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Clinical  Inquiries

F R O M T H E F A M I L Y P R A C T I C E I N Q U I R I E S N E T W O R K

Does daily monitoring 
of blood glucose predict
hemoglobin A1c levels?

■ EVIDENCE-BASED ANSWER

Hemoglobin A1c (HbA1c) levels correlate
closely, though not perfectly, with blood glu-

cose levels in patients with diabetes (strength of
recommendation [SOR]: A, based on systematic
reviews). 

Correlation is higher for blood glucose levels
later in the day than earlier in the day, higher for
blood glucose levels in the most recent 30 days
than from the prior 31–120 days, and higher for
patients with type 2 diabetes compared with
patients with type 1 diabetes (SOR: A, based on
cohort studies).

■ EVIDENCE SUMMARY
Four cohort studies of patients with diabetes have
compared overall mean blood glucose levels with
HbA1c levels.1–4 All but one4 were limited to
patients with type 1 diabetes. Study periods
ranged from 1 to 6 months, and frequency of blood
glucose measurement ranged from 2 to 4 times
per day. 

Correlation coefficients between mean blood
glucose levels and HbA1c levels ranged from 0.71
to 0.86, implying that 50% to 74% of the variance
in HbA1c is explained by the mean blood glucose
(in each study, correlation was significant
[P<.02]).

We found 5 studies comparing blood glucose
measurements at specific times of day with
HbA1c levels (see Table). Data from 3 studies
comparing blood glucose values after lunchtime
with those earlier in the day suggest that the
lunchtime levels are more closely associated
with HbA1c levels.5,7,9 No consistent difference
was shown between preprandial and postprandi-

al blood glucose levels in their strength of asso-
ciation with HbA1c levels. In 1 of these studies,
a blood glucose level of ≤150 mg/dL 2 hours
after lunch predicted a HbA1c of ≤7% with 85%
sensitivity and 85% specificity.7 One study 
provided only limited information on blood 
glucose–HbA1c correlations in relation to meal-
times but did report that the times of day at
which the 2 were best correlated were in the
periods from midnight to 5:00 AM and between
noon and 3:00 PM.9 One study compared patients
with type 1 and type 2 diabetes and found a high-
er correlation between blood glucose and HbA1c
levels in the latter.6

The relationship between HbA1c and blood
glucose levels is such that blood glucose levels
from the preceding 30 days determine about 50%
of the total HbA1c.10 This relationship may be
altered by uremia, intake of vitamins C or E, and
conditions that affect erythrocyte turnover.11
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It remains unclear whether management
strategies that focus on minimizing HbA1c
levels are optimal for prevention of diabetic
complications. 

Although HbA1c levels correlate with the
risk of some complications, aspects of
glycemia not reflected in the HbA1c level,
such as the heights of glycemic “excursions”
from the mean, may independently affect the
risk of complications of diabetes.12 If so, 
quantitative analysis of day-to-day blood 
glucose levels might yield a better estimation
of the risk of diabetic complications than
HbA1c levels.

■ RECOMMENDATIONS FROM OTHERS
No official statement by any organization was
found relating to the quantitative relationship
between blood glucose levels from daily monitor-
ing and HbA1c levels.  However, the American
Diabetes Association (ADA) specifies treatment
goals for both HbA1c and blood glucose levels. An
ADA expert panel recently concluded, “There are
insufficient data to determine accurately the rela-
tive contribution of fasting plasma glucose and
postprandial plasma glucose to HbA1c.”13

Eric Rose, MD, Department of Family Medicine, University
of Washington, Seattle; Debra Ketchell, MLS, Health
Sciences Libraries, University of Washington, Seattle

Correlation coefficients between blood 
glucose levels and hemoglobin A1c levels 

Study Rohlfing Prendergast Prendergast Avignon Bastyr Levetan
et el, 20025 et al, 19946 et al, 19946 et al, 19977 et al, 20008 et al, 20018

Diabetes type Type 1 Type 1 Type 2 Type 2 Type 2 Unspecified

N 1439 104 234 66 135 44

Frequency of Quarterly “Periodically” “Periodically” Once only Twice on Continuously
blood glucose over 6.5 y over 3 y† over 3 y† separate for 3 days
measurement* days

Correlation coefficients

Pre-breakfast 0.69 0.38 0.61 0.62 0.22 <0.30

Post-breakfast 0.67 0.27 0.51 0.33

Pre-lunch 0.72 0.65

Post-lunch 0.77 0.81

Pre-dinner 0.75 0.78

Post-dinner 0.78 0.34

Bedtime 0.76

*Blood glucose measurements from Avignon et al, 19977 were taken at fixed times of day; time designations are based on
average mealtimes in the study population.

†Frequency of blood glucose measurements not specified.

TA B L E  
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■ CLINICAL COMMENTARY
In practice, glycemic control is fundamental in
managing patients with diabetes. I believe that
treatment targets need to be individualized.
Patient education about the importance of both
HbA1c and self blood glucose monitoring are
crucial in accomplishing this goal. While HbA1c
<7% is strongly associated with reduction of
microvascular complications, the blood glucose
results are very useful in preventing hypo-
glycemia, as well as adjusting medication and
insulin doses, diet, and exercise. The new, mini-
mally invasive at-home glucometers and HbA1c
test kits, which were recently approved by the
Food and Drug Administration, improve compli-
ance and help patients take control of their dia-
betes management. 

Tsveti Markova, MD, Department of Family Medicine,
Wayne State University, Detroit, Mich
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Are antibiotics helpful 
for acute maxillary sinusitis?

■ EVIDENCE-BASED ANSWER

The inability of clinical criteria to accurate-
ly differentiate bacterial from viral disease

makes routine use of antibiotics inappropriate
for clinically diagnosed maxillary sinusitis
(strength of recommendation [SOR]: C, based
on inconsistent systematic reviews and 
randomized controlled trials). 

Antibiotics can provide symptomatic relief,
best demonstrated in patients with bacterial
maxillary sinusitis confirmed by computed
tomography (CT) or sinus aspiration (SOR: A,
based on 1 systematic review). However, 
this benefit does not persist in trials that bet-
ter reflect general practice by using clinical
diagnostic criteria (SOR: C, inconsistent 
studies). 

In trials showing improvement with anti-
biotics, symptoms decrease, at best, 2 to 3
days sooner than with placebo, and, regard-
less of treatment, at least two thirds of
patients are improved in 14 days (SOR: A,
based on multiple systematic reviews).1

No evidence suggests that antibiotics
decrease complication rates. Newer broad-
spectrum antibiotics are no better at relieving
symptoms or improving cure rates than “first-
line” agents such as amoxicillin (SOR: A,
based on multiple randomized controlled 
trials).2,3
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■ EVIDENCE SUMMARY
Nearly all trials comparing placebo with antibiotics
for maxillary sinusitis are confounded by the diffi-
culty in identifying true bacterial disease. The gold
standard, sinus aspiration, offers the best diagnos-
tic accuracy. CT scanning and plain radiography
lack sufficient diagnostic accuracy to be useful
alone, though CT scans offer better sensitivity. 

One systematic review, limited to randomized
controlled trials that required either radiographic
or aspiration evidence of sinusitis, found penicillin
superior to placebo,4 but all patients recovered in
a few weeks regardless of treatment. Given that
radiographs have poor diagnostic accuracy5 and
that sinus aspiration is impractical in outpatient
practice, such efficacy studies are less meaningful
than effectiveness studies that use clinical criteria
for study entry and outcome measurement.

No accurate clinical diagnostic criteria have been
established. In ear, nose, and throat practices where
bacterial sinusitis prevalence is high, clinical crite-
ria identify only 70%–80% of cases compared with
the sinus aspiration.6 In general practice, where the
pretest probability of bacterial disease is far lower,
clinical criteria are even less reliable,1 which con-
founds the interpretation of most clinical trials.

Accordingly, some placebo-controlled, primary-
care–based clinical trials have shown symptomatic
benefit of antibiotics for maxillary sinusitis7,8,9 while
others have shown no benefit whatsoever.10,11,12 In
those trials that demonstrated a significant differ-
ence, antibiotics were always more likely than
placebo to cause side effects, and no control group
fared worse than its matched antibiotic group by
the end of a follow-up period of at least 25 days.

It is likely that antibiotics would be more use-
ful if the subgroup of patients with bacterial dis-
ease could be accurately identified in outpatient
practice. For the present, given that no such reli-
able criteria exist, that withholding antibiotics in
these patients appears to be safe, and that antibi-
otic overuse has clear harm to individuals and
society, sinusitis symptoms should be treated
without antibiotics until the clinical course
strongly suggests nonviral illness.

■ RECOMMENDATIONS FROM OTHERS
An evidence report from the Agency for Health
Care Policy and Research recommends “initial
symptomatic treatment or the use of clinical cri-
teria to guide treatment.”1 The American
Academy of Family Physicians “recognizes inap-
propriate use of antibiotics as a risk to both per-
sonal and public health and encourages only the
appropriate use of these medications,”13 but has
not published sinusitis guidelines. The Centers for
Disease Control and most authorities suggest that
bacterial disease can be inferred in those with
signs or symptoms that suggest bacterial rather
than viral illness (eg, overall duration of symp-
toms, so-called “double-sickening,” unilateral
symptoms) and justify use of antibiotics in these
patients.

Jim Theis, MD, Department of Family and Community
Medicine, Tulane University Health Sciences Center, New
Orleans, La; Tomeka Oubichon, MLS, Tulane University,
New Orleans, La

■ CLINICAL COMMENTARY
The challenge in using antibiotics appropriate-
ly for acute maxillary sinusitis is in our inabili-
ty to accurately determine bacterial vs viral
causes based on clinical symptoms alone.
Symptoms lasting <1 week are unlikely to be
bacterial in origin. Patients without persistent
purulent discharge and maxillary/facial tender-
ness or tooth pain are unlikely to have a bacte-
rial infection.14

The key point: most patients will improve
with or without antibiotic treatment. With-
holding antibiotics does not increase the risk of
developing complications. Balancing this
against the potential for increasing antibiotic
resistance should lead to prudent use.
Antibiotics should be reserved for patients with
severe or prolonged symptoms. Amoxicillin,
doxycycline, and trimethoprim-sulfamethoxa-
zole are efficacious and inexpensive initial
options if therapy is warranted.

Debra J. Barnette, PharmD, BCPS, CDE, Coastal Area
Health Education Center, Wilmington, NC

C O N T I N U E D



C L I N I C A L  I N Q U I R I E S

492 JUNE 2003 / VOL 52, NO 6 · The Journal of Family Practice

REFERENCES
1. Lau, et al. Evidence report/technology assessment:

Diagnosis and treatment of acute bacterial rhinosinusitis.
AHCPR Publ. No. 99-E016. Rockville, Md: Agency for
Health Care Policy & Research; 1999.

2. deFerranti SD, Ioannidis JP, Lau J, Anninger WV, Barza M.
Are amoxicillin and folate inhibitors as effective as other
antibiotics for acute sinusitis? A meta analysis. BMJ 1998;
317:632–637.

3. Piccirillo JF, Mager DE, Frisse ME, Brophy RH, Goggin A.
Impact of first-line vs. second-line antibiotics for the treat-
ment of acute uncomplicated sinusitis. JAMA 2001;
286:1849–1856.

4. Williams JW Jr, Aguilar C, Makela M, et al. Antibiotics for
acute maxillary sinusitis. Cochrane Database Syst Rev
2002: CD000243. Updated quarterly.

5. Engels EA, Terrin N, Barza M, Lau J. Meta-analysis of
diagnostic tests for acute sinusitis. J Clin Epidemiol 2000;
53:852–862.

6. Varonen H, Makela M, Savolainen S, Laara E, Hilden J.
Comparison of ultrasound, radiography, and clinical
examination in the diagnosis of acute maxillary sinusi-
tis: a systematic review. J Clin Epidemiol 2000;
53:940–948.

7. De Sutter AI, DeMeyere MJ, Christiaens TC, Van Driel
ML, Peersman W, De Maeseneer JM. Does amoxicillin
improve outcomes in patients with purulent rhinor-
rhea? A pragmatic randomized double-blind con-
trolled trial in family practice. J Fam Pract 2002;
51:317–323.

8. Haye R, Lingaas E, Hoivik HO, Odegard T. Azithromycin
versus placebo in acute infectious rhinitis with clinical
symptoms but without radiological signs of maxillary
sinusitis. Eur J Clin Microbiol Infect Dis 1998;
17:309–312.

9. Lindbaek M, Hjortdahl P, Johnsen VL. Randomised, dou-
ble-blind, placebo controlled trial of penicillin V and
amoxycillin in treatment of acute sinus infections in
adults. BMJ 1996; 313:325–329.

10. Stalman W, van Essen GA, van der Graaf Y, de Melker RA.
The end of antibiotic treatment in adults with acute
sinusitis-like complaints in general practice? A placebo-
controlled double-blind randomized doxycycline trial. Br J
Gen Pract 1997; 47:794–799.

11. Stalman W, van Essen GA, van der Graaf Y, de Melker
RA. Maxillary sinusitis in adults: an evaluation of place-
bo-controlled double-blind trials. Fam Pract 1997;
14:124–129.

12. Van Buchem FL, Knottnerus JA, Schrijnemaekers VJ,
Peeters MF. Primary-care-based randomised placebo-
controlled trial of antibiotic treatment in acute maxil-
lary sinusitis. Lancet 1997; 349:683–687.

13. American Academy of Family Physicians. Clinical recom-
mendations. Antibiotics. Available at: http://www.aafp.org/
x2584.xml. Accessed on May 6, 2003. 

14. Snow V, Mottur-Pilson C, Hickner JM. Principles of
appropriate antibiotic use for acute sinusitis in adults.
Ann Intern Med 2001;134:495–497.

What is the most effective
nicotine replacement therapy?

■ EVIDENCE-BASED ANSWER

No single nicotine replacement therapy is most
effective for all smokers. All forms of nicotine

replacement therapy (gum, transdermal patch,
spray, inhaler, and lozenge) are equally effective,
increasing smoking cessation rates by about
150% to 200%.1,2

A Cochrane Review found that 17% of smokers
who had used nicotine replacement therapy suc-
cessfully quit at follow-up vs 10% of smokers in
the control group.1 Except in special circum-
stances (medical contraindications, smoking <10
cigarettes daily, pregnancy, or breastfeeding), all
smokers attempting to quit should be offered nico-
tine replacement therapy (strength of recommen-
dation [SOR]: A).3

Higher doses of nicotine gum or lozenge (4 mg
vs 2 mg) increase quit rates in heavy smokers.1,2

Use of high-dose patches (>21 mg) may benefit
heavy smokers or those relapsing due to nicotine
withdrawal (SOR: B).3 For relapsed smokers,
combination therapy improves long-term absti-
nence rates (estimated abstinence 28.6% vs
17.4% for monotherapy) (SOR: B).3

■ EVIDENCE SUMMARY
A Cochrane Review of 110 trials evaluating the
efficacy of nicotine replacement therapy in 35,600
smokers found higher quit rates among heavy
smokers using 4-mg compared with 2-mg nicotine
gum (odds ratio [OR], 2.67; 95% confidence inter-
val [CI], 1.69–4.22).1 However, patients often chew
too few pieces of nicotine gum daily, resulting in
underdosing.3 Smokers should use the gum on a
fixed schedule (at least 1 piece every 1 to 2 hours).3

The Cochrane Review finds borderline evi-
dence of a small benefit in abstinence rates (OR,
1.21; 95% CI, 1.03–1.42) with higher-dose nico-
tine patches (>21 mg/24 hr or 15 mg/16 hr) for
heavy or relapsed smokers.1 Combining methods

www.jfponline.com
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that maintain constant drug levels (transdermal
patch) with those having more rapid effects (gum,
spray, inhaler, lozenge) is more effective than
monotherapy (OR, 1.9; 95% CI, 1.3–2.6).3 Reserve
combination therapy for smokers who relapse fol-
lowing monotherapy. 

Regarding concerns about weight gain, all nico-
tine replacement therapies delay but do not pre-
vent weight gain. There is a dose-response rela-
tionship between nicotine gum and weight gain:
smokers who use more gum gain less weight.3

Although abstinence rates are comparable
across the 5 available forms of nicotine replace-
ment, smokers unwilling to give up oral and
behavioral rituals of smoking may perceive the
inhaler as being more helpful (Table 1).4

Decisions about the best form of therapy can be
based on patient preference, on degree of nicotine
dependence (a Fagerström Test of Nicotine
Dependence Scale score ≥5 [Table 2], or habitu-
ally smoking the first cigarette within 30 minutes
of awakening),5 or nicotine replacement therapy
history, which includes number and outcome of
previous quit attempts, specific method used,
duration, side effects, and proper usage.

■ RECOMMENDATIONS FROM OTHERS
The Cochrane Review states: “All of the com-
mercially available forms of nicotine replace-
ment therapy are effective as part of a strategy
to promote smoking cessation. They increase
quit rates approximately 1.5 to 2 fold regardless
of setting. Use of nicotine replacement therapy
should be preferentially directed to smokers
who are motivated to quit, and have high levels
of nicotine dependency. Choice of which form to
use should reflect patient needs, tolerability and
cost considerations. Patches are likely to be
easier to use than gum or nasal spray in primary
care settings.”1

The US Department of Health and Human
Services Clinical Practice Guideline states: “All
patients attempting to quit should be encouraged
to use effective pharmacotherapies for smoking
cessation except in the presence of special cir-
cumstances.”3 Heavy smokers should use 4-mg
nicotine gum. Combining the nicotine patch with a
self-administered form of nicotine replacement
therapy (gum or nicotine nasal spray) is more effi-
cacious than a single form of therapy. Patients
should be encouraged to use combined treatments

Nicotine replacement therapy selection guide

Moderate smokers Heavy smokers
(10–20 cigarettes/d) (>30 cigarettes/d)

Weight concerns

Gum ✓ ✓ ✓
(4 mg vs 2 mg gum (All nicotine replacement
enhances quit rates) therapies delay weight gain,

specifically nicotine gum)

Transdermal ✓ ✓
patch (Small benefit of dosing >21 mg)

Inhaler ✓ ✓

Nasal spray ✓ ✓

Lozenge ✓ ✓ 
(Reserve 4 mg for heavy smokers)

Combination ✓

TA B L E  1
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if unable to quit using a single form of first-line
pharmacotherapy.3

Lisa J. Diefenbach, PsyD, and Patrick O. Smith,
PhD, Department of Family Medicine, University of Mississippi
Medical Center, Jackson, Miss;  Joan Nashelsky, MLS, Iowa
City, Iowa
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Fagerström test for level of nicotine dependence (abridged)

How soon after waking do you smoke first cigarette? ______ Points

Less than 5 minutes: 3 points 

5 to 30 minutes: 2 points 

31 to 60 minutes: 1 point 

How many cigarettes do you smoke per day? ______ Points

More than 30 per day: 3 points 

21 to 30 per day: 2 points 

11 to 20 per day: 1 point 

______ Total Points

Interpretation

Total points Level of dependence Nictotine replacement therapy

5–6 points heavy nicotine dependence consider 21-mg nicotine patch 

3–4 points moderate nicotine dependence consider 14-mg nicotine patch 

0–2 points light nicotine dependence consider 7-mg nicotine patch or no patch 

TA B L E  2

■ CLINICAL COMMENTARY
Now that nicotine replacement therapy is avail-
able over the counter, prescribers may not con-
sider or discuss delivery options with patients
as much as they did in the past. As this Clinical
Inquiry illustrates, there are situations when
one approach may be recommended over
another. 

For example, the relapsed smoker who has
tried 1 nicotine replacement product may not
even be aware that other methods, including
combination therapy, are possible. Considering
the enormous potential health improvement
that is achieved through smoking cessation,
this may be one of the most important topics to
revisit regularly with patients.

Erik Lindbloom, MD, MSPH, Department of
Family and Community Medicine, University of
Missouri–Columbia
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What is the prognosis 
of postherpetic neuralgia?

■ EVIDENCE-BASED ANSWER

Postherpetic neuralgia occurs rarely among
patients aged <50 years with herpes zoster.

The incidence, duration, and severity of post-
herpetic neuralgia increases with age, but older
patients usually have only mild pain. Most cases
resolve spontaneously within 3 months.1,2

Even in the highest-risk group, people aged
>70 years, 25% had some pain at 3 months, but
only 10% had pain at 1 year, and none had
severe pain. Only a few patients have pain that
persists for years (strength of recommendation:
A, based on a well-done prospective cohort
study). 

■ EVIDENCE SUMMARY
Postherpetic neuralgia is defined as pain that per-
sists more than 1 month following onset of herpes
zoster. The annual incidence of herpes zoster in
population-based studies ranges from 1/1000 to
2/1000.1,3 Among adults aged >60 years, the
annual incidence increases to 3.6/1000 for men
and 5.6/1000 for women.1

In a prospective study performed in a primary
care setting in Iceland, all cases of herpes zoster
and postherpetic neuralgia occurring over 4.5
years in a population of 100,000 were identified,
and all cases of postherpetic neuralgia were fol-
lowed for up to 7.6 years. Few patients (4%)
received antiviral medication. 

In this study, postherpetic neuralgia followed
herpes zoster in 2% of patients under age 40, 21%
between the ages of 40 and 60, and in 40% of
those over age 60.1,2 Subjects self-described pain
as none, mild, moderate, or severe. Patients aged
>60 years had the worst prognosis: 18% still had
mild pain at 3 months and 6% had moderate or
severe pain. At 1 year, 8% had mild pain and 2%
had moderate pain. No patients had severe pain
after 12 months.1,2

Among the 14 patients with pain persisting
>12 months, 7 had complete resolution of pain, 
5 had persisting pain that either improved or
remained mild, 1 had ongoing moderate pain at 
7 years, and 1 was lost to follow-up.2 (See Table.)
Although postherpetic neuralgia can recur after
resolution,4 no recurrence of pain was found
among 183 randomly selected patients who had
had resolution by 1 year.2

These results are similar to those found in an
analysis of a retrospective cohort drawn from a
large general practice network database,5 as well
as other population-based studies.6,7 The prognosis
is better than that reported in the placebo arms of
trials of acute herpes zoster treatment.4 Patients
in such trials are more likely to have severe dis-
ease than those seen in primary care settings.

■ RECOMMENDATIONS FROM OTHERS
A British guideline states that 5% of herpes zoster
patients have postherpetic neuralgia 1 year after
shingles.8 A review in the New England Journal of
Medicine states that 48% of herpes zoster patients
aged >70 years have postherpetic neuralgia at 1
year.9 This prevalence comes from a retrospective
cohort study that combined patients presenting to
a referral center with herpes zoster or postherpetic
neuralgia into a single cohort, thus overestimating

Risk of postherpetic 
neuralgia by age

Age (y) Pain at 3 mo Pain at 1 y

>50 3% mild 0%

50–59 4% mild 4% mild

60–69 9% mild 3% mild

4% moderate 1% moderate
to severe

≥70 18% mild 8% mild 

6% moderate 2% moderate
to severe
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the prevalence of postherpetic neuralgia and pro-
viding a less reliable prognosis.10

John D. Gazewood, MD, MSPH, University of
Virginia, Charlottesville, VA; Susan Meadows, MLS,
Department of Family and Community Medicine, University of
Missouri–Columbia

■ CLINICAL COMMENTARY
Knowing the overall good prognosis for posther-
petic neuralgia is helpful as I encounter patients
with shingles. This answer is consistent with my
experience. Fear of potential interminable pain
and anecdotal experience with prolonged patient
suffering has seduced me to start medications to
“prevent” this problem. In some cases, my
unnecessary (and unproven) “preventive” med-
ications have produced new problems. Future
research should focus on effective pain treat-
ment options instead of prevention of a condition
that usually resolves with time.

Larry Halverson, MD, Cox Health Systems Family
Practice Residency Program, Springfield, Missouri
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