional case per 1 million persons vaccinated.1,2 

Preventing and Managing Allergic Reactions
Appropriate medical treatment and supervision must be available to manage possible anaphylactic 
reactions following administration of the vaccine. 

Altered Immunocompetence
If Fluzone High-Dose is administered to immunocompromised persons, including those receiving 
immunosuppressive therapy, the expected immune response may not be obtained.

Limitations of Vaccine Effectiveness
Vaccination with Fluzone High-Dose may not protect all recipients. 

ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse event rates observed 
in the clinical trial(s) of a vaccine cannot be directly compared to rates in the clinical trial(s) of another 
vaccine and may not reflect the rates observed in practice. Two clinical studies have evaluated the 
safety of Fluzone High-Dose. Study 1 (NCT00391053, see http://clinicaltrials.gov) was a multi-center, 
double-blind pre-licensure trial conducted in the US. In this study, adults 65 years of age and older 
were randomized to receive either Fluzone High-Dose or Fluzone (2006-2007 formulation). The study 
compared the safety and immunogenicity of Fluzone High-Dose to those of Fluzone. The safety analysis 
set included 2573 Fluzone High-Dose recipients and 1260 Fluzone recipients. 

Table 1 summarizes solicited injection-site reactions and systemic adverse events reported within 7 days 
post-vaccination via diary cards. Onset was usually within the first 3 days after vaccination and a majority 
of the reactions resolved within 3 days. Solicited injection-site reactions and systemic adverse events were 
more frequent after vaccination with Fluzone High-Dose compared to Fluzone.

Table 1: Study 1a: Frequency of Solicited Injection-Site Reactions and Systemic Adverse Events Within 
7 Days After Vaccination with Fluzone High-Dose or Fluzone, Adults 65 Years of Age and Older

Fluzone High-Dose 
(Nb=2569-2572) 

Percentage

Fluzone  
(Nb=1258-1260) 

Percentage

Any Moderatec Severed Any Moderatec Severed

Injection-Site Pain  35.6  3.7  0.3  24.3  1.7  0.2

Injection-Site Erythema  14.9  1.9  1.8  10.8  0.8  0.6

Injection-Site Swelling  8.9  1.6  1.5  5.8  1.3  0.6

Myalgia  21.4  4.2  1.6  18.3  3.2  0.2

Malaise  18.0  4.7  1.6  14.0  3.7  0.6

Headache  16.8  3.1  1.1  14.4  2.5  0.3

Fevere (≥99.5°F)  3.6  1.1  0.0  2.3  0.2  0.1

a NCT00391053
b N is the number of vaccinated participants with available data for the events listed
c  Moderate - Injection-site pain: sufficiently discomforting to interfere with normal behavior or activities; 

Injection-site erythema and Injection-site swelling: ≥2.5 cm to <5 cm; Fever: >100.4°F to ≤102.2°F; 
Myalgia, Malaise, and Headache: interferes with daily activities

d  Severe - Injection-site pain: incapacitating, unable to perform usual activities; Injection-site erythema and 
Injection-site swelling: ≥5 cm; Fever: >102.2°F; Myalgia, Malaise, and Headache: prevents daily activities

e  Fever - The percentage of temperature measurements that were taken by oral route or not recorded were 
97.9% and 2.1%, respectively, for Fluzone High-Dose; and 98.6% and 1.4%, respectively, for Fluzone

Within 6 months post-vaccination, 156 (6.1%) Fluzone High-Dose recipients and 93 (7.4%) Fluzone 
recipients experienced a serious adverse event (SAE). No deaths were reported within 28 days post-
vaccination. A total of 23 deaths were reported during Days 29–180 post-vaccination: 16 (0.6%) among 
Fluzone High-Dose recipients and 7 (0.6%) among Fluzone recipients. The majority of these participants 
had a medical history of cardiac, hepatic, neoplastic, renal, and/or respiratory diseases. These data do 
not provide evidence for a causal relationship between deaths and vaccination with Fluzone High-Dose.

Study 2 (NCT01427309, see http://clinicaltrials.gov) was a multi-center, double-blind post-licensure 
efficacy trial conducted in the US and Canada over two influenza seasons. In this study, adults 65 years of 
age and older were randomized to receive either Fluzone High-Dose or Fluzone (2011-2012 and 2012-2013 
formulations). The study compared the efficacy and safety of Fluzone High-Dose to those of Fluzone. The 
safety analysis set included 15,992 Fluzone High-Dose recipients and 15,991 Fluzone recipients.

Within the study surveillance period (approximately 6 to 8 months post-vaccination), 1323 (8.3%) Fluzone 
High-Dose recipients and 1442 (9.0%) Fluzone recipients experienced an SAE. Within 30 days post-
vaccination, 204 (1.3%) Fluzone High-Dose recipients and 200 (1.3%) Fluzone recipients experienced an 
SAE. The majority of these participants had one or more chronic comorbid illnesses. A total of 167 deaths 
were reported within 6 to 8 months post-vaccination: 83 (0.5%) among Fluzone High-Dose recipients and 
84 (0.5%) among Fluzone recipients. A total of 6 deaths were reported within 30 days post-vaccination: 
6 (0.04%) among Fluzone High-Dose recipients and 0 (0%) among Fluzone recipients. These data do 
not provide evidence for a causal relationship between deaths and vaccination with Fluzone High-Dose.

Post-Marketing Experience
The following events have been spontaneously reported during the post-approval use of Fluzone or 
Fluzone High-Dose. Because these events are reported voluntarily from a population of uncertain 
size, it is not always possible to reliably estimate their frequency or establish a causal relationship to 
vaccine exposure. Adverse events were included based on one or more of the following factors: severity, 
frequency of reporting, or strength of evidence for a causal relationship to Fluzone or Fluzone High-Dose.

Events Reported During Post-Approval Use of Fluzone.
• Blood and Lymphatic System Disorders : Thrombocytopenia, lymphadenopathy
•  Immune System Disorders : Anaphylaxis, other allergic/hypersensitivity reactions (including urticaria, 

angioedema)
• Eye Disorders : Ocular hyperemia
•  Nervous System Disorders : Guillain-Barré syndrome (GBS), convulsions, febrile convulsions, myelitis 

(including encephalomyelitis and transverse myelitis), facial palsy (Bell’s palsy), optic neuritis/
neuropathy, brachial neuritis, syncope (shortly after vaccination), dizziness, paresthesia

• Vascular Disorders : Vasculitis, vasodilatation/flushing
•  Respiratory, Thoracic and Mediastinal Disorders : Dyspnea, pharyngitis, rhinitis, cough, wheezing, 

throat tightness
• Skin and Subcutaneous Tissue Disorders : Stevens-Johnson syndrome
•  General Disorders and Administration Site Conditions : Pruritus, asthenia/fatigue, pain in extremities, 

chest pain
• Gastrointestinal Disorders : Vomiting

Other Events Reported During Post-Approval Use of Fluzone High-Dose.
• Gastrointestinal Disorders : Nausea, diarrhea
• General Disorders and Administration Site Conditions : Chills

DRUG INTERACTIONS
Data evaluating the concomitant administration of Fluzone High-Dose with other vaccines are not available. 

USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Category C: Animal reproduction studies have not been conducted with Fluzone 
High-Dose. It is also not known whether Fluzone High-Dose can cause fetal harm when administered to 
a pregnant woman or can affect reproduction capacity. Fluzone High-Dose should be given to a pregnant 
woman only if clearly needed. 

Pediatric Use: Safety and effectiveness of Fluzone High-Dose in persons <65 years of age have not 
been established.

Geriatric Use: Safety, immunogenicity, and efficacy of Fluzone High-Dose have been evaluated in adults 
65 years of age and older.

CLINICAL STUDIES
Immunogenicity of Fluzone High-Dose in Adults 65 Years of Age and Older
Study 1 (NCT00391053) was a multi-center, double-blind pre-licensure trial conducted in the US in which 
adults 65 years of age and older were randomized to receive either Fluzone High-Dose or Fluzone (2006-
2007 formulation). The study compared the safety and immunogenicity of Fluzone High-Dose to those of 
Fluzone. For immunogenicity analyses, 2576 participants were randomized to Fluzone High-Dose and 1275 
participants were randomized to Fluzone. Females accounted for 51.3% of participants in the Fluzone High-
Dose group and 54.7% of participants in the Fluzone group. In both groups, the mean age was 72.9 years 
(ranged from 65 through 97 years in the Fluzone High-Dose group and 65 through 94 years in the Fluzone 
group); 35% of participants in the Fluzone High-Dose group and 36% of participants in the Fluzone group 
were 75 years of age or older. Most participants in the Fluzone High-Dose and Fluzone groups, respectively, 
were White (91.7% and 92.9%), followed by Hispanic (4.8% and 3.7%), and Black (2.7% and 2.7%).

The primary endpoints of the study were hemagglutination inhibition (HI) GMTs and seroconversion rates 
28 days after vaccination. Pre-specified statistical superiority criteria required that the lower limit (LL) of the 
2-sided 95% CI of the GMT ratio (Fluzone High-Dose/Fluzone) be greater than 1.50 for at least two of the 
strains, and if one strain failed, non-inferiority of that strain must be demonstrated (LL>0.67), and that the 
lower limit of the 2-sided 95% CI of the seroconversion rate difference (Fluzone High-Dose minus Fluzone) 
be greater than 10% for at least two of the strains, and if one strain failed, non-inferiority of that strain must 
be demonstrated (LL>-10%). As shown in Table 2, statistically superior HI GMTs and seroconversion rates 
after vaccination with Fluzone High-Dose compared to Fluzone were demonstrated for influenza A subtypes, 
A (H1N1) and A (H3N2), but not for influenza type B. For strain B, non-inferiority of Fluzone High-Dose 
compared to Fluzone was demonstrated for both the HI GMTs and seroconversion rates. 

Table 2: Study 1a: Post-Vaccination HI Antibody GMTs and Seroconversion Rates and Analyses  
of Superiority of Fluzone High-Dose Relative to Fluzone, Adults 65 Years of Age and Older

Influenza 
Strain

GMT GMT Ratio Seroconversion %b Difference
Met Both 

Pre-defined  
Superiority 

Criteriad

Fluzone  
High-Dose

Nc= 2542-
2544

Fluzone

Nc=1252

Fluzone  
High-Dose 

over  
Fluzone 
(95% CI)

Fluzone 
High-Dose

Nc= 2529-
2531

Fluzone

Nc= 1248-
1249

Fluzone 
High-Dose 

minus 
Fluzone 
(95% CI)

A (H1N1) 115.8 67.3 1.7 
(1.6; 1.8)

48.6 23.1 25.4 
(22.4; 28.5) Yes

A (H3N2) 608.9 332.5 1.8 
(1.7; 2.0)

69.1 50.7 18.4 
(15.1; 21.7) Yes

B 69.1 52.3 1.3 
(1.2; 1.4)

41.8 29.9 11.8 
(8.6; 15.0) No

a   NCT00391053
b  Seroconversion: Paired samples with pre-vaccination HI titer <1:10 and post-vaccination (day 28) titer 
≥1:40 or a minimum 4-fold increase for participants with pre-vaccination titer ≥1:10

c N is the number of vaccinated participants with available data for the immunologic endpoint listed
d  Predefined superiority criterion for seroconversion: the lower limit of the two-sided 95% CI of the 

difference of the seroconversion rates (Fluzone High-Dose minus Fluzone) is >10%. Predefined 
superiority criterion for the GMT ratio: the lower limit of the 95% CI of the GMT ratio (Fluzone High-
Dose divided by Fluzone) is >1.5

Efficacy of Fluzone High-Dose in Adults 65 Years of Age and Older
Study 2 (NCT01427309) was a multi-center, double-blind post-licensure efficacy trial conducted 
in the US and Canada in which adults 65 years of age and older were randomized (1:1) to receive 
either Fluzone High-Dose or Fluzone. The study was conducted over two influenza seasons 
(2011-2012 and 2012-2013); 53% of participants enrolled in the first year of the study were 
re-enrolled and re-randomized in the second year. The per-protocol analysis set for efficacy 
assessments included 15,892 Fluzone High-Dose recipients and 15,911 Fluzone recipients. 
The majority (67%) of participants in the per-protocol analysis set for efficacy had one or more  
high-risk chronic comorbid conditions. 

In the per-protocol analysis set, females accounted for 57.2% of participants in the Fluzone 
High-Dose group and 56.1% of participants in the Fluzone group. In both groups, the median 
age was 72.2 years (range 65 through 100 years). Overall, most participants in the study 
were White (95%); approximately 4% of study participants were Black, and approximately 6% 
reported Hispanic ethnicity.

The primary endpoint of the study was the occurrence of laboratory-confirmed influenza 
(as determined by culture or polymerase chain reaction) caused by any influenza viral type/
subtype in association with influenza-like illness (ILI), defined as the occurrence of at least one 
of the following respiratory symptoms: sore throat, cough, sputum production, wheezing, or 
difficulty breathing; concurrent with at least one of the following systemic signs or symptoms: 
temperature >99.0°F, chills, tiredness, headaches or myalgia. Participants were monitored 
for the occurrence of a respiratory illness by both active and passive surveillance, starting 2 
weeks post-vaccination for approximately 7 months. After an episode of respiratory illness, 
nasopharyngeal swab samples were collected for analysis; attack rates and vaccine efficacy 
were calculated (see Table 3). 

Table 3: Study 2a: Relative Efficacy Against Laboratory-Confirmed Influenzab Regardless of 
Similarity to the Vaccine Components, Associated with Influenza-Like Illnessc, Adults 65 
Years of Age and Older 

Fluzone High-Dose 
Nd=15,892 

ne (%)

Fluzone 
Nd=15,911 

ne (%)

Relative 
Efficacy 

% (95% CI)

Any type/subtypef 227 (1.43) 300 (1.89) 24.2 (9.7; 36.5)g

Influenza A 190 (1.20) 249 (1.56) 23.6 (7.4; 37.1)

A (H1N1) 8 (0.05) 9 (0.06) 11.0 (-159.9; 70.1)

A (H3N2) 171 (1.08) 222 (1.40) 22.9 (5.4; 37.2)

Influenza Bh 37 (0.23) 51 (0.32) 27.4 (-13.1; 53.8)

a NCT01427309
b Laboratory-confirmed: culture- or polymerase-chain-reaction-confirmed 
c  Occurrence of at least one of the following respiratory symptoms: sore throat, cough, sputum 

production, wheezing, or difficulty breathing; concurrent with at least one of the following 
systemic signs or symptoms: temperature >99.0°F, chills, tiredness, headaches or myalgia

d N is the number of vaccinated participants in the per-protocol analysis set for efficacy assessments
e  n is the number of participants with protocol-defined influenza-like illness with laboratory 

confirmation
f Primary endpoint
g  The pre-specified statistical superiority criterion for the primary endpoint (lower limit of the 2-sided 

95% CI of the vaccine efficacy of Fluzone High-Dose relative to Fluzone >9.1%) was met.
h  In the first year of the study the influenza B component of the vaccine and the majority of influenza B 

cases were of the Victoria lineage; in the second year the influenza B component of the vaccine and 
the majority of influenza B cases were of the Yamagata lineage

A secondary endpoint of the study was the occurrence of culture-confirmed influenza caused by viral 
types/subtypes antigenically similar to those contained in the respective annual vaccine formulations 
in association with a modified CDC-defined ILI, defined as the occurrence of a temperature  
>99.0°F (>37.2°C) with cough or sore throat. The efficacy of Fluzone High-Dose relative to Fluzone 
for this endpoint was 51.1% (95% CI: 16.8; 72.0).
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HOW SUPPLIED/STORAGE AND HANDLING 
How Supplied
Single-dose, prefilled syringe, without needle, 0.5 mL (NDC 49281-397-88) (not made with natural 
rubber latex). Supplied as package of 10 (NDC 49281-397-65).

Storage and Handling
Store Fluzone High-Dose refrigerated at 2° to 8°C (35° to 46°F). DO NOT FREEZE. Discard if vaccine 
has been frozen. Do not use after the expiration date shown on the label.

PATIENT COUNSELING INFORMATION 
See FDA-approved patient labeling (Patient Information). 
•  Inform the patient or caregiver that Fluzone High-Dose contains killed viruses and cannot  

cause influenza.
•  Among persons aged 65 years and older, Fluzone High-Dose stimulates the immune system to 

produce antibodies that help protect against influenza.
•  Among persons aged 65 years and older, Fluzone High-Dose offers better protection against 

influenza as compared to Fluzone.
• Annual influenza vaccination is recommended.
•  Instruct vaccine recipients and caregivers to report adverse reactions to their healthcare provider 

and/or to Vaccine Adverse Event Reporting System (VAERS).

Fluzone is a registered trademark of Sanofi Pasteur Inc. 
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