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ABSTRACT

PURPOSE Family physicians usually diagnose herpes zoster on clinical grounds
only, possibly resulting in false-positive diagnoses and unnecessary treatment.
We wanted to determine the positive predictive value of the physicians’ judg-
ment in diagnosing herpes zoster and to assess the applicability of dried blood
spot analysis for diagnosis of herpes zoster in family practice.

METHODS Our study population consisted of 272 patients older than 50 years
with herpes zoster (rash for less than 7 days). Dried blood spot samples were
collected from all patients and sent by mail to the laboratory. Baseline measure-
ments included clinical signs (localization, severity, and duration of rash) and
symptoms (duration and severity of pain). Varicella-zoster virus antibodies were
determined at baseline and 5 to 10 days later. Multivariate logistic regression
was used to assess independent associations between clinical variables and sero-
logical confirmation of herpes zoster.

RESULTS Dried blood spot analysis was possible in 260 patients (96%). In 236
the diagnosis of herpes zoster was confirmed serologically (positive predictive
value of clinical judgment 90.8%; 95% confidence interval, 87.3%-94.3%). Inde-
pendent clinical variables for serologically confirmed herpes zoster were severity
and duration of rash at first examination.

CONCLUSION Family physicians have good clinical judgment when diagnosing
herpes zoster in older patients. Dried blood spot analysis is a logistically conve-
nient method for serological investigation of patients in family practice, but it is
rarely needed for diagnosing herpes zoster.

Ann Fam Med 2007;5:305-309. DOI: 10.1370/afm.707.

INTRODUCTION

erpes zoster is a common disease, with a reported incidence vary-

ing from 2.2 to 4.8 per 1,000 persons per year.'” It is due to a

localized recrudescence of the varicella-zoster virus in sensory
ganglia, where the virus has remained dormant since the primary infec-
tion (chickenpox). Age and immunity-attenuating diseases are well-known
risk factors for herpes zoster.* The most frequent complications of herpes
zoster include postherpetic neuralgia and, in cases of ophthalmic herpes
zoster, sight-threatening eye problems.

Because the typical unilateral rash helps family physicians diagnose herpes
zoster clinically, suspected cases of herpes zoster are rarely investigated sero-
logically or virologically. False-positive diagnosis of herpes zoster, however,
is reported to occur in up to 13% of patients’® and may result in unnecessary
prescription of antiviral medications, erroneous referral, and unnecessary
invasive interventions for the prevention of postherpetic neuralgia.”

Serological analysis is one method to confirm the diagnosis of herpes
zoster,® but few studies have assessed its value in family practice. More-
over, such analysis in primary care can be fraught with logistic problems.
In remote areas laboratory facilities may not be accessed easily, and for
research purposes uniform analysis techniques at a central location may
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be preferred over analyses in different laboratories. To
address these problems in resource-limited settings,
dried blood spot analysis has been used for the screen-
ing and diagnosis of various infectious diseases, includ-
ing those caused by varicella-zoster virus,’ as it greatly
facilitates collection and transport of patient material
and assures its stability.'*!!

The aims of this study were to determine the posi-
tive predictive value of clinical judgment in diagnosing
herpes zoster and to assess the logistic appropriateness
of dried blood spot analysis in primary care.

METHODS

Patients and Setting
The study population consisted of 272 patients who
had been consecutively included as a subgroup in the
Prevention by Injection of Postherpetic Neuralgia in
the Elderly (PINE ) study.''* From September 2001 to
February 2004, family physicians in different regions
of the Netherlands included patients older than 50
years who had acute herpes zoster (rash for less than
7 days) below dermatome C6 and who were immu-
nocompetent but had no known serious disorder of
the immune system (eg, acquired immunodeficiency
syndrome). Physicians examined their patients during
normal practice hours and based their diagnosis of her-
pes zoster on their clinical judgment. Because the fam-
ily physicians participating in the study were scattered
over the country, dried blood spot serological analysis
was considered a suitable method for patients’ blood
investigation. To assess possible selection, during the
study the participating family physicians registered the
baseline characteristics of herpes-zoster patients who
were both included and not included in the study.

Baseline measurements included severity (visual ana-
logue scale ranging from "no pain” at 0 mm to "worst
pain ever experienced” at 100 mm') and duration of
pain before the enrollment visit. Also included were
onset, severity (0 to 20 vesicles, mild; 21 to 46 vesicles,
moderate; 47 and more vesicles, severe),'” and localiza-
tion (cervical, thoracic, lumbar, and sacral) of the rash.

In most cases, collection of finger-prick blood was
performed by the physicians' assistants in the same
manner as regular fasting blood glucose checks in dia-
betic patients.

The medical ethics committee of the University
Medical Center Utrecht approved the study protocol.

Clinical Specimens

Finger-prick blood from each patient was collected
on at least 3 of 6 circles (13 mm in diameter) printed
on filter paper at the time of inclusion (sample 1) and
between 5 and 10 days later (sample 2). After drying

at room temperature, the dried blood spot samples
were transferred to plastic bags and sent from the
family practices to the Department of Virology at the
University Medical Center Utrecht, where they were
stored at 4°C for up to 18 months before testing. Immu-
noglobulin M, A, and G antibodies to varicella-zoster
virus (VZV-IgM, VZV-IgA and VZV-1gG) or herpes
simplex virus (HSV-IgM, HSV-IgA and HSV-IgG) were
determined using a commercial enzyme-immunoassay
(Enzygnost, Dade Behring, Marburg, Germany).

Preliminary research in 4 healthy volunteers
showed that preservation of the blood samples up to 8
days after collection at room temperature and at 37°C
did not measurably affect the titers of VZV-IgG anti-
bodies. In view of earlier research'®'"'® and our own
8-day experience with accelerated stability testing at
37°C, we felt confident that storage for 18 months at
4°C would not affect our results.

Serological analysis on herpes simplex virus was
performed in all patients in whom varicella-zoster virus
could not be confirmed serologically.

To avoid biased selection of patients, the partici-
pating family physicians were not informed about the
diagnostic purpose of the blood samples.

Data Analysis

We first estimated the frequency in which the family
physicians' clinical diagnosis was confirmed by serologi-
cal analysis. Patients were considered to have serological
evidence of herpes zoster if 1 or both dried blood spot
samples were positive for [gM antibodies or IgA anti-
bodies, and/or if they had a greater than 2.5-fold rise in
IgG antibodies in paired samples. Because we did not
include patients for whom the family physicians rejected
the herpes-zoster diagnosis, we could only assess the
positive predictive value of the clinical judgment, not
the negative predictive value, sensitivity, or specificity.
We then quantified whether those patients with and
without serologically confirmed herpes zoster differed
in their clinical signs and symptoms using multivariate
logistic regression analysis. To make the analyses more
statistically sound, we collapsed severity and localiza-
tion variables across the levels. We additionally assessed
the associations between the increased levels of the 3
varicella-zoster virus antibodies and the administered
interventions (antiviral therapy and epidural injection of
steroids plus local anesthetics) using multivariate linear
regression analysis. All data were analyzed using SPSS

for Windows, version 12.0 (SPSS Inc, Chicago, IlI).

RESULTS

Paired blood samples of 272 consecutive herpes-zoster
patients were received at the laboratory. The median
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time span between collection of the blood and delivery
at the laboratory amounted 4 days (interquartile range:
2 to 6 days). In 12 patients 1 or both samples did not
contain sufficient blood for serological analysis. In the
remaining 260 patients that were used in the further
analyses, at least 6 serological analyses could be per-
formed from each collected blood sample. The median
duration of the zoster rash at the enrollment visit was
2 days (interquartile range: 1 to 4 days). The median
time between the 2 blood specimens was 7 days (10%-
90% range: 7 to 9 days).

Serologic Testing and the Clinical Diagnosis

of Herpes Zoster

The clinical diagnosis herpes zoster was confirmed
serologically in 236 patients (positive predictive value
=90.8%; 95% CI, 87.3%- 94.3%). The diagnosis was
established by the presence of VZV-IgM antibodies
in 81 (34.3%) patients, by the presence of VZV-IgA
antibodies in 221 (93.6%) patients, or by a greater than
2.5-fold rise in VZV-1gG antibodies in 148 (62.7%)
patients. In 144 (61.0%) patients, analysis of the first
blood sample confirmed the diagnosis. The first blood
sample was positive for VZV-IgM antibodies in 40
(16.9%) patients and was positive for VZV-IgA anti-
bodies in 134 (56.8%) patients.

Demographic and clinical characteristics of patients
with and without serologically confirmed herpes zoster
are displayed in Table 1. The only independent clini-
cal variables for serologically confirmed herpes zoster
were severity and duration of rash at examination.
There was no multicollinearity between the studied
predictor variables.

Rises in varicella-zoster virus antibodies or a lack
thereof were not associated with antiviral treatment
or with epidural administration of steroids (data not
shown).

Alternative Diagnoses

With regard to the 24 unconfirmed cases, 1 patient
(male, aged 60 years) had a 2.5-fold increase in HSV-
IgG, indicating a recent herpes simplex virus infec-
tion. HSV-IgA antibodies were not present in any

of the patients without serological confirmation of
herpes zoster. On clinical reevaluation, another patient
(female, aged 52 years) had a bacterial skin infection,
and a third (female, aged 68 years) an immune defi-
ciency disorder. The clinical course in the remaining
21 patients did not cause family physicians to revise
their initial diagnosis of herpes zoster. Among these 21
patients, 2 appeared to be (VZV-IgG) seronegative (1
woman aged 58 years, and 1 man aged 67 years).

DISCUSSION

In this study of herpes zoster in primary care, we
found that the clinical diagnosis could be confirmed
serologically in 91% of patients with signs and symp-
toms of herpes zoster. This study therefore shows that
family physicians have good clinical judgment with
regard to diagnosing herpes zoster, a finding all the
more impressive when considering that the percentage
of unconfirmed cases could have been lower had an
even more sensitive test (ie, polymerase chain reaction
for VZV-DNA from vesicle fluid'”'®) been used to con-

firm the clinical diagnosis.

Table 1. Demographic and Clinical Characteristics of Herpes-Zoster Patients With and Without
Serological Confirmation (n = 260)
With Confirmed HZ Without Confirmed HZ Univariable OR Multivariable OR
Characteristic (n=236) (n = 24) (95% CI) (95% CI)
Age, mean (SD), y 66.5 (9.7) 63.9 (9.9) 1.03 (0.98-1.08) 1.05 (0.99-1.10)
Female sex, No. (%) 133 (56.4) 13 (54.2) 1.09 (0.47-2.54) 0.88 (0.32-2.39)
Duration of rash at examination, 2.7 (1.7) 1.9 (1.9) 1.39 (1.04-1.85) 1.60 (1.13-2.29)
mean (SD), d
Severity of rash at examination*
Mild,t No. (%) 88 (37.3) 19 (79.2) - -
Moderate/severe, No. (%) 144 (61.0) 5 (20.8) 6.22 (2.24-17.25) 5.21 (1.75-15.54)
Localization
Other,t No. (%) 59 (25.0) 8 (33.3) - -
Thoracic, No. (%) 177 (75.0) 16 (66.7) 1.50 (0.61-3.68) 2.14 (0.73-6.29)
Duration of prodromal pain, 2.4 (3.9) 2.5(2.7) 0.99 (0.89-1.11) 1.04 (0.88-1.22)
mean (SD), d
Severity of pain,* mean (SD) 48.3 (26.9) 46.9 (28.0) 1.00 (0.99-1.02) 0.99 (0.98-1.02)
HZ = herpes zoster; OR = odds ratio; CI = confidence interval.
* Dermatome was unknown in 4 patients with serological confirmation of herpes zoster.
1 Reference category.
F Visual analog scale, range 0-100.
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The diagnosis could not be confirmed serologically
in 9% of the patients with clinically diagnosed herpes
zoster. This percentage is comparable to results reported
by Kalman and Laskin® and Helgason et al.® Our study,
however, is the first in which consecutive primary care
patients with clinically diagnosed herpes zoster were
serologically investigated prospectively, whereas Kal-
man and Laskin performed viral culture only in a small
group of referred herpes-zoster patients (47 patients),
and Helgason et al verified the clinical diagnosis of
herpes zoster mainly by reviewing the clinical charac-
teristics of patients. In contrast with the Helgason et al
study, we found recent herpes simplex virus reactivation
in only 1 patient. This finding can be explained by the
higher mean age of our study population; in contrast
with herpes zoster, the incidence of herpes simplex virus
recurrence has been reported to decrease with age.””

The only independent clinical variables for serolog-
ically confirmed herpes zoster were severity and dura-
tion of rash at the enrollment visit. Although zoster
without rash has been reported (so-called zoster sine
herpete),?° the typical appearance of vesicles is a highly
distinguishing sign for herpes zoster.

VZV-IgA assay contributed most to the confirma-
tion of the clinical diagnosis of herpes zoster. Because
only 57% were positive for VZV-IgA during the first
days of the zoster rash, this test is not suitable for iden-
tifying acute herpes zoster, ie, at a time when confir-
mation of the diagnosis may have prompt therapeutical
consequences. Combination with a VZV-IgM assay
would hardly improve detection (Table 1). A poly-
merase chain reaction on VZV-DNA from vesicle fluid
would be preferred in such a situation.!”'8?!

Of the 272 blood samples, 260 (96%) were suit-
able for serological analysis, so this diagnostic method
proved logistically feasible in primary care, as has
previously been described for a variety of infectious
diseases, including measles, toxoplasmosis, hepatitis
C, and human immunodeficiency virus infection.'®?2-4
Although our study shows that the value of dried blood
spot for serological verification of herpes zoster is
limited, the logistic advantages of this method, such as
ease of collection, transport, and storage, are evident.

Some potential limitations of this study need to be
addressed to appreciate the results. First, our aim was
to quantify the extent to which a clinical diagnosis of
herpes zoster made by the family physician could be
confirmed serologically. As a result, we studied only
those patients with herpes zoster diagnosed clinically
by their physician. We did not aim to determine the
value of serologic testing as reference standard for all
patients suspected of having herpes zoster. Hence, we
could quantify only the positive predictive value of the
family physician's clinical diagnosis, which was 90.8%;

we could not assess the corresponding sensitivity, spec-
ificity, negative predictive value, and likelihood ratios.
Second, because of the inclusion criteria of the ran-
domized clinical trial in which this study was nested,
the results apply only to older (older than 50 years)
immunocompetent patients with herpes zoster below
the C6 dermatome. Because immunosuppression may
cause deficient antibody production,* VZV-serological
tests might perform less well in immunocompromised
patients. Such patients, however, are at high risk of
complications from viral dissemination, and any clinical
diagnostic uncertainty should justify prompt referral
for specialized care and laboratory investigation. There
is no evidence that herpes-zoster patients younger
than 50 years or those with cranial (eg, ophthalmic)
localization have a diminished serological response to a
VZV-reactivation. Finally, patient selection with typi-
cal signs and symptoms could have occurred had only
patients with typical signs and symptoms of herpes
zoster been enrolled in the PINE trial from which this
study was derived. The participating family physicians,
however, registered the baseline characteristics of all
new herpes-zoster patients who visited them during
the inclusion period. These data did not differ between
enrolled patients and patients who met the inclusion
criteria but were not enrolled. We therefore consider
the results of this study to be valid for all immunocom-
petent herpes-zoster patients in family practice.

We conclude that the clinical diagnosis of herpes
zoster made by family physicians is correct in more
than 90% of cases in which serologic testing was used
as a reference standard. Thus, VZV-antibody analysis
does not have added value as a routine diagnostic aid in
family practice. Our results, however, show that dried
blood spot analysis is a logistically convenient method
for serological investigation of patients in primary care.

To read or post commentaries in response to this article, see it
online at http:/lwww.annfammed.orglcgilcurrent/full/5/4/305.
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