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Type 2 diabetes is associated with an increased risk
of herpes zoster and postherpetic neuralgia. However,
the association of type 1 diabetes with herpes zoster
or postherpetic neuralgia remains unclear. This retro-
spective cohort study using Taiwan’s Health Insurance
Research Database included 199,566 patients with
type 1 diabetes and 1,458,331 with type 2 diabetes,
identified during the period 2000 to 2012. Patients
with type 1 diabetes had a significantly higher risk of
developing herpes zoster than those with type 2 dia-
betes (p<0.001). Across all age groups, the impact of
diabetes on herpes zoster was greater in type 1 than
in type 2 diabetes. Patients with both type 1 and type
2 diabetes had a 1.45-fold higher risk of post-herpetic
neuralgia than those without diabetes (hazard ratio
1.45, 95% confidence interval 1.28-1.65; hazard ratio
1.45, 95% confidence interval 1.37-1.52, respectively),
and there was no difference between the 2 types of
diabetes (hazard ratio 1.06; 95% confidence interval
0.93-1.21). The results recommend consideration of
herpes zoster vaccination at an earlier age in patients
with type 1 diabetes.
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Herpes zoster (HZ) is a ubiquitous, highly neurotropic
viral infection caused by reactivation of varicella-
zoster virus (VZV), which is latent in cranial or dorsal
root nerve ganglia following primary varicella infection
(5). More than 90% of adults in the United States have
been infected with VZV and are therefore at risk for her-
pes zoster (HZ) (6). In the United States, the lifetime risk
for HZ infection is about 30% (7-9). The most common,
debilitating complication of HZ is post-herpetic neuralgia
(PHN), which may persist for months to years after reso-

SIGNIFICANCE

This study found that people with type 1 diabetes have a
significantly higher risk of developing herpes zoster than
those with type 2 diabetes. Both type 1 and type 2 diabe-
tic patients were at much higher risk of developing post-
herpetic neuralgia than were non-diabetic people. Notably,
people with type 1 diabetes aged 40-59 years had a 1.45-
fold higher risk of developing herpes zoster than those wit-
hout diabetes, while diabetic people in this age group had
a 2-fold higher risk of post-herpetic neuralgia than non-
diabetic people. Thus, it is recommended to consider giving
herpes zoster vaccination at an earlier age in people with
type 1 diabetes.

lution of the HZ rash (8-10), with a severe impact on the
patient’s quality of life (11, 12). The risk of HZ and PHN
increased with age due to age-related decline in memory
cell-mediated immunity (CMI) to VZV (9, 13). Antiviral
medications could reduce the duration and severity of
HZ, but do not prevent PHN (9, 14). Thus, vaccination
is recommended to prevent HZ and its sequelae.

Several studies have reported that diabetes is associa-
ted with an increased risk of HZ and PHN (15, 16). The
management of HZ and PHN in patients with diabetes
is challenging, as it may be hindered by diabetes-related
complications, such as diabetic nephropathy or diabetic
neuropathy (17, 18). In addition, PHN may further
deteriorate the already poor quality of life of patients
with diabetes (19, 20). To date, studies regarding the
associations of diabetes with HZ or PHN have relied
on data from patients with type 2 diabetes (T2DM) or
unspecified diabetes. The association of type 1 diabetes
(T1DM) with HZ and PHN remains unclear. To date,
only 4 studies (21-24) have examined the risk of HZ or
PHN in TIDM and T2DM patients separately, and none
of these studies directly compared the effects of the 2
types of diabetes on developing HZ or PHN. Further-
more, most of these studies were not designed to investi-
gate the association of diabetes with HZ or PHN, and
had very small sample sizes.
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The HZ vaccine was introduced in Taiwan in 2013.
The current study examined patient data from the pre-
vaccine era, in order to accurately measure the influence
of diabetes on the risk of HZ and PHN. The aim of this
study was to conduct a very large population-based
cohort study to assess the impact of TIDM on developing
HZ and PHN and to compare the effects of TIDM vs
T2DM on HZ and PHN.

MATERIALS AND METHODS

Data source

This population-based, retrospective study utilized patient data
from Taiwan’s Health Insurance Research Database (NHIRD).
Taiwan implements a single-payer universal health insurance
programme that covers more than 99.8% of Taiwan’s total po-
pulation, approximately 23 million people. The NHIRD contains
registration files, detailed medical data, and original claims data
from reimbursement files.

Study design

A total of 1,789,610 patients with diabetes were identified among
all beneficiaries in the NHIRD (data source 1) between 1 January
2000 and 31 December 2012. Diabetes was defined as 1 inpatient
visit or 2 or more outpatient visits (at least 30 days apart) with
an International Classification of Diseases, 9" Revision, Clinical
Modification (ICD-9-CM) diagnostic code of 250 and a minimum
12-month prescription for antidiabetic medication. TIDM was
identified based on the registry for catastrophic illness, which is
applied only when medical history or specific laboratory data are
met, including diabetic ketoacidosis, glucagon test, low C-peptide
levels after glucagon stimulation test, presence of glutamate
decarboxylase antibodies, insulin autoantibodies, and islet cell
antibody. The index date of patients with diabetes was defined as
the date of diagnosis of diabetes.

Due to the protection of personal privacy, controls without
diabetes could only be obtained from Longitudinal Health Insu-

rance Databases 2000 (LHID2000, data source 2), a representative
subset of NHIRD containing longitudinal data on medical claims
of 1,000,000 enrollees, rather than from all beneficiaries in the
NHIRD. Subjects in data source 2 were matched by age and sex
with patients in data source 1 based on the index date of diabetes
diagnosis. A total 0£ 243,810 subjects with a diagnosis of diabetes
between 2000 and 2012 were identified. Exclusion criteria were: a
history of HZ before the index date, any immune disease, previous
use of immunosuppressants, a diagnosis of cancer, HIV infection,
or any organ transplant (21). After exclusion, data from 1,557,897
patients with diabetes and 210,216 controls without diabetes were
analysed. The study flowchart is shown in Fig. 1.

Main outcomes

This study included 2 main outcomes of interest. First, incident
HZ after diagnosis of diabetes; and, secondly, incident PHN after
diagnosis of HZ. The presence of HZ (ICD-9-CM: 053.xx) was
defined as having at least 2 outpatient diagnoses or any inpatient
diagnosis during the follow-up periods. The presence of PHN was
defined as a HZ patient >90 days after initial diagnosis with the
following: (7)) ICD-9-CM code 053.12 (post-herpetic trigeminal
neuralgia) or ICD-9-CM code 053.13 (post-herpetic polyneuro-
pathy); or (i7) HZ code and a relevant prescription for analgesics,
antidepressants or anticonvulsants at that visit. The current study
did not follow the method proposed by Klompas et al. (25) to
identify PHN, due to possible confusion with diabetic neuropa-
thy; therefore, patients with non-specific neuralgia code but no
HZ code >90 days after initial HZ diagnosis were excluded. In
the analysis of PHN, subjects who had received any medications
typically used to treat HZ pain before the diagnosis of HZ were
excluded. Subjects were followed from the index date until the
outcome date, withdrawal from the National Health Insurance
(NHI) programme or December 31, 2012.

Covariates

The covariates included were demographics and comorbidities
(Table SI). Demographic characteristics were age at diagnosis of
diabetes, sex, urbanization level of residence, and monthly income.
The comorbidities included depression, obstructive sleep apnoea,

Data source 1

Patients diagnosed with DM
during Jan. 1, 2000 to Dec. 31,

Matched controls from
LHID2000 without DM during

Data source 2

Immunosuppressant: 31,727
Cancer: 189,171

HIV inf.: 69

Any organ transplants: 1,514

A 4

2012 Jan. 1, 2000 to Dec. 31, 2012
(n=1,789,610) (n =243,810)
Excluded Excluded
HZ before DM: 57,630 HZ before index date: 6,911
All immune diseases: 9,232 > All immune diseases: 1,538
<_

Immunosuppressant: 3,343
Cancer: 21,692

HIV inf.: 47

Any organ transplants: 1,363

\ 4

Adult DM patients Adult non-DM controls
(n=1,557,897) (n=210,216)
¢ Aim ¢
Incident HZ Incident HZ
(n = 105,408) (n =10,845)
Excluded Excluded
Analgesic drug or treatment  (€— —p Analgesic drug or treatment
before diagnosis of HZ: 41,344 before diagnosis of HZ: 2,812
\ 4 \ 4
Diabetic patients with HZ Non-DM patients with HZ
(n = 64,064) (n =8,033)
¢ Aim ¢
Incident PHN Incident PHN
(n=3,035) (n=265)
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Fig. 1. Flowchart for the inclusion and
exclusion of the subjects. DM: diabetes; HZ:
herpes zoster; PHN: post-herpetic neuralgia;
HIV: human immunodeficiency virus infection;
LHID2000: Longitudinal Health Insurance
Databases 2000.
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chronic kidney disease, hyperlipidaemia, hypertension, cardio-
vascular diseases, chronic obstructive pulmonary disease, and
asthma. Comorbidity was defined as having at least 2 outpatient
diagnoses or any single inpatient diagnosis in the previous year.

Statistical analysis

To compare the risk of HZ/PHN in patients with diabetes and
controls without diabetes, the inverse probability of treatment
weighting (IPTW) method was used to create an additional cohort.
The propensity score represents the predicted probability of being
in the group with diabetes given the specific values of covariates
derived from the multivariable logistic regression model. To
avoid the impact of extreme weights, stabilized weights are used.
Balance between patients with diabetes and controls without
diabetes was assessed using standardized differences (STD),
where an absolute value<0.1 indicates a negligible difference.
The risk of HZ/PHN between subjects with diabetes and con-
trols without diabetes was compared using the Cox proportional
hazard model in the IPTW-adjusted cohort. A 2-sided p-value of
less than 0.05 was considered statistically significant. Analyses
were performed in SAS software version 9.4 (SAS Institute Inc.,
Cary, NC, USA).

RESULTS

After applying the exclusion criteria, data from 1,557,897
patients with diabetes and 210,216 controls without
diabetes were analysed. The study populations included
99,566 people with T1IDM and 1,458,331 people with
T2DM, respectively. The mean age of the groups with
diabetes and without diabetes was 57.5 and 55.4 years,
respectively. The proportions of men in the groups with

diabetes and without diabetes were 52.4% and 55.9%,
respectively. After [IPTW adjustment, the baseline charac-
teristics of the 2 groups were balanced with all absolute
STD values<0.1 (Table SI).

The mean follow-up of groups with and without diabe-
tes was 7.2+4.2 and 7.1 +4.2 years, respectively. A total
of 105,408 patients with diabetes and 10,845 subjects
without diabetes were diagnosed with HZ during the
follow-up period. In the IPTW-adjusted cohort, HZ inci-
dence was 9.7 and 8.8 events per 1,000 PY in the groups
with diabetes and without diabetes, respectively. Patients
with diabetes demonstrated a significantly higher risk of
HZ than those without diabetes (hazard ratio (HR) 1.10;
95% confidence interval (95% CI) 1-:09—1-11). For the
whole cohort with diabetes, the effect of diabetes was
greater in younger populations and similar between the
male and female groups.

Compared with controls without diabetes, patients with
T1DM had a 1-35-fold (HR 1.35; 95% CI 1.32-1.37)
higher risk of developing HZ and patients with T2DM
had a 1.09-fold (HR 1.09; 95% CI 1.08-1.10) higher
risk of developing HZ. Patients with TIDM had sig-
nificantly increased risk of HZ than those with T2DM
when adjusting for the known risk factors (HR 1.07; 95%
CI 1.05-1.10, p<0.001) (Table I). Compared with the
controls without diabetes, the HRs for HZ were 1.68,
1.45 and 1.16 in subjects with TIDM aged 20-39, 4059
and 6079 years, respectively, and 1.49, 1.16 and 1.03 in
subject with T2DM aged 20-39, 40—59 and 60—79 years,
respectively. The impact of diabetes on HZ was higher in

Table I. Subgroup analysis of the risk of herpes zoster (HZ) according to the diabetes status

DM Non-DM
HR of HZ?
HZ cases ID (95% CI)?® HZ cases ID (95% CI)?@ (95% CI)

Total incident HZ cases 105,408 9.7 (9.7-9.8) 10,845 7.5(7.4-7.7) 1.10 (1.09-1.11)
Age group

<20 years 205 2.68 (2.31-3.04) 25 1.73 (1.05-2.41) 1.67 (1.36-2.05)
20-39 years 3,484 3.82 (3.69-3.94) 390 2.51 (2.26-2.76) 1.52 (1.45-1.60)
40-59 years 47,528 8.86 (8.78-8.94) 5,386 6.69 (6.51-6.87) 1.17 (1.16-1.19)
60-79 years 50,746 12.28 (12.18-12.39) 4,655 10.81 (10.50-11.12) 1.04 (1.02-1.05)
>80 years 3,445 13.39 (12.94-13.84) 389 10.23 (9.22-11.25) 1.08 (1.03-1.13)
Sex

Female 55,946 10.61 (10.52-10.69) 5,631 8.54 (8.32-8.77) 1.07 (1.06-1.09)
Male 49,462 9.05 (8.97-9.13) 5,214 6.65 (6.47-6.83) 1.12 (1.11-1.13)
Type of diabetes mellitus

Type 1 diabetes mellitus 8,433 10.01 (9.88-10.14) 10,845 8.84 (8.78-8.89) 1.35(1.32-1.37)
Type 2 diabetes mellitus 96,975 9.71 (9.66-9.77) 1.09 (1.08-1.10)
Type 1 diabetes mellitus

<20 years 145 2.74 (2.33-3.15) 25 1.60 (1.35-1.85) 1.73 (1.39-2.15)
20-39 years 516 4.12 (3.87-4.36) 390 2.47 (2.28-2.66) 1.68 (1.52-1.85)
40-59 years 3,718 9.83 (9.65-10.01) 5,386 6.84 (6.69-7.00) 1.45 (1.41-1.49)
60-79 years 3,855 12.75 (12.49-13.01) 4,655 11.08 (10.83-11.33) 1.16 (1.13-1.20)
>80 years 199 13.91 (12.95-14.86) 389 10.40 (9.51-11.30) 1.35(1.21-1.51)
Type 2 diabetes mellitus

<20 years 60 2.39 (1.88-2.89) 25 1.61 (1.24-1.99) 1.50 (1.10-2.05)
20-39 years 2,968 3.73 (3.61-3.86) 390 2.51 (2.41-2.62) 1.49 (1.41-1.57)
40-59 years 43,810 8.72 (8.65-8.80) 5,386 7.50 (7.43-7.58) 1.16 (1.14-1.17)
60-79 years 46,891 12.21 (12.10-12.31) 4,655 11.81 (11.71-11.91) 1.03 (1.02-1.04)
>80 years 3,246 13.27 (12.84-13.69) 389 12.43 (12.02-12.84) 1.07 (1.02-1.12)
Type 1 vs Type 2 diabetes mellitus HR (95% CI) p-value

Type 1 1.07 (1.05-1.10) <0.001

Type 2 Reference

@Adjusted for inverse probability of treatment weighting by propensity score.
IPTW: inverse probability treatment weighting; ID: incidence density, number of events per 1,000 person-years; 95% CI: 95% confidence interval; HR: hazard ratio.
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Table I1. Subgroup analysis of the risk of poste-herpetic neuralgia
among the zoster patients according to diabetes status

DM Non-DM

PHN cases PHN
(n=3,035) (%)?

PHN cases PHN HR of PHN®
(n=265) (%) (95% CI)

Type of DM

Type 1 233 5.0 265 3.3 1.45 (1.28-1.65)
Type 2 2,802 4.7 1.45 (1.37-1.52)
Age group

<20 years 1 1.1 1 8.8 0.16 (0.02-1.17)
20-39 years 23 2.0 1 0.6 3.17 (1.43-7.01)
40-59 years 666 3.0 48 1.5 2.00 (1.77-2.27)
60-79 years 1,913 5.5 152 3.6 1.54 (1.45-1.65)
>80 years 432 7.1 63 7.5 0.94 (0.83-1.06)
Sex

Female 1,399 4.4 124 3.0 1.51 (1.40-1.64)
Male 1,636 5.0 141 3.6 1.41 (1.31-1.51)
Type 1 vs Type HR (95% CI) P value

2 DM

Type 1 1.06 (0.93-1.21) 0.410

Type 2 Reference

@Adjusted for inverse probability of treatment weighting by propensity score.
DM: diabetes mellitus; PHN: post-herpetic neuralgia; IPTW: inverse probability
treatment weighting; 95% CI: 95% confidence interval; HR: hazard ratio.

T1DM than in T2DM in all age groups. The HRs for HZ
decreased with age in both TIDM and T2DM.

After applying the exclusion criteria to patients with
HZ, the study identified 64,064 and 8,033 subjects in
the groups with diabetes and without diabetes, respec-
tively, and followed up for PHN outcomes. The mean
follow-up of groups with diabetes and without diabetes
was 4.5 +3.2 and 4.3 +3.2 years, respectively. The base-
line characteristics of the 2 groups were balanced with
all absolute STD values<0.1 after IPTW adjustment
(Table SII).

Patients with both TIDM and T2DM had a sig-
nificantly (45%) increased risk of developing PHN
compared with subjects without diabetes (HR=1.45;
95% CI 1.28-1.65, p<0.001 and HR=1.45; 95% CI
1.37—-1.52, respectively; both p<0.001) (Table II). There
was no significant difference in the risk of developing
PHN between T1DM and T2DM (HR=1.06; 95% CI
0.93—1.21). The aforementioned results were adjusted for
the known risk factors. The HRs for PHN was particular-
ly increased in the younger populations and decreased
with age, with no increase observed after age 80 years.
Compared with patients without diabetes, patients with
diabetes had a 3.17-fold (95% CI 1.43-7.01), 2.00-fold
(95% CI 1.77-2.27), and 1.54-fold (95% CI 1.45-1.65)
increased risk of developing PHN in the respective age
groups 20-39, 40-59 and 60-79 years.

DISCUSSION

This large population-based study, including 99,566
patients with TIDM, is the largest study to assess the
effect of TIDM on HZ and PHN to date, and the only
study to directly compare the impact of TIDM vs T2DM
on the development of HZ and PHN. The results showed
that patients with T1DM had a significantly higher risk
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of HZ than those with T2DM. The effect of diabetes on
HZ was higher in patients with T1DM than in those with
T2DM in all age groups, while the effect of both types
of diabetes on the development of HZ decreased with
age. Both TIDM and T2DM patients had a significantly
(45%) higher risk of developing PHN than non-diabetic
individuals, and there was no difference in the risk of
PHN between the 2 types of diabetes.

The impact of diabetes on PHN was much greater
in younger than older populations, and the impact at-
tenuated with age. Furthermore, diabetes had a much
greater impact on the risk of PHN than on the risk of
HZ. Notably, patients with TIDM in the 40-59-year
age group had a 1.45-fold higher risk of developing HZ
than non-diabetic individuals, while diabetic patients
in this age group had a 2-fold higher risk of PHN than
non-diabetic patients.

To date, only a few studies have reported the associa-
tion between T1DM and HZ, and their results are incon-
sistent. A Taiwanese study with a much smaller sample
size of 4,736 patients with T1DM reported a 2.37-fold
higher risk of HZ in patients with TIDM compared
with those without TIDM (26), which was consistent
with the current findings. A UK study quantifying the
risk factors for HZ also showed an association between
T1DM and HZ (23). However, in contrast to the results
of the current study, this UK study showed no associa-
tion between T2DM and HZ. In addition, in contrast to
the current results, a study by Guignard et al. (21) using
a US claims database showed no evidence of an effect
of TIDM (n=20.397) on the development of HZ. In
addition to ethnic factors and sample size, the age distri-
bution of HZ events in Guignard et al.’s study differed
considerably from the results from the current study.
Patients with HZ over the age of 40 years accounted for
40% of event cases in the T1DM cohort in Guignard et
al.’s study, while these patients accounted for 80% in the
current study. Since HZ is more common among older
adults, the current study comprehensively assessed the
effects of T1IDM on HZ in middle-aged and older adults.
In the study conducted in Belgium, Ogunjimi et al. (22)
similarly reported no association between T1DM (cases
and controls, n=77) and HZ. As for TIDM and PHN,
another UK study examined risk factors for PHN in pa-
tients with HZ, of whom 282 patients with T1DM had
10 PHN events, and suggested no significant association
between T1DM and PHN (24), which was different from
the observation in the current study. The results of these
studies differed from the current study mainly because
they were not specifically designed to assess the associa-
tion between diabetes and HZ or PHN, and because they
had very small sample sizes.

The effects of diabetes at different ages on the develop-
ment of HZ or PHN are sparsely studied. Ke et al. (27)
examined newly diagnosed patients with HZ in Taiwan,
and found that, compared with patients without diabetes,
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those with diabetes aged <30 years had the highest odds
ratios and those aged> 70 years had the lowest odds ra-
tios. Another Taiwan study of 4,736 patients with TIDM
reported that patients aged 20—39 years had a higher HR
of HZ than those>40 years compared with non-T1DM
patients (26). The observations of the current study were
consistent with these 2 reports. However, the US study by
Guignard et al. (21) proposed that age was an effect mo-
difier for HZ in patients with T2DM, with a particularly
high risk in patients>65 years and a moderately high
risk in those <65 years. However, another US study by
Suaya et al. (28) had different findings, showing no age-
dependent trend in the risk of HZ in subjects with dia-
betes. The study by Suaya et al. also found an increased
risk of PHN among people with diabetes under the age
of 60 years and no difference over the age of 65 years,
which was compatible with the current study results that
diabetes had a lesser effect on PHN in elderly subjects.

Both T1IDM and T2DM were reported to be asso-
ciated with a disturbed T-cell balance, as manifested by
expansion of CD4+ CD28null T-cells and reduction in
CD4+CD25+Foxp3+ regulatory T-cells (29). Okamoto
et al. (30) indicated that the CMI of VZV in individuals
with diabetes was significantly lower than that in healthy
controls, which explains why people with diabetes are
more likely to develop HZ. Persistent inflammation in
patients with DM leads to nerve damage and increased
pain sensitivity, which might contribute to the increased
incidence of PHN in patients with DM (31). Ma et al.
(32) proposed that autoimmune pathogenesis resulted in
impaired function of monocyte/macrophage in patients
with T1DM. The production of interleukins IL-1 and IL-6
by monocytes of patients with T1DM was reported to be
significantly lower than that of patients with T2DM and
healthy subjects (33). These findings might explain the
higher risk of HZ in patients with T1DM than in those
with T2DM. The current study revealed that the effects
of diabetes on HZ and PHN were greater in the younger
population and attenuated with age. We speculate that
the age-related decline in VZV-CMI is so strong that the
effect of diabetes on VZV-CMI in the elderly population
becomes insignificant compared with the effect of ageing
on HZ and PHN.

The strengths of the current study are, first, that it used
a very large population representative sample, which
provided sufficient statistical power to detect the effect
of diabetes on HZ and PHN; moreover, the current study
included 99,566 patients with T1DM, the largest study
ever to evaluate the association between T1DM and HZ.
Secondly the current study is the first study designed to
assess the association between T1DM and PHN, and,
thirdly, the patients with T1DM in the current study were
retrieved from the Catastrophic Illness Patient Database
(34), and diagnosis was made based on the patient’s med-
ical history, clinical presentation, and laboratory data,
providing the correct classification of TIDM and T2DM.
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This differs from other studies using administrative data,
which have inherent limitations in distinguishing between
the 2 types of diabetes mellitus. The current study has
several limitations. It was conducted based on diagnostic
codes from a claims database, and verification of HZ
through PCR or other diagnostic tools was not available.
In the report of Klompas et al. (25) identification of HZ
by the ICD-9-CM code was regarded as a valid method
with a positive predictive value of 93%. However, HZ
in Taiwan is primarily diagnosed by dermatologists, and
some are diagnosed by internists and family physicians,
rather than solely by dermatologists. Furthermore, no
glycaemic data were available, which may affect the
incidence or severity of HZ or PHN. Despite including
known HZ risk factors as exclusion criteria, detailed
information on critical confounders, such as malignancy,
autoimmune disease, and immunosuppressive drug use,
was still lacking due to the absence of medical record
review. In the current study, there was potential
selection bias due to disparities in healthcare service
utilization, or people with diabetes might have a higher
likelihood of receiving a HZ diagnosis because of routine
medical follow-up. Nevertheless, hospitals and clinics in
Taiwan are densely distributed and the Taiwanese popula-
tion can easily access medical services at extremely low
cost (35), hence the population has a strong incentive to
use medical services regardless of the severity of their
symptoms.

In conclusion, this study found that patients with
T1DM have a significantly higher risk of HZ than those
with T2DM, and that there is no significant difference
in the risk of PHN between the 2 types of diabetes. Both
T1DM and T2DM had a strong effect on the risk of
developing PHN compared with non-diabetic individu-
als. It is noteworthy that TIDM aged 4059 years had
a 1.45-fold increased risk of developing HZ compared
with those without diabetes, and diabetic patients in this
age group had a 2-fold increased risk of PHN compared
with non-diabetic individuals. The results recommend
consideration of HZ vaccination at an earlier age in
patients with TIDM.
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