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Background: Herpes zoster is a global health issue that can lead to complications like neuropathic pain and is particularly risky for
those with weakened immune systems. Pregnant women, who experience natural immunosuppression, may face more severe
symptoms or longer recovery. However, there is limited data on how herpes zoster affects pregnant women and their babies, especially
in Asian populations.

Aim: This multicenter study evaluates herpes zoster outcomes and treatment patterns in Chinese pregnant women.

Methods: This retrospective multicenter study analyzed real-world data from the Big Data Center at PLA General Hospital,
examining medical records of pregnant women with herpes zoster from January 1, 2010, to June 30, 2024, across four hospitals.
We gathered patient demographics, herpes zoster details, and pregnancy and delivery information, followed by descriptive statistical
analysis.

Results: In this study, 72 pregnant women with herpes zoster were identified, all of whom completed delivery. The average age of the
participants was 31.4 + 4.7 years. Nearly all (98.6%) experienced neuropathic pain. Seven women took oral acyclovir, two used Radix
isatidis, and 37 did not receive medication. Ultimately, 38 women had vaginal deliveries, and 34 underwent cesarean sections. No
adverse outcomes related to herpes zoster itself or its treatment were observed in either the mothers or their infants.

Conclusion: Herpes zoster during pregnancy showed benign maternal-fetal outcomes regardless of antiviral use, supporting cautious
management in this population.
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Introduction

Herpes zoster is a worldwide health concern, with an incidence rate of 3 to 5 cases per 1000 person-years in the United
States. Over the past several decades, the incidence has been rising, although the underlying causes of this increase
remain unidentified. The etiological agent responsible for herpes zoster is the varicella-zoster virus (VZV).! VZV,
a member of the Alphaherpesvirinae subfamily, is classified under the Herpesviridae family and is formally designated as
Human Herpesvirus Type 3 (HHV-3).> VZV has only one serotype in nature, and humans are its sole reservoir. The virus
can manifest as two distinct clinical conditions: varicella (chickenpox) and herpes zoster (shingles). Primary infection
with VZV results in varicella, after which the virus becomes latent in the cerebral and dorsal root ganglia. Upon a decline
in cell-mediated immunity, VZV can reactivate within T lymphocytes residing in the ganglia, resulting in extensive viral
replication and the manifestation of herpes zoster.>* Two to three days prior to the onset of the rash, patients typically
exhibit prodromal symptoms, including fatigue, headache, low-grade fever, and abnormal skin sensations such as itching,
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burning, and prickling. During the active phase, herpes zoster manifests at the affected dermatome with the appearance of
a rash accompanied by pain.”® This condition frequently results in a deterioration of the patient’s quality of life.
Approximately 20% of patients continue to experience pain during the chronic phase after the rash has resolved,
a condition known as postherpetic neuralgia. In contrast to primary infection, herpes zoster can cause prolonged
discomfort and chronic pain.’

Currently, research on varicella in pregnant women has attracted global attention, with comprehensive studies
conducted on both the treatment of varicella and the prognosis of pregnancy complications.® It is estimated that herpes
zoster occurs in one out of every 20,000 pregnancies.” However, there is a relative paucity of research and reports
regarding the treatment and prognosis of herpes zoster in pregnant women. Women in pregnancy experience a state of
immunological adaptation that results in lower overall immunity, making them more susceptible to infections. This
immunosuppressed state is necessary to tolerate the semi-allogeneic fetus,'® but it also creates an environment where
latent viruses can become reactivated. For instance, viruses such as VZV can remain dormant in the body and may
reactivate during pregnancy due to the altered immune response.

Similar to typical cases of herpes zoster reactivation, herpes zoster in pregnant women usually presents as unilateral
erythematous papules and vesicles along a dermatomal distribution, accompanied by neuropathic pain. A study con-
ducted in 1989 involving 25 peripartum women with herpes zoster found that the VZV does not cross the placenta and
does not cause intrauterine infection in the fetus, indicating a benign prognosis for peripartum herpes zoster."! In another
joint prospective study conducted five years later in Germany and the UK, 366 pregnant women with herpes zoster had
no infants born with clinical evidence of intrauterine infection.'?

The treatment of herpes zoster during pregnancy primarily involves antiviral therapy. The US Acyclovir, famciclovir,
and valacyclovir have received approval from the Food and Drug Administration for the treatment of herpes zoster. All
three antiviral medications function by inhibiting viral replication. A large national cohort study found that early
pregnancy exposure to acyclovir or valacyclovir was not associated with an increased risk of severe birth defects.'?

The aforementioned studies are largely constrained to the white populations of Europe and America from the last
century. However, research on herpes zoster in women of Asian descent, particularly in Northeast Asia, predominantly
consists of case reports.'* Consequently, there is a significant paucity of evidence-based medical data regarding the
treatment and prognosis of herpes zoster in this population.

This study aims to conduct a retrospective analysis of the treatment and outcomes of pregnant women diagnosed with
herpes zoster across multiple centers in Beijing over the past 14 years. Our objective is to provide more comprehensive
evidence and guidance for the clinical management of herpes zoster during pregnancy through the collection and analysis

of real-world data, particularly regarding the use of antiviral medications and their effects on both mothers and fetuses.

Methods

Study Design

This is a retrospective multicenter study involving several participating centers, including the First Medical Center of the
Chinese People’s Liberation Army General Hospital, the Fourth Medical Center, the Fifth Medical Center, and the
Seventh Medical Center. The study population consists of all pregnant women diagnosed with herpes zoster from
January 1, 2010, to June 30, 2024. The Chinese People’s Liberation Army General Hospital is a large comprehensive
hospital in Beijing, characterized by a diverse patient population reflecting the socioeconomic and ethnic variety of
China. A large database administrator retrieved medical records from the aforementioned four centers of the Chinese
People’s Liberation Army General Hospital. In this study, the obstetric history during pregnancy was documented in the
medical records written by obstetricians. The diagnosis of herpes zoster was obtained when pregnant women visited the
pain or dermatology departments, and this diagnosis was recorded in their medical files. The risks associated with this
study are minimal, and all personal information has been anonymized. The ethical committee of the Chinese People’s
Liberation Army General Hospital approved the study design and protocol (Ethical Code: S2024-497-01). For this study,
informed consent was not required. The data acquired is unique to this research and has not been published or used in any
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previous studies. This investigation complied with the principles stipulated in the Declaration of Helsinki (WMA
Declaration of Helsinki, 2013).

Inclusion & Exclusion Criteria
Inclusion Criteria
a. Pregnant women aged 18 years or older. b. Women diagnosed with herpes zoster during pregnancy.

Exclusion Criteria

a. Medical records that have been previously included in these studies. b. Pregnant women with incomplete clinical data.
c. Pregnant women who had herpes zoster prior to pregnancy, wherein the condition should be diagnosed as postherpetic
neuralgia during pregnancy. d. medical records identified by the quality control group as misdiagnosed cases, such as
those with concurrent herpes simplex or varicella during pregnancy, rather than herpes zoster.

Quality Assurance

To ensure the quality of the study, researchers participating in this study must possess expertise in their respective fields.
All participating physicians received training on the predefined study protocol. The quality control team comprises one
expert each from obstetrics and gynecology, pain management, dermatology, and the big data center. This team evaluates
the diagnostic quality based on medical record reviews in accordance with the diagnostic criteria for herpes zoster
outlined in the “Expert Consensus on the Comprehensive Management of Herpes Zoster-Related Pain Throughout the
Course” published in China in 2022."

Data Collection

Researchers collected data from pregnant women who met the inclusion and exclusion criteria, encompassing demo-
graphic characteristics, information related to herpes zoster, and data pertaining to the entire pregnancy and delivery. The
relevant information on herpes zoster included the timing of onset, affected areas, pain status, treatment details, and
presence or absence of postherpetic neuralgia. Pregnancy and delivery data comprised the number of pregnancies,
complications during gestation, gestational age at delivery, mode of delivery, pregnancy outcomes, Apgar scores, and
birth weights of the newborns.

Statistical Analysis

This is a descriptive, retrospective study examining the symptoms and treatment patterns of pregnant women with herpes
zoster, as well as their delivery outcomes. A dedicated registry database was established specifically for this study to
record and manage patient data. To mitigate bias, two researchers independently recorded and cross-checked the data
under the supervision of the quality control team. Data processing and statistical assessments were performed using SPSS
software (SPSS version 26.0, SPSS Inc). Quantitative variables conforming to a normal distribution were depicted as
mean =+ standard deviation (SD), while continuous data that were not normally distributed were illustrated as median
(interquartile range). Qualitative variables were documented as absolute frequencies and percentages (%).

Result

Screening, Inclusion, and Exclusion Process

The Big Data Center conducted a comprehensive search of medical records from the aforementioned four centers within
the PLA General Hospital, covering the period from January 1, 2010, to June 30, 2024. After excluding duplicate
records, a total of 92 patients diagnosed with herpes zoster during pregnancy were identified. Among these, one patient
had herpes primarily located on the bilateral labia majora, which was confirmed as genital herpes by the quality control
team. Another patient presented with herpes 35 days prior to her last menstrual period and was subsequently excluded
from the study by the quality control team. Additionally, 12 medical records were found to be incomplete. Consequently,
in this study, a total of 72 cases of herpes zoster during pregnancy were analyzed. Of these, 19 cases (26.4%) were from
rural areas, while 53 cases (73.6%) were from urban areas. The ethnic distribution included 69 cases (95.8%) identifying
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as Han, 1 case (1.4%) as Mongolian, and 2 cases (2.8%) as Manchu. Regarding educational attainment, 4 individuals
(5.6%) had completed high school or less, 47 individuals (65.3%) had attained a university education, and 21 individuals
(29.2%) had pursued graduate-level education. The screening and selection process for the study is illustrated in the
flowchart (Figure 1).

Miscarriage

A pregnant woman experienced a miscarriage due to trauma 2 weeks after developing herpes zoster. Five pregnant
women developed herpes zoster at gestational weeks 3, 4, 5, 5, and 10, respectively. It is hypothesized that the concern
among the pregnant women and their families regarding potential adverse fetal outcomes may have led to the decision of
undergoing induced abortions. Among them, a 41-year-old advanced-age pregnant woman, who experienced severe pain
and extensive herpetic lesions, ultimately opted for an induced abortion and antiviral treatment. However, she

A total of 92 women diagnosed with herpes zoster during pregnancy were identified

through the search.

14 Excluded:

+ 1 patient was diaghosed with
genital herpes.

+ 1 patient was confirmed to have
acquired shingles before
pregnancy.

+ 12 patients had incomplete medical
records.

v

A 4

78 patients were included

+ 5§ pregnant women opted for
active termination of pregnancy.

» 1 pregnant woman experienced a
miscarriage two months later due
to external trauma.

v

A 4

72 pregnant women completed their deliveries

72 pregnant women 75 fetuses

Figure | Study Flow Chart.

1820  Mues Journal of Pain Research 2025:18



Xu et al

subsequently developed postherpetic neuralgia, possibly related to the extensive herpetic lesions and the development of
severe keloids in the affected area. To date, she continues to take pregabalin for long-term pain management.

Baseline Characteristics of Pregnant VWomen
A total of 72 pregnant women completed delivery. The mean age of these 72 women was 31.4+4.7 years, with 43 being
primiparous and 29 being multiparous. Some of the pregnant women had comorbidities such as anemia, threatened

abortion, hypertension, hypothyroidism, obesity, and asthma. Basic attributes of the pregnant participants are detailed in
Table 1.

Herpes Zoster During Pregnancy

Pregnant women were diagnosed with herpes zoster throughout all seasons of the year. During the first trimester
(<12 weeks of gestation), nineteen women developed herpes zoster. In the second trimester (12—-28 weeks of gestation),
this condition was observed in twenty-six women, while twenty-seven women were affected after 28 weeks of gestation.
The condition affected areas distributed across the trigeminal, cervical, thoracic, lumbar, and sacral nerves. Nearly all the

Table | The General Characteristics of the Pregnant Women

Parameters Number of Patients (n) | Percentage (%)

Age Group (years)

21-30 33 45.8
3140 37 51.4
> 40 2 2.8

Educational Attainment

Completed high school or less | 4 5.6
Attained a university education | 47 65.3
Attained a university education | 21 29.2

Ethnic Distribution

Han 69 95.8

Mongolian | 1.4

Manchu 2 28
Parity

Primigravida 43 59.7

Multigravida 29 40.3

Number of fetuses

Single 69 95.8
Twin 3 42
Comorbidity
Anemia 22 30.6
Threatened abortion 14 19.4
HDP 4 5.6
Hypothyroidism 3 42
Obesity 3 42
IVF | 1.4
Fatty liver | 1.4
Asthma | 1.4

Abbreviations: HDP, Hypertensive disorders of pregnancy; IVF, In vitro fertilization.
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affected women reported neuropathic pain, though pain scores were largely unrecorded in the majority of cases. Thirty-
seven of the pregnant women did not receive any pharmacological treatment, while the remaining 35 opted for
a combination of up to three interventions, including oral acyclovir tablets, oral Radix isatidis (Chinese name
Banlangen), topical penciclovir cream, and topical calamine. Specifically, seven women, at gestational weeks 8, 11,
13, 19, 24, 27, and 35, chose to take acyclovir tablets for antiviral therapy, and two women at weeks 33 and 35 opted for
oral Radix isatidis treatment. The occurrence and treatment of herpes zoster are listed in Table 2.

Delivery Data and Fetal Outcomes

Among the 72 pregnant women who completed delivery, 69 had singleton pregnancies and 3 had twin pregnancies, with
one of the twin pregnancies achieved through in vitro fertilization (IVF). There were three cases of preterm births and 69
cases of term deliveries (see Figure 2). Naturally occurring vaginal births accounted for 38 cases, while cesarean sections
accounted for 34 cases.

Among the 69 singleton pregnancies, there was one case of low birth weight, 66 cases of normal birth weight, and two
cases of macrosomia. Among the three pairs of twins, one pair was conceived via IVF and both had normal birth weights.
One patient experienced a twin pregnancy (dichorionic diamniotic). One fetus had a birth weight of 2390g, while the
corresponding fetus associated with the accessory placenta had a birth weight of 2315g. The lower-weight fetus was
diagnosed with a neonatal anomaly (duodenal atresia) after birth. The 36-year-old pregnant woman developed herpes zoster

at 26 weeks of gestation and delivered at 35 weeks. Another pregnant woman, aged 29, had a routine ultrasound at 28 weeks

Table 2 The Occurrence and Treatment of Herpes Zoster

Parameters Number of Patients (n) Percentage (%)

Onset of herpes zoster (gestational weeks)

<12 weeks 19 26.4
12-28 weeks 26 36.1
>28 weeks 27 37.5

Onset season of herpes zoster

Spring 20 27.8
Summer 13 18.1
Autumn 16 222
Winter 23 31.9

Primary dermatome affected

Trigeminal I 15.3
Cervical spinal nerves 20 27.8
Thoracic spinal nerves 28 389
Lumbar spinal nerves 8 1.1
Sacral spinal nerves 5 6.9

With pain symptoms

Yes 71 98.6
No | 1.4

Treatment of herpes zoster

Oral acyclovir tablets 7 9.7
Oral Radix isatidis 2 28
Topical penciclovir cream 19 26.4
Topical calamine 14 19.4
Without any drug treatment 37 51.4
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Figure 2 Number of Women Delivered at Various Gestational Ages.

Ty

Figure 3 Birth Weight and Outcomes of singleton newborns and twin newborns.
Abbreviations: NBW, normal birth weight; LBW, Low birth weight; DO, duodenal atresia; IVF, In vitro fertilization.

gestation, which indicated absent diastolic flow in the umbilical artery of the right-side fetus, decreased cerebral artery
resistance, and multifocal calcifications within the fetal abdomen, diagnosing meconium peritonitis. She underwent
a cesarean section at 34 weeks of gestation, delivering a stillborn fetus weighing 700g and a liveborn fetus weighing
2360g. This pregnant woman developed herpes zoster at 34 weeks of gestation. Detailed fetal birth weights and outcomes are
depicted in Figure 3. Among the 74 surviving infants, two had Apgar scores of 9 at birth, and 72 had scores of 10.

Discussion
Herpes zoster during pregnancy is relatively uncommon. Between January 1, 2010, and June 30, 2024, a total of 72
pregnant women diagnosed with herpes zoster were identified from four central hospitals of the People’s Liberation
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Army General Hospital, all of whom had complete medical records. Herpes zoster can occur during any season of
pregnancy, and 98.6% of the pregnant women reported experiencing neuropathic pain. In this study, 9.7% of the women
chose to receive oral acyclovir treatment, while 2.8% opted for oral Radix isatidis for antiviral therapy. Notably, no
adverse delivery outcomes were reported as a result of herpes zoster occurrence or its treatment among all the pregnant
women.

For a long time, it has been believed that viral infections during pregnancy can cause harm to the fetus and lead to
severe consequences for the child’s organ development.'® Infections such as Zika virus, human cytomegalovirus, and
rubella virus can cross the placenta and directly infect the fetus, leading to malformations of the fetal nervous system or
other organs.'” This is because viral replication may induce abnormal cell growth and/or apoptosis.

In a study involving 25 peripartum women with herpes zoster, none of the infants were found to have IgM antibodies
at birth, and IgG antibodies were also not detected at 1-2 years of age.'' This indicates that the VZV cannot cross the
placenta to infect the fetus. In another joint prospective study conducted in Germany and the UK involving 366 pregnant
women with herpes zoster, both IgM and IgG antibodies in the infants were negative at birth,'* indicating that the VZV
activated during pregnancy infects along the sensory nerves and develops into herpes zoster. However, the VZV is
controlled by the maternal immune system and does not cause viraemia, making it rare for the virus to cross the placenta
and infect the infant through the bloodstream. Mourad et al research has revealed that silent reactivation of VZV during
pregnancy is quite common.'® Their studies conducted in two independent laboratories using PCR (Polymerase Chain
Reaction) technology demonstrated that the reactivation rates of VZV in women during late pregnancy were 92% and
70%, respectively. They posited that mothers in their reproductive years, as compared to the elderly,'® generally possess
more robust and functional immune systems, which allow them to maintain sufficient cellular immunity to prevent the
reactivated VZV from reaching the threshold required for clinical herpes zoster. In the majority of cases, their immune
competence is also adequate to safeguard the fetus. Seventeen pregnant women diagnosed with herpes zoster were
evaluated in the Infectious Diseases Department of the National Perinatal Institute of Mexico between 1994 and 2002.
The findings from this study suggest that herpes zoster during pregnancy typically follows a benign course, does not lead
to complications during pregnancy, and does not result in phenotypic changes at birth.?® In our study involving the
outcomes of 72 pregnant women who experienced herpes zoster during pregnancy, no adverse outcomes related to the
condition were observed for either the mothers or the fetuses. Our findings align with those reported in prior research.

In this study, five pregnant women chose to undergo induced abortion shortly after contracting herpes zoster during
the first trimester. This decision may be related to concerns from the pregnant women or their families regarding the
potential adverse effects of the VZV on fetal development. As a retrospective study, this research cannot definitively
determine whether herpes zoster was a direct cause or an indirect factor in the decision to terminate the pregnancy. The
decision to terminate a pregnancy depends on multiple factors, including the mother’s ideology, psychological makeup,
personal beliefs, and concerns or doubts regarding the diagnosis.*'*>

In our study although 98.6% of the pregnant women exhibited neuropathic pain, only 12.5% opted for oral acyclovir
or Radix isatidis under medical guidance. Additionally, 45.8% of the patients chose topical medication for treatment.
51.4% of the pregnant women chose not to undergo any treatment. This may reflect concerns among pregnant women in
China regarding the use of medications during pregnancy. Although there are limited reports on the safety and efficacy of
these antiviral treatments during pregnancy,” some studies have shown that early exposure to acyclovir, penciclovir, and
valacyclovir does not increase the risk of major birth defects compared to pregnant women who were not exposed to
these antiviral medications.'*** Our study found no adverse outcomes related to the use of either oral acyclovir or Radix
isatidis for the pregnant women or their fetuses. Furthermore, in a case report,'* an Asian-ethnicity pregnant woman who
developed thoracic herpes zoster was treated not only with antiviral medications but also with lidocaine for thoracic
paravertebral and intercostal nerve blocks, and acetaminophen for analgesia. Both the mother and the fetus achieved
favorable outcomes. This case illustrates that during pregnancy, in addition to oral antiviral therapy, the use of local
anesthetics for nerve blocks or acetaminophen for pain relief is safe and effective for managing herpes zoster in pregnant
women.

This study has several strengths. Firstly, it is a multicenter study conducted in multiple Grade III Level A hospitals in
Beijing, which renders the study population highly representative. Secondly, the incidence of herpes zoster may be associated
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with race; studies have indicated that the likelihood of developing herpes zoster is lower among individuals of African
descent.* To our knowledge, this study is the largest to date focusing on the prognosis of herpes zoster during pregnancy in
individuals of Asian descent. Furthermore, the population in this study is clearly defined. We established a quality control
team to review the medical records of each pregnant woman to ensure the accuracy of the included population. Lastly, there
is minimal missing data. To safeguard the health of both pregnant women and their fetuses, China has implemented
a pregnancy registration system, resulting in comprehensive medical records for all pregnant women.

This study also has several limitations. Firstly, it is a retrospective study. We had 12 incomplete medical
records, possibly due to these pregnant women delivering at other hospitals, which may have introduced some bias
to our findings. Secondly, the results of this study may not be generalizable to broader populations, as the data
primarily come from pregnant women in Beijing and Hebei Province, China. Additionally, we did not obtain pain
scores for women with herpes zoster and data on postherpetic neuralgia. Lastly, our study design did not include
a control group. This decision was based on our statistical analysis, which revealed that all pregnant women did
not experience adverse outcomes due to herpes zoster.

Conclusions

The management of herpes zoster during pregnancy can be effectively achieved through the administration of oral
antiviral medications, including both oral and topical formulations, encompassing nucleoside antiviral agents and
traditional Chinese medicine antivirals such as Radix isatidis. These treatments are effective irrespective of the
patient’s age and contribute to mitigating the symptoms and progression of the disease. Current evidence indicates
that neither herpes zoster nor the use of antiviral medications adversely impacts pregnancy outcomes or fetal
development. Consequently, there is no justification for patients to endure severe neuropathic pain, nor is there
a rationale for opting for elective termination of pregnancy due to undue concern.
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