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What illnesses contraindicate 
immunization?

■ Evidence summary
Public misperceptions and provider uncer-
tainty about contraindications create
missed opportunities for immunization.1–3

The Centers for Disease Control and

Prevention (CDC) defines contraindications
as conditions that increase the risk of a seri-
ous reaction to vaccination. Precautions are
conditions that might increase the risk of a
serious reaction, or that diminish vaccine

Know true contraindications; provide clear,
factual information to concerned parents
Immunizations are among the safest and most
cost-effective interventions available in modern
medicine. Offices should be organized to assist 
in assuring delivery of immunizations during 
preventive, sick, and follow-up visits, and to follow
recommended and catch-up schedules to reduce
the time patients are susceptible to preventable
infectious diseases. Failure to vaccinate due to
inappropriate contraindications, particularly mild 
illness, is a missed opportunity and significant 

contributor to under-immunization. Know and
observe true contraindications and provide clear,
factual information to parents concerned about 
vaccine risks. When temporarily delaying 
vaccination is prudent—eg, with evolving neuro-
logic conditions and moderate to severe illness—
scheduling a return visit for immunizations and
documenting the intention to vaccinate at the next
visit are strategies to reduce the risk that catch-up
immunization will be forgotten.

Rebecca Meriwether, MD
Tulane University, New Orleans, La

The Advisory Council on Immunization Practices
(ACIP) reports that the only contraindication for all
vaccines is a history of severe allergic reaction to a
previous vaccine or vaccine constituent (strength
of recommendations: C, based predominantly on
case series, case reports, and expert opinion).

Vaccination is safe and efficacious in the 
following situations: during a mild illness (eg,
diarrhea, otitis media or other mild upper 
respiratory infection whether or not the patient
has a fever), during antimicrobial therapy, during

the convalescent phase of an acute illness, when
breastfeeding, and after mild to moderate 
reactions to a previous dose of vaccine. 

Live vaccines (varicella, MMR) should not 
be used for pregnant women or significantly
immunocompromised patients, and may not be
effective for patients receiving immunoglobulin
therapy. They can be administered to HIV-positive
patients who are asymptomatic or not severely
immunosuppressed, as determined by age-
specific CD4 counts.
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SITUATION COMMENTS

Mild acute illness (with or without No contraindication
fever) (otitis media, diarrhea, etc)

Breastfeeding No contraindication

Serious allergic reaction to vaccine Absolute contraindication
or component (anaphylaxis)

Pregnancy Tetanus and influenza should be kept current
No contraindication to give indicated inactivated 

immunizations
Live vaccines are contraindicated, although no 

reports of adverse reactions reported 

Moderate to severe illness Temporary precaution—hold until patient improved

Encephalopathy <1 week Pertussis immunization contraindicated
after DTP or DtaP

Fever >40.5° C Avoid pertussis, but vaccination may be 
or Hypotonic, hyporesponsive episode appropriate during an outbreak
or Persistent, inconsolable crying 
>3 hours <48 hours after DTP or DTaP
or seizure <3 days after DTP or DTaP

Recipients of blood, IVIG, and other Hold live vaccines for variable timing depending 
antibody-containing products on dose (see CDC Recommendations) 

Oral typhoid and yellow fever OK

Chemotherapy or radiotherapy Give influenza
Avoid others (decreased immune response)

Antibacterials Should not be taken with oral (live) typhoid vaccine 
(decreased effectiveness)

Antivirals against herpes spp Should not be taken with live varicella vaccine  
(decreased effectiveness)

Postpartum anti-Rho(D) Simultaneous rubella vaccination effective 

Hematopoietic Stem Cell See separate CDC Recommendations*
transplant recipients

Altered immune status (HIV, solid See separate CDC Recommendations†

organ transplant recipients, etc) Inactivated immunizations are safe, 
may be less effective

Table based on general recommendations on immunization, MMWR Recomm Rep 2002.4

* Available at: www.cdc.gov/mmwr/preview/mmwrhtml/rr4910a1.htm
† For HIV, www.cdc.gov/mmwr/preview/mmwrhtml/rr5108a1.htm;  for others,
www.cdc.gov/mmwr/preview/mmwrhtml/00023141.htm.

Contraindications and precautions for vaccine administration

efficiency.4 Recommendations about con-
traindications and precautions for vaccine
administration are partially based on 
studies of adverse effects (see the TABLE for
common situations). Complete information
on the contraindications and precautions
for all common vaccinations can be
accessed at www.cdc.gov/mmwr/preview/
mmwrhtml/rr5102a1.htm#tab5.4

Data on vaccination risks are limited by
a relative lack of experimental studies.
Initial recommendations of the Advisory
Council on Immunization Practices have
been based on the findings of a 14-member
Institute of Medicine (IOM) expert commit-
tee and are updated regularly.5–7 The IOM
committee reported that because vaccine-
related adverse events occur infrequently,

The only 
contraindication
for all vaccines 
is a history of
severe allergic
reaction to a 
previous vaccine
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available randomized controlled trials were
too small to detect differences in incidence.6

Much of the data come from adverse effect
surveillance systems, such as the Vaccine
Adverse Event Reporting System (VAERS),
to which health care providers report possi-
ble adverse effects of vaccinations.  

Updated contraindications by ACIP to
the initial IOM recommendations have
also been based on observational reports
and studies.4 A recent Cochrane review on
acellular pertussis vaccines concluded that
the acellular vaccine had fewer adverse
effects than the whole-cell version, but did
not support any changes in contraindica-
tions or precautions.8

Recommendations from others

The ACIP recommendations serve as
national standards and have been adopted
by American Academy of Pediatrics and
the American Academy of Family
Physicians and are included in most stan-
dard reference texts.4,9
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Who should get hepatitis A vaccination?

■ Evidence summary
Infection with hepatitis A virus (HAV) is a
reportable illness in all 50 states, and it
continues to be one of the most reported
vaccine-preventable illnesses. The persist-
ence of extensive community-wide out-
breaks indicates that hepatitis A remains a
major public health problem. 

The costs associated with HAV are
substantial: 11% to 22% of individuals
with HAV are hospitalized, and adults
who become ill lose an average of 27 days

of work. The average cost of hepatitis A
ranges from $1817 to $2459 per case for
adults and $433 to $1492 for children. In
1989, the estimated annual direct and indi-
rect costs of HAV in the United States were
more then $300 million (in 1997 dollars).1

Hepatitis A can produce either asymp-
tomatic or symptomatic infection in humans
after an average incubation period of 28
days. The illness is usually marked by a sud-
den onset of symptoms including fever,
malaise, nausea, anorexia, abdominal 

Rhett Brown, MD
Medical Director, Eastland Family Practice, Charlotte, NC

Kathy Cable, MLS
East Carolina University Health Sciences Library, Greenville, NC 

C L I N I C A L C O M M E N T A R Y

Anyone who does not want to get 
hepatitis A should receive the vaccine
A good information master needs to know his
resources. The question posed in this clinical
inquiry is a good example. Questions about who
should receive which vaccine are determined by
the Advisory Committee on Immunization
Practices, and their recommendations are 
available on the CDC’s web site (www.cdc.gov/nip/
publications/acip-list.htm). 

With that said, anyone who does not want to get
hepatitis A should receive the vaccine. Hepatitis A
is the most common vaccine preventable disease,
which on occasion can be severe, especially in
adults. The vaccine has no serious side effects, is
highly effective and, if widely adopted, would 
dramatically decrease the incidence of hepatitis A
in the population. 

Richard Sams II, MD
Camp Pendleton Naval Hospital

The following groups are at increased risk of 
contracting or having severe outcomes from 
hepatitis A and should receive vaccination.

• Persons traveling to or working in countries
that have high or intermediate rates of infection.
Specific country recommendations are available at
www.cdc.gov/travel/destinat.htm (strength 
of recommendation [SOR]: B)

• Men who have sex with men (SOR: B)
• Illegal-drug users (whether drug is injected 

or not) (SOR: B)
• Persons who have occupational risk for 

infection (eg, research settings working with 
nonhuman primates) (SOR: C)

• Persons with clotting-factor disorders (SOR: C)

• Persons with chronic liver disease (SOR: B)
• Children (age 2 to 18) living in states, counties,

and communities where rates of hepatitis A are at
least twice the national average. These states
include: Alaska, Arizona, California, Idaho, Nevada,
New Mexico, Oklahoma, Oregon, South Dakota,
Utah, and Washington. The rates of hepatitis A for
individual counties can be found at the Centers for
Disease Control and Prevention (CDC) web site
(www.cdc.gov/ncidod/diseases/hepatitis/a/vax/index.
htm). Consider giving hepatitis A vaccine to children
(age 2 to 18) in areas with rates greater than the
national average but less than twice the national
average. These states include Arkansas, Colorado,
Missouri, Montana, Texas, and Wyoming (SOR: B).

E V I D E N C E - B A S E D A N S W E R
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discomfort, jaundice, and dark urine. The
illness usually lasts less than 2 months.
Though not usually life threatening, an esti-
mated 100 deaths annually are attributed to
acute liver failure due to hepatitis A. Patients
with chronic liver disease may be at higher
risk of developing fulminant hepatitis A.2,3

The likelihood of symptomatic disease is
directly related to age, with 70% of adults
developing jaundice and most infections in
children aged <6 years having no symptoms.

HAV is transmitted primarily from
fecal-oral route by either person-to-person
contact or ingestion of fecally contaminat-
ed food or water. Although rare, it is possi-
ble for transmission by blood or blood
products collected from donors during the
viremic phase of their infection. Although
HAV has been detected in saliva, transmis-
sion by saliva has not been demonstrated.
Under the right conditions HAV can be sta-
ble in the environment for months. Heating
foods to >185° F for 1 minute or disinfect-
ing surfaces with 1:100 dilution of bleach
in tap water is necessary to inactivate HAV.1

Vaccination against HAV is recom-
mended for those at high risk for contract-
ing the illness or for any person wishing to
obtain immunity. Prospective studies indi-
cate that persons traveling in areas with
high rates of HAV are themselves at 44
times increased risk.4 Among men who
have sex with men, numerous cohort stud-
ies reveal increased rates of infection due
to anal-oral sexual practices and higher
number of sexual partners.5–7 Intravenous
drug users and non-IV illicit drug users are
both at increased risk of HAV infection.8–10

In the United States, children living in
states with increased HAV incidence rates
are also considered to be at high risk.1 Less
strong evidence exists for vaccinating
those with occupational hazards (for
example, working in a research setting
with nonhuman primates) or persons with
clotting factor disorders.11,12

A corollary question is who does not
routinely need hepatitis A vaccine. In gen-
eral, food service workers, sewerage work-
ers, healthcare workers, children aged <2
years, day-care attendees, and residents of

institutions for the developmentally dis-
abled do not need routine immunization

The currently licensed inactivated hep-
atitis A vaccines are highly immunogenic
and clinically effective in children 2 to 18
years and in adults. In a double-blind, con-
trolled, randomized study of 1000 children
in New York revealed clinical efficacy of
100%.13 A second study of 40,000 children
in Thailand had a clinical efficacy of
94%.13 Numerous other studies have 
supported findings of near 100% immuno-
genicity in all age groups and clinical 
efficacy in all age groups.1
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Do statins delay onset or slow 
progression of Alzheimer’s dementia?

■ Evidence summary
Approximately 4 million people in the
United States suffer with Alzheimer’s 
disease. The prevalence rises with age and
is approximately 47% among those aged
85 years and older.7

Amyloid plaques are thought to be
responsible for clinical changes associated
with Alzheimer’s dementia. Research has
indicated that amyloid precursors may be

more prevalent in a cholesterol-rich envi-
ronment. This led to the theory that treat-
ing hypercholesterolemia may decrease the
prevalence of Alzheimer’s disease.8

The PROSPER trial, which was
designed to test the effect of pravastatin
(Pravachol) on coronary heart disease and
stroke, randomized 5804 study partici-
pants into 1 group assigned to take pravas-
tatin and another group assigned to take

Slade A. Suchecki, DO, Paul V. Aitken, Jr, MD, MPH, Rick Potts, MD
University of North Carolina, Chapel Hill;
New Hanover Regional Medical Center, Wilmington, NC

Linda J. Collins, MSLS 
University of North Carolina, Chapel Hill

Statins (coenzyme-A reductase inhibitors) should
not be used with the single intent to delay the
onset or slow the progression of dementia. Large
randomized control trials (RCTs) found that the
administration of a statin had no significant effect
on preventing or slowing all-cause cognitive
decline (strength of recommendation [SOR]: A,
based on large RCTs with narrow confidence 
interval).1,2 Specifically, there is insufficient 

evidence that statins delay the onset or slow the
progression of Alzheimer’s dementia (SOR: B,
based on systematic review with heterogeneity).3

While 3 epidemiologic studies4–6 have found 
a decreased incidence of dementia among those
taking statins, these studies have significant
methodological shortcomings and do not show 
a causal relationship (SOR: C, based on poor-
quality studies). 

E V I D E N C E - B A S E D A N S W E R

We are obligated to protect patients from
potential risks of unnecessary medications
Alzheimer’s disease is a difficult and emotionally
charged topic. Many patients who have watched 
a family member suffer from Alzheimer’s disease
would go to great lengths to delay or prevent
developing Alzheimer’s disease themselves. As a
result of direct drug marketing to consumers, plus
increased lay media coverage of health issues, our
patients are now better informed than ever and
make more direct requests for certain medications
by name. 

Imagine talking with a well-read patient who
has learned from a newspaper article or morning
news show about 1 of the 3 epidemiological 

studies that show decreased incidence of dementia
among statin users. The patient now stands before
you, requesting a prescription for a statin. Though
this patient is otherwise healthy and has a desir-
able cholesterol level, you will still find it difficult
to explain to the patient why you will not write the
prescription. As physicians, we are obligated to
protect our patients from the potential risks of
unnecessary medications. We are also 
obligated to protect our healthcare system from
escalation of already high healthcare costs.
Evidence from rigorous clinical trials is the tool
that can help us provide this protection. 

Seema Modi, MD
East Carolina University, Greenville, NC

C L I N I C A L C O M M E N T A R Y
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placebo. An additional study endpoint was
pravastatin’s effect on cognitive function as
measured by 4 different tests, including the
Mini-Mental Status Exam (MMSE).
Overall cognitive function declined at the
same rate in treatment and placebo
groups. There was no significant difference
between the 2 groups over 3 years using 4
different methods of assessment. In partic-
ular, the MMSE scores differed by only
0.06 points (95% confidence interval [CI],
0.04–0.16; P=.26). 

The largest RCT of a statin agent, the
Heart Protection Study, enrolled more
than 20,000 people and randomized them
to simvastatin (Zocor) or placebo. After a
median of 5 years of follow-up, there was
no difference in cognitive scores or the 
rate of diagnosis of dementia between the
2 groups.2

A systematic review concluded that
no good evidence recommended statins
for reducing the risk of Alzheimer’s
dementia.3 Notably, the review did find a
body of inconclusive evidence that lower-
ing serum cholesterol may retard disease
pathogenesis. An observational study of
56,790 charts included in the computer
databases of 3 hospitals found that the
prevalence of probable Alzheimer’s
dementia in the cohort taking statins was
60% to 73% (P<.001) lower than in the
total patient population or in patients
taking antihypertensive or cardiovascular
medications.4

Also included in the review was a nest-
ed case-control study of 1364 patients that
found an adjusted relative risk for demen-
tia of 0.29 (95% CI, 0.013–0.063; P=.002)
among those taking statins.5 This study did
not distinguish between Alzheimer’s
dementia and other forms of dementia.
These studies do not demonstrate a 
causal relationship between statins and
Alzheimer’s dementia. 

The best way to determine if there is a
true effect of statins on Alzheimer’s demen-
tia is to conduct a clinical trial. Two 
ongoing clinical trials are designed specifi-
cally to determine if the use of statins delay
the onset or slow the progression of

Alzheimer’s dementia.9,10 To date, these 
trials have not published interim findings. 

Recommendations from others

No organization has issued recommenda-
tions for the use of statins to delay the
onset or slow the progression of
Alzheimer’s dementia.
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The PPE provides us an opportunity 
to address preventive health issues
Most physicians involved in screening athletes 
recognize the limitations of PPEs in detecting those
at risk for sports-related morbidity and mortality.
The history is the most important part of the exami-
nation for identifying athletes who might be at risk
and should be thorough. Prepared PPE forms such
as those endorsed by the AAFP and ACSM can
assist in obtaining this history. Because this may be

the only occasion for the athlete to see a physician,
the examination is best performed by a primary care
provider who can use the opportunity to address
preventive health issues such as tobacco, alcohol,
and drug use, depression and suicidality, sexuality,
nutrition, and accident prevention. This kind of 
counseling is difficult to do in a group format.

Beth Anne Fox, MD, MPH
East Tennessee State University, Kingsport Family

Medicine Residency, Kingsport, Tennessee

Though clinical preparticipation exams (PPE) are
recommended by experts and required in most
states, we found no medium- or better-quality 
evidence that demonstrates they reduce mortality
or morbidity. PPEs detect only a very small 
percentage of cardiac abnormalities among 
athletes who subsequently die suddenly (strength 

of recommendation [SOR]: C, case series study).
PPEs are also unable to accurately identify 
athletes with exercise-induced bronchospasm
(SOR: C, small cross-sectional study) and are
poorly predictive of which athletes are at
increased risk of orthopedic injuries (SOR: C,
cross-sectional study). 

C L I N I C A L C O M M E N T A R Y

Do preparticipation clinical exams reduce
morbidity and mortality for athletes?

■ Evidence summary
A systematic review of the literature on
PPE identified 310 studies of athletes age
<36 years. The authors searched multiple
electronic databases and reviewed the bib-
liographies of retrieved articles but did not
perform hand searches of journals or con-
tact authors directly. The review did not
find any prospective cohort or randomized
trials addressing the effectiveness of clini-
cal PPE. The 5 studies that assessed the for-
mat of the PPE concluded that it is not ade-
quately standardized, does not consistently
address the American Heart Association
(AHA) recommendations for cardiovascu-
lar screening and exam, and is adminis-
tered by a variety of health care profession-
als, some without proper training.1

Sudden cardiac death is defined as a

nontraumatic, nonviolent, unexpected
event resulting from sudden cardiac arrest
within 6 hours of a previously witnessed
state of normal health.2 Such events occur in
about 1 in 200,000 high school athletes per
academic year (about 16 deaths in the US
annually). Detection of cardiovascular
abnormalities that may cause morbidity or
mortality is difficult. A case series reviewed
158 sudden deaths that occurred in trained
athletes in the US from 1985 to 1995. The
athletes were identified from news accounts,
the National Center for Catastrophic Sports
Injury Registry, and informal communica-
tions and reports. The authors interviewed
families, witnesses, and coaches, and they
analyzed postmortem information. Of the
115 athletes who had a standard prepartic-
ipation medical evaluation, only 4 (3%)

CLINICAL INQUIRIES
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were suspected of having cardiovascular
disease. The cardiovascular abnormality
responsible for sudden death was prospec-
tively identified in only 1 athlete.3

PPE does not accurately identify stu-
dent athletes with exercise-induced bron-
chospasm (EIB). Of the studies on EIB, the
best was a prospective cross-sectional study
of 352 adolescents from 3 suburban
Washington state schools. The students
completed a 14-item EIB questionnaire, had
a physical exam, and underwent a 7-minute
exercise challenge spirometry. Complete
data were available for 256 of the students.
EIB was diagnosed by spirometry in 9.4%
of the athletes. No student had EIB detected
solely by physical exam. Using a cutoff of 2
positive questions, the questionnaire had a
sensitivity of 71% and a specificity of 47%,
with a negative and positive predictive value
of 6% and 12%, respectively. This study
concluded that EIB occurs frequently in
adolescent athletes, but screening by physi-
cal exam and medical history does not accu-
rately detect it.4

PPEs are not able to predict which stu-
dent athletes will experience an orthopedic
injury, and no controlled studies have been
done to determine whether PPE prevents or
reduces the severity of orthopedic injuries.
A study surveyed 1204 student athletes
(aged 13–20 years) from Richmond
County, Georgia, who had a standardized
PPE before participating in sports. The
questionnaire was administered via mail or
telephone and inquired about injuries sus-
tained after the PPE. The response rate to
the survey was 56%. The study found that
a history of knee or ankle injury and abnor-
mal findings on exam in male athletes
slightly increased the likelihood of repeated
injury of the same joint. However, the sen-
sitivities of history or physical exam for
ankle or knee injuries were all <25%.5

Recommendations from others

The AHA recommends a national stan-
dard for PPE and that screening should be
mandatory for all high school and college
athletes before participation in organized
sports, with screening repeated every 2

years, and an interim history obtained dur-
ing the intervening years. Specific items are
given in the TABLE.6

In 2004, the American Academy of
Family Physicians, along with the American
Academy of Pediatrics, American College of

T A B L E

CARDIOVASCULAR SCREENING QUESTIONS

1. Have you ever become dizzy or passed out during or after exercise?

2. Have you ever had chest pain during or after exercise?

3. Do you get tired more quickly than your friends do during exercise?

4. Have you ever had racing of your heart or skipped heartbeats?

5. Have you ever had high blood pressure or high cholesterol?

6. Have you ever been told that you have a heart murmur?

7. Has any family member or relative died of heart problems 
or sudden death before age 50?

8. Have you had a severe viral infection such as mononucleosis 
or myocarditis within the last month?

9. Has a physician ever denied or restricted your participation 
in sports for any heart problems?

10. Have any of your relatives ever had any of the following conditions:
a. Hypertrophic cardiomyopathy
b. Dilated cardiomyopathy
c. Marfan’s syndrome
d. Long QT syndrome
e. Significant heart arrhythmia

CARDIOVASCULAR SCREENING EXAM

1. Recognition of the physical manifestations of Marfan’s Syndrome

2. Blood pressure, seated position

3. Palpation of radial and femoral pulses

4. Cardiac exam to include rate, rhythm and characterization 
of murmurs and abnormal heart sounds.

a. Precordial auscultation supine
b. Precordial auscultation standing
c. Maneuvers to clarify murmurs such as squat-to-stand,

deep inspiration, or Valsalva

CARDIAC FINDINGS REQUIRING FURTHER EVALUATION

1. Murmur grade 3/6 or greater

2. Diastolic murmur

3. Murmur that increases with Valsalva or other maneuver

AHA recommendations 
for preparticipation exams

C O N T I N U E D  O N  P A G E  6 3 2
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What is the best way to distinguish 
type 1 and 2 diabetes?

■ Evidence summary
Onset of diabetes in childhood with
ketoacidosis and insulin dependency has
traditionally been sufficient to diagnose
type 1 diabetes, while onset in older, obese
patients with primary insulin resistance
suggested type 2 diabetes. Unfortunately,
features of type 1 and type 2 diabetes may
be present in the same patient, making dif-
ferentiation difficult. No diagnostic studies
in the literature were identified that defini-
tively demonstrate how to separate type 1
from type 2 diabetes.

A patient’s age may suggest, but does

not reliably distinguish, diabetes types. 
A study of 569 new-onset type 1 and type
2 diabetic children and adolescents showed
that older age was only weakly associated
with type 2 diagnosis (odds ratio [OR]=
1.4 for each 1-year increment in age; 95%
confidence interval [CI], 1.3–1.6).2 In fact,
newly diagnosed 12-year-old children have
an equal incidence of type 1 as type 2 dia-
betes. Likewise, adults with type 2 pheno-
type (no initial insulin requirement) can
present with positive autoantibodies typi-
cally found in younger type 1 patients.
Older patients who fit this profile have

Focus on attaining optimal diabetes control
goals as recommended by the ADA
Not long ago, clinicians were advised to avoid the
terms type 1 and type 2 diabetes, because they
were not very helpful in clinical management of
our patients. Instead, it was suggested that we use
insulin-dependent or non-insulin-dependent. The
rationale is that for patients with diabetes, there is
an absolute insulin deficiency due to premature
beta-cell failure in type 1 diabetes, as well as a rel-
ative insulin deficiency due to insulin resistance in
type 2. In addition, studies also suggest that a
majority of patients with type 2 diabetes would
require some form of exogenous insulin therapy
after a duration of 8 to 10 years of their disease.
Therefore, distinguishing between types 1 and 2 is
neither clinically helpful nor cost-effective, as 

suggested by current review of the literature.
Instead, clinicians should focus on attaining 
optimal diabetic control goals as recommended by
the practice guidelines of management of diabetes
mellitus from the ADA. Furthermore, it was also
recognized that one of the hurdles of failure to
reach the target goal of  HbA1C <7.0, among
patients with type 2 diabetes is the delayed use 
of exogenous insulin therapy. Therefore, it is
imperative for clinicians to discuss with each
patient with a new diagnosis of diabetes, the 
natural progression of its disease process and its
potential need and benefit of exogenous insulin
therapy in the near future.

Vincent Lo, MD

St. Elizabeth Family Medicine Residency Program/
SUNY Upstate Medical University, Utica, New York

No clinical characteristic or diagnostic test is 
available to readily distinguish type 1 from type 2
diabetes mellitus. Although C-peptide levels,
autoantibodies, and adiponectin-to-leptin ratios
show some utility, they do not yet have a standard

diagnostic role; research on the pathophysiology
of diabetes suggests that the classic type 1 and
type 2 distinctions may not be appropriate for all
patients1 (strength of recommendation: C, based
on expert opinion).

Brian K. Crownover, MD, FAAFP 
Eglin AFB Family Medicine Residency, 96th Medical Group, Headquarters Air Armament Center, Eglin Air Force Base, Fla

Joan Nashelsky, MLS
Family Physicians Inquiries Network, Inc, Iowa City
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been classified as type 1.5 diabetes or latent
autoimmune disease in adults (LADA).3

A history of diabetic ketoacidosis
(DKA) also does not reliably distinguish
between types 1 and 2. A retrospective chart
review gathered data on adults over 18
years of age who were admitted for DKA in
a urban US hospital. Many patients with
DKA were subsequently diagnosed with
type 2 diabetes. Rates of type 2 diabetes in
patients with DKA varied by race: 47% of
Hispanics, 44% of African Americans, and
17% of Caucasians had type 2 diabetes.4

The overlapping presence of autoanti-
bodies in both types of diabetes limits their
use (TABLE). Autoantibodies do predict an
earlier need for insulin. One prevalence
study of 101 type 2 adult patients found
20% were positive for glutamic acid decar-
boxylase autoantibody (GADAb), which
was positively associated with insulin
dependence at 4 years postdiagnosis
(OR=5.8; 95% CI, 1.8–18.9).5 Eighty per-
cent of patients with autoantibodies required
insulin compared with 41% of patients
without autoantibodies. Another study in
young adults with type 2 or unclassified dia-
betes from Sweden found 93% of patients
who were GADAb+ required insulin at 3
years, compared with 51% who were
GADAb– (OR=18.8; 95% CI, 1.8–191).6

One motivation to study autoantibody
testing is a potential benefit in preserving
pancreatic function. Kobayashi proposed
treating those with autoantibody-positive
diabetes (presumed type 1 or type 1.5)
with insulin immediately, while initiating
oral medications in those who test negative
(presumed type 2 diabetes). This approach
lacks significant patient-oriented outcome
data, but his small RCT of 55 patients was
encouraging. With a 3-year follow-up rate
of 89%, early insulin use in GADAb+
patients preserved C-peptide levels and
possibly prolonged pancreatic beta cell
survival.7 Insulin dependency, defined as
needing insulin for survival, occurred in
47% of controls (who received oral sul-
fonylureas) and only 13% of patients
receiving insulin (number needed to treat
[NNT]= 4; P=.043).7 The theoretical bene-

fit is that if beta cell exhaustion can be
delayed, endogenous insulin production
could be maintained to assist prevention of
damaging postprandial glucose spikes. 

Although daily variation in serum
insulin levels limits its use, C-peptide levels
show more promise. Random C-peptide
levels were superior to fasting or glucagon
stimulated levels in 1093 patients, who
were followed for 3 years to confirm
insulin requirements. Using a receiver
operating characteristic (ROC) curve, the
area under the curve for random C-peptide
levels to distinguish diabetes types was
0.98 (95% CI, 0.97–0.99).8 For patients
under the optimal cutoff of 0.5 nmol/L, the
positive predictive value was 96% for
diagnosing type 1 and the likelihood ratio
was 22.5. 

Finally, the ratio of adiponectin to lep-
tin hormone may show diagnostic merit.
Adipocytes secrete adiponectin which acts
as an insulin sensitizer, antiatherogenic and
anti-inflammatory agent. Obesity and type
2 phenotype correlate with lower levels of
adiponectin, but are associated with higher
levels of leptin hormone, another molecule
secreted by adipocytes. A recent case-con-
trol study of children aged 6 to 21 years
analyzed adiponectin and leptin hormone
levels in patients with classical type 1 and 2
diabetes, as determined by 2 pediatric
endocrinologists; interestingly, 29% of the
type 1 patients were autoantibody nega-
tive.9 After plotting a ROC curve, they
found the area under the curve was 0.97
(95% CI, 0.93–1.00). At an adiponectin-
to-leptin ratio cutoff less than 0.7, they

The classic type 1
and type 2 
distinctions may
not be appropriate
for all patients

FAST TRACK

T A B L E 1

PREVALENCE OF ANY AUTOANTIBODY MARKER PERCENT

Newly diagnosed type 1 (Caucasian) 73–90

Newly diagnosed type 1 (African or Asian) 50

Newly diagnosed type 2 (Caucasian) 3–22

Healthy individuals 1–2

Source: Wingfield et al 20041 and Maron et al 1996.3

Antibody markers and diabetes type
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found the sensitivity to diagnose type 2 was
88% (95% CI, 64–99%), the specificity
was 90% (95% CI, 77–97), and the likeli-
hood ratio for a positive test was 8.8.9

Recommendations from others

The National Academy of Clinical
Biochemistry and the American Association
of Clinical Endocrinologists recommend
against routine testing of insulin, C-peptide,
autoantibodies and genetic markers.1,10

Guidelines from the American Diabetes
Association admit that many diabetic indi-
viduals do not easily fit into a distinct diag-
nostic category; however, they only provide
criteria for the general diagnosis of diabetes,
not specific criteria to distinguish type 1
from type 2.11

A C K N O W L E D G M E N T S
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Sports Medicine, American Medical Society
for Sports Medicine, American Orthopedic
Society for Sports Medicine, and the
American Osteopathic Academy of Sports
Medicine, published recommendations for
PPEs. They suggested a detailed history
(consisting of a 16-point questionnaire
incorporating AHA recommendations for
cardiovascular screening), limited medical
exam, and a detailed musculoskeletal exam
evaluating strength, flexibility, and stability
of major joints.7
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1 year. Comorbid factors associated with
obesity showed either resolution or improve-
ment after surgery in 91% of patients. 

Patients with a BMI >40 have substan-
tially more serious health consequences
and a reduced life expectancy. Obesity sig-
nificantly impairs quality of life, and the
risk of morbidity and mortality increases
with the degree of obesity.2 Those who are
extremely obese often do not have sus-
tained benefit from more conservative
treatment. The benefits of nonsurgical
treatment are significantly limited by the
failure to maintain reduced body weight. 

A large literature of controlled and
uncontrolled cohort studies show that sur-
gery has produced the longest period of
sustained weight loss.3 A recent meta-
analysis proved bariatric surgery not only

■ Evidence summary
Because of the nature of major surgery, there
are practical and ethical barriers to true ran-
domized controlled trials (RCTs) comparing
bariatric surgery with placebo or to no inter-
vention. However, multiple RCTs have com-
pared the weight-reducing effects of different
bariatric surgical techniques against each
other.1 All studies included patients who had
a BMI >40 kg/m2, or a BMI >35 kg/m2 with
at least 1 comorbidity, such as cardiovascu-
lar disease, sleep apnea, uncontrolled type 2
diabetes, or weight-induced physical prob-
lems interfering with performance of daily
life activities. It is these study inclusion crite-
ria that, by default, have become widely
accepted indications for bariatric surgery.
Weight loss in all RCTs was substantial,
ranging from 50 to 100 kg over 6 months to

What are the indications 
for bariatric surgery?

No studies evaluate the commonly used 
indications for bariatric surgery. Consensus guide-
lines suggest that the surgical treatment of obesity
should be reserved for patients with a body-mass
index (BMI) >40 kg/m2 or with BMI >35 kg/m2 and 

1 or more significant comorbid conditions, when 
less invasive methods of weight loss have failed
and the patient is at high risk for obesity-associated
morbidity and mortality (strength of recommenda-
tion: C, based on consensus guidelines).

E V I D E N C E - B A S E D A N S W E R

Assessing perioperative risk 
and long-term complications is critical
National data indicate that more than 5 million
Americans have a BMI >35. Thus the implications
of recommending bariatric surgery are enormous.
Patients who have undergone surgical treatment
for obesity require lifelong monitoring and often
nutritional supplementation, and the lifelong
severe dietary restriction that follows bariatric 
surgery can be psychologically devastating.
Psychological and behavioral factors must be care-

fully considered in presurgical evaluation. No 
standardized protocol exists for this assessment
and few empiric data specify which factors predict
successful surgical outcomes. 

Great progress has been made in developing
safer and more effective surgical procedures 
for promoting weight loss, yet the possibility of
significant adverse effects remain. Assessing both
perioperative risk and long-term complications 
is critical and requires a risk/benefit analysis 
in each case.

C L I N I C A L C O M M E N T A R Y

Pamela L. Pentin, JD, MD
Puget Sound Family Medicine Residency, Bremerton, Wash

Joan Nashelsky, MLS
Family Physicians Inquiries Network, Inc, Iowa City
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efficacious for weight loss, but showed that
a substantial majority of patients with dia-
betes, hyperlipidemia, hypertension, and
obstructive sleep apnea experienced com-
plete resolution or significant improvement
of their comorbid condition after surgery.4

The possibility of significant adverse
effects remains. The postoperative mortali-
ty rate for bariatric surgery is approximate-
ly 0.2%. Reoperation is required for up to
25% of patients within 5 years. Other com-
plications are wound infection, staple fail-
ure, vitamin deficiency, diarrhea, and hem-
orrhage.3 The long-term health effects of
bariatric surgery are not well known. 

Recommendations from others

The NIH statement “Gastrointestinal
Surgery for Severe Obesity” concluded that
the benefits outweigh the risks and that sur-
gical treatment is reasonable in those who
strongly desire substantial weight loss and
have life-threatening comorbid conditions.2

Clinical guidelines developed by the
National Heart, Lung, and Blood Institute
Expert Panel on the identification, evalua-
tion, and treatment of obesity for adults
recommend that bariatric surgery be an
option for carefully selected patients with
clinically severe obesity (BMI >40 or >35
with comorbid conditions) when less inva-
sive methods of weight loss have failed and
the patient is at high risk for obesity-asso-
ciated morbidity and mortality.1

The American Gastroenterological
Association (AGA) medical position state-
ment on obesity finds surgical therapy to
be the most effective approach for achiev-
ing long-term weight loss. The AGA rec-
ommends surgery for patients with a BMI
>40, or those with BMI >35 and 1 or more
severe obesity-related medical complica-
tion (eg, hypertension, heart failure, or
sleep apnea) if they have been unable to
achieve or maintain weight loss with con-
ventional therapy, have acceptable opera-
tive risks, and are able to comply with
long-term treatment and follow-up.5

The American College of Preventive
Medicine, in its policy statement on weight
management counseling, recommends lim-

iting surgical therapy for obesity to severe-
ly obese patients, defined as BMI >40.6 ■
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Psychological and
behavioral factors
as well as an
assessment of
perioperative risk
and complications
must be 
considered before
bariatric surgery
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What are 
Clinical Inquiries?

Clinical Inquiries answer recent questions from the prac-
tices of family physicians.  Practicing family physicians
choose the most relevant questions 
submitted through a web-based voting system 
operated by the Family Physicians Inquiries Network
(FPIN; online at www.fpin.org). 

FPIN is national, not-for-profit consortium of family
medicine departments, community residency programs,
academic health sciences libraries, primary care practice-
based research networks, and other 
specialists. Once questions are selected, FPIN editors
then organize teams of clinicians and librarians to
answer them based on systematic review of the world
literature. Answers are developed through an explicit,
systematic method:
❚ FPIN librarians and editors identify questions recently

answered in best evidence sources 
(e.g. Cochrane Reviews, Clinical Evidence, the US
Preventive Services Task Force, Evidence Based
Guidelines, a published systematic review).

❚ FPIN librarians then conduct systematic and 
standardized literature searches of best evidence
sources, Medline, and other databases in collaboration
with an FPIN clinician or clinicians. If a best 
evidence source has been identified, the search begins
from the date of the search conducted for that source.
Otherwise, the searches are comprehensive. 

❚ FPIN clinician authors then choose the highest 
quality original research sources, and critically
appraise the research and integrate the findings 
in the Evidence Based Answer and Evidence Summary
section of Clinical Inquiries. Authoritative sources are
also quoted in the “Recommendations from Others”
section of the Clinical Inquiry.

❚ Each Clinical Inquiry is reviewed by 4 or more peers
or editors before publication in JFP.

❚ FPIN medical librarians are accountable for the 
thoroughness of the literature search, for recording
the databases searched, search hedges used and the
search terms.  The details of each search is available
to any interested reader 
(contact managingeditor@fpin.org).

❚ Finally, a practicing family physician or other 
clinician writes an accompanying commentary 
to provide a clinical perspective.


