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Abstract
The research has correlated the risk factors of herpes zoster with some chronic diseases. This meta-analysis aimed to assess the
incidence of herpes zoster in patients with diabetes mellitus.
We conducted a literature search usingWeb of Science and PubMed for articles published from January 1, 2000 to December 31,

2019. The incidence rate ratio and 95% confidence interval for herpes zoster associated with diabetes mellitus was calculated.
We included 5 cohort studies for a meta-analysis. The pooled incidences of herpes zoster in patients with diabetes mellitus and in

patients without diabetes mellitus were 7.22 and 4.12 per 1000 person-years. The overall risk of developing herpes zoster was
significantly higher in patients with diabetes mellitus when compared to those with no diabetes mellitus (incidence rate ratio=1.60,
95% confidence interval=1.33–1.93).
Patients with diabetes mellitus are substantially at increased risk for the development of herpes zoster. Patients with diabetes

mellitus should take into consideration the vaccination to prevent herpes zoster.

Abbreviations: 95%CI = 95% confidence interval, IRR = incidence rate ratio.
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1. Introduction

Herpes zoster is an infection caused by reactivation of the
varicella-zoster virus, which is the same virus causing chickenpox
as a primary infection.[1,2] When the varicella-zoster virus-related
cell-mediated immunity declines, the varicella-zoster virus living
in dorsal root ganglia is reactivated and then herpes zoster
develops clinically.[1,2]

The most common and serious complications are the pain
caused by acute phase and post-herpetic neuralgia of herpes
zoster. The research has correlated the development of herpes
zoster with numerous risk factors including older age, immune
status, and some chronic diseases which include diabetes mellitus,
chronic obstructive pulmonary disease, rheumatoid arthritis, and
systemic lupus erythematosus.[3,4]

Patients with diabetes mellitus are at increased risk for
developing microvascular and macrovascular complications.
Also, immunological function in patients with diabetes mellitus
may be impaired.[5–7] Impaired immunological function has
placed these patients at risk for developing a variety of infections
including herpes zoster.[8–11]

Epidemiological studies revealed that the likelihood of
developing herpes zoster in patients with diabetes mellitus is
higher as compared to those with no diabetes mellitus in the
world. However, there is limited evidence regarding the incidence
of herpes zoster in patients with diabetes mellitus. Without the
incidence data, the attributable risk of herpes zoster associated
with diabetes mellitus cannot be measured. Without the
attributable risk data, health policy professionals cannot make
an accurate decision on which populations are good candidates
for vaccination against herpes zoster. Given the great debilitation
and long-term complications caused by herpes zoster, how to
make a decision to prevent herpes zoster depends on the updated
evidence. Therefore, the purpose of the meta-analysis was to

mailto:kuanfuliaog@gmail.com
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000025292


Figure 1. Flow chart of article search.
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estimate the incidence of herpes zoster in patients with diabetes
mellitus.

2. Methods

2.1. Search strategy

We conducted a literature search using Web of Science and
PubMed for articles published from January 1, 2000 toDecember
31, 2019. The following keywords were used to find articles of
interest: “diabetes mellitus,” “herpes zoster,” “incidence,” and
“cohort study.” The inclusion criteria were used as follows:
(1)
Ta
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Suay
Este
Muñ
Chen
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Over
participants with a baseline diagnosis of diabetes mellitus;

(2)
 herpes zoster as a major outcome;

(3)
 using event number of herpes zoster and person-years as

parameters.
The end date for article search was December 31, 2019 (Fig. 1
as flow chart).

2.2. Data extraction

The eligibility of each article was independently evaluated by 3
authors (SWL, CSL, and BFH) according to the required
keywords and inclusion criteria. Data were extracted for the
following variables: surname of the first author, year of
publication, country where the research was performed, number
of diabetes mellitus, number of non-diabetes mellitus, event
number of herpes zoster, follow-up person-years, and incidence
rate of herpes zoster. Disagreement was resolved by group
discussion and consensus with the fifth author (KFL).
ble 1

racteristics of eligible studies.

Diabetes mellit

or Country Year
Event number of
herpes zoster

Person-
years

a et al (2014) USA 2014 61,142 7,681,336
ban-Vasallo et al (2014) Spain 2014 8012 854,158
oz-Quiles et al (2017) Spain 2017 14,104 1,516,559
et al (2017) Taiwan 2017 85 40,226
t al (2019) Taiwan 2019 1676 213,530
all
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2.3. Statistical analysis

The association between diabetes mellitus and herpes zoster was
expressed as incidence rate ratio (IRR) with 95% confidence
interval (95% CI), which represented the relative risk of
developing herpes zoster in patients with diabetes mellitus as
compared to patients with no diabetes mellitus. The pooled IRR
was estimated using the random effect model. Heterogeneity
between the studies was evaluated using the I2 statistic. I2>50%
indicates significant heterogeneity between studies. All statistical
analyses were performed using Cochrane’s Review Manager 5.3
software (Copenhagen: The Nordic Cochrane Center, The
Cochrane Collaboration, 2014). Two-tailed P< .05 was consid-
ered statistically significant.

2.3.1. Statement of ethics. The study was approved by the
Research Ethics Committee at China Medical University and
Hospital in Taiwan (CMUH-104-REC2-115).

3. Results

3.1. Characteristics of eligible studies

Table 1 demonstrated that 5 eligible cohort studies met the
inclusion criteria.[11–15] The incidence of herpes zoster in patients
with diabetes mellitus varied greatly between studies, ranging
from 2.11 per 1000 person-years to 9.38 per 1000 person-years.
The overall incidence of herpes zoster in patients with diabetes
mellitus was 7.22 per 1000 person-years. The pooled incidence of
herpes zoster in patients without diabetes mellitus was 4.12 per
1000 person-years.
us Non-diabetes mellitus

Incidence
(1000 person-years)

Event number
of herpes zoster

Person-
years

Incidence
(1000 person-years)

7.96 359,373 80,266,547 4.48
9.38 58,772 13,541,935 4.34
9.3 55,334 8,137,353 6.8
2.11 195 163,212 1.19
7.85 6057 897,807 6.75
7.22 4.12



Figure 2. Forest plot revealing that the overall risk of developing herpes zoster was significantly higher in patients with diabetes mellitus when compared to those
with no diabetes mellitus (IRR=1.60, 95%CI=1.33–1.93). 95%CI=95% confidence interval, IRR= incidence rate ratio.
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3.2. Risk of herpes zoster associated with diabetes
mellitus

Figure 2 revealed that the overall risk of developing herpes zoster
was significantly higher in patients with diabetes mellitus
compared to those with no diabetes mellitus (incidence rate
ratio=1.60, 95% confidence interval=1.33–1.93).

3.3. Pooled incidence of herpes zoster stratified by age
group

The sub-analysis including 2 eligible studies demonstrated that
the pooled incidence of herpes zoster was higher in patients aged
≥65 than that in patients aged 18 to 64 among both diabetes and
non-diabetes groups. Patients aged ≥65 in diabetes group had the
highest incidence rate of herpes zoster (11.91 per 1000 person-
years) (Table 2).[11,13]
3.4. Assessment of study quality

We used the Newcastle-Ottawa Scale (NOS) system for quality
assessment of the included studies.[16] All of 5 eligible studies
were scored as 8 (Supplementary Table 1, http://links.lww.com/
MD/G27). The NOS score above 6 was regarded as a high-
quality study.
4. Discussion

In the present meta-analysis, we found that patients aged≥65 had
a higher incidence rate of developing herpes zoster than those
Table 2

Pooled incidence of herpes zoster stratified by age group in diabete

Diabetes mellitus

Age group
(yr)

Event number
of herpes zoster

Person-
years

Incidence
(1000 person-years)

Even
of he

18–64 45,351 6,428,458 7.05 309,4
≥65 17,467 1,466,409 11.91 55,98

95%CI=95% confidence interval.
∗
Incidence rate ratio: diabetes mellitus versus non-diabetes mellitus including 2 eligible studies (Lai et
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aged 18 to 64 among both diabetes and non-diabetes groups. It
indicates that older age remains to be a risk factor of developing
herpes zoster. We noted that patients with diabetes mellitus were
associated with a 1.6-fold increased risk of the development of
herpes zoster. We estimated that the attributable risk caused by
diabetes mellitus was 0.0031 ([7.22 minus 4.12] divided by 1000,
Table 1). That is, an absence of diabetes mellitus might reduce
approximately 31 cases of herpes zoster per 10,000 persons per
year. A cohort study revealed that the attributable risk caused by
appendectomy was 0.00104.[17] That is, an absence of
appendectomy might reduce approximately 10 cases of herpes
zoster per 10,000 persons per year. These measures indicate that
the attributable risk of developing herpes zoster is about 3-fold
higher among patients with diabetes mellitus compared to
patients with appendectomy. From a view of preventive
medication, primary prevention is the best policy to prevent
disease development. This task includes 2 components: modifi-
cation of risk factors and vaccination. First, physicians should
consider primary prevention of type 2 diabetes mellitus, such as
unhealthy dietary pattern, decreased physical activity, sedentary
lifestyle, smoking, and obesity, which account for the develop-
ment of the majority of diabetes mellitus cases in industrialized
countries.[18–20]. If these risk factors can be modified, the risk of
developing diabetes mellitus might be decreased and subsequent-
ly the risk of developing herpes zoster might be further decreased.
Second, little research is available about the efficacy and safety of
vaccination against herpes zoster in patients with diabetes
mellitus.[21] Data from the National Health Interview Survey
revealed that among patients aged 60 and over with diabetes
s group and non-diabetes group.

Non-diabetes mellitus

t number
rpes zoster

Person-
years

Incidence (1000
person-years)

Incidence rate ratio
of herpes zoster

∗
(95%CI)

47 73,881,964 4.19 1.68 (1.67–1.70)
3 7,282,388 7.69 1.55 (1.52–1.58)

al and Suaya et al).[11,13]
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mellitus, only 27.2% had ever received a vaccine for herpes
zoster.[22] A meta-analysis revealed that the recombinant zoster
vaccine can prevent more cases of herpes zoster than the live
attenuated zoster vaccine in adults ages 50 and older.[23] The
Advisory Committee on Immunization Practices recommended
that adults ages 50 and older should consider the recombinant
zoster vaccine for the prevention of herpes zoster.[24] Therefore,
we suggest that patients with diabetes mellitus should consider a
recombinant zoster vaccine to prevent herpes zoster.

5. Limitation and strength

First, some studies revealed the incidence of herpes zoster in
patients with diabetes mellitus, but they did not reveal the event
number of herpes zoster and the follow-up person-years. These
studies could not be included for our meta-analysis. We suggest
that future research dealing with the incidence of herpes zoster
should reveal the event number and the follow-up person-years.
Second, a cohort study revealed that persons in the lowest
hemoglobin A1c group (<5.0%) were at higher risk of
developing herpes zoster than those in the reference group
(hemoglobin A1c of 5.0–6.4%; adjusted odds ratio=1.63; 95%
confidence interval=1.07–2.48).[25] We could not assess the
incidence rate of herpes zoster stratified by the hemoglobin A1c
levels due to lack of the data of hemoglobin A1c. Third, a cohort
study revealed that patients who took short-term dipeptidyl
peptidase-4 inhibitors were at a higher risk of developing herpes
zoster (adjusted hazard ratio=2.04, 95% confidence interval=
1.03–4.04).[26] We could not assess the incidence rate of herpes
zoster stratified by anti-diabetic medications due to lack of the
data of anti-diabetic medications. These limitations indicate that
a future study should focus on the incidence rate of herpes zoster
stratified by the status of glycemic control, and the type of anti-
diabetic medications. Fourth, although only 5 cohort studies
matched the inclusion criteria, our meta-analysis creates more
concepts for other real-world databases to examine the
association between diabetes mellitus and herpes zoster.
6. Conclusion

Patients with diabetes mellitus are at increased risk of the
development of herpes zoster. Patients with diabetes mellitus
should take into consideration the vaccination to prevent herpes
zoster.
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