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Abstract
BACKGROUND
Tofacitinib is an oral Janus kinase (JAK) inhibitor that is currently approved by the United States Food and Drug Administration for the treatment of rheumatoid arthritis (RA). Varicella zoster virus reactivation leading to herpes zoster (HZ) is an adverse effect of this drug; however, recurrent HZ at the same site is a rare clinical condition.

CASE SUMMARY
A 70-year-old female RA patient had undergone 1-year of tofacitinib treatment (10 mg daily). About 1 mo after initiation of oral tofacitinib, she developed blisters on the left flank and abdomen and was diagnosed with HZ; antiviral therapy with acyclovir was resolutory. However, 5 d prior to presentation at our hospital, erythema and blisters with severe pain recurred at the same site. Small clustered blisters and bullous were visible on the left lumbar abdomen and perineum, with a pain score of 8 (visual analogue scale). Antiviral, nutritional supplement, analgesic and other treatments led to healing but over an atypically long period (approximately 26 d, vs approximately 1 wk). HZ is a common and serious adverse reaction of JAK inhibitors, but it rarely recurs. Our patient’s experience of HZ recurrence at the same site, with a wider affected area, more severe pain and longer healing period, is inconsistent with previous reports.

CONCLUSION
Same-anatomical site HZ recurrence may occur during oral tofacitinib treatment, with more severe clinical manifestations than in the initial occurrence.
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Core Tip: Herpes zoster (HZ) is caused by the reactivation of varicella zoster virus. We report a case of recurrent HZ in a patient with rheumatoid arthritis treated with oral tofacitinib. This patient’s HZ recurred at the same site, with a wider affected area and more significant pain than the first occurrence. After antiviral therapy, the rash slowly resolved. The characteristics of this case are different to those of HZ induced by tofacitinib summarized and analyzed in the literature. We hope that our report will prompt clinicians to standardize the diagnosis and treatment of HZ during tofacitinib therapy.


INTRODUCTION
Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory disease characterized pathologically by synovitis involving multiple joints, often accompanied by persistent joint pain, swelling, and stiffness. This disease occurs at all ages and can cause cartilage destruction and bone erosion, leading to destruction of the joint structure and loss of joint function, which seriously affects the patient's quality of life[1,2]. The purpose of treatment is to improve joint function and the quality of life. Commonly used drugs mainly include non-steroidal anti-inflammatory drugs, glucocorticoids (GCs), and disease-modifying anti-rheumatic drugs[3]; however, the therapeutic effects are limited and there are many associated adverse reactions. 
In recent years, Janus kinase (JAK) inhibitors have been approved for the treatment of a variety of immune-mediated inflammatory diseases, including RA and inflammatory bowel disease[4-6]. Tofacitinib was approved in 2012 for the treatment of adult patients with moderate-to-severe active RA and an inadequate response or intolerance to methotrexate[7]. It blocks the signal transduction of various proinflammatory cytokines in RA by inhibiting the activity of JAK1 and JAK3[8]. It also controls the activity of RA by regulating immune and inflammatory responses, thus reducing synovial inflammation and cartilage damage[9]. As the JAK/STAT signaling pathway is important in cells and is widely involved in cell proliferation, differentiation, and immune regulation[10], severe infections including herpes zoster (HZ) are common adverse reactions of JAK inhibitors such as tofacitinib[11].
HZ is a common skin disease that results from the reactivation of varicella zoster virus (VZV). It is common in middle-aged and elderly people and is characterized by erythema and clustered blisters distributed in bands along one peripheral nerve, accompanied by severe pain. Due to differences in nerve invasion by the virus and different immune status of the body, HZ may appear as bleeding, gangrenous or visceral lesions, among other presentations. However, recurrent HZ is rare and often occurs in immunocompromised people, such as those with human immunodeficiency virus (HIV) infection or organ transplantation[12,13]. HZ often occurs during the use of tofacitinib in patients with diseases such as RA, but recurrent HZ has rarely been reported in the literature[14]. 
Here, we report a case of recurrent HZ in a patient with RA who developed HZ twice at the same site during treatment with tofacitinib. The second occurrence affected a wider area, caused more severe pain, and followed a longer disease course than the first rash; these many clinical characteristics differed from those described in previous clinical studies.

CASE PRESENTATION
Chief complaints
A 70-year-old female patient presented with erythema and blistering on her left waist and abdomen, which were accompanied by pain.

History of present illness
Five days prior to presentation at our clinic, the patient had developed a small swath of red bullous eruption on the left side of her waist and abdomen, with mild pain (pain score of 3 on the visual analogue scale [VAS 3]). Three days previously, the blisters had rapidly increased, involving the lower back, waist and abdomen, and perineum, accompanied by severe pain (VAS 5). The patient was diagnosed with HZ in the outpatient department and treated with oral acyclovir; however, the area of the lesion continued to expand, blood blisters and bullae appeared, and the pain continued to worsen (VAS 8), which seriously affected the patient’s sleep and daily life.

History of past illness
The patient was diagnosed with RA 3 years ago, and had been treated with prednisone, leflunomide, hydroxychloroquine, adalimumab, and other drugs. One year ago, for economic reasons, adalimumab was discontinued and changed to oral tofacitinib (10 mg daily). Approximately 1 mo after initiation of oral tofacitinib, painful blisters appeared on the left flank and abdomen, which were diagnosed as HZ; the blisters healed 2 wk after treatment with the antiviral drug acyclovir. Following her recovery from HZ, the patient continues to receive tofacitinib. At present, her RA is stable.

Personal and family history
The patient’s personal and family histories were unremarkable.

Physical examination
On physical examination, the patient’s temperature was 36.4°C, pulse rate was 72 bpm, respiratory rate was 17 breaths/min, and blood pressure was 145/85 mmHg. Both knees and wrists were swollen without significant deformity or tenderness. Large areas of edematous erythema could be seen on the left abdomen, left perineal area, and left side of the back, with clustered blisters, bullae, and blood blisters. The herpes rash was distributed in bands and did not exceed the midline of the body surface (Figure 1A-C).

Laboratory examinations
Routine blood tests showed the following: white blood cell count of 3.67 × 109/L (normal: 3.5-9.5 × 109/L); lymphocyte percentage of 45.2% (normal: 20%-50%); monocyte percentage of 18.7% (normal: 3%-10%); neutrophil percentage of 35.1% (normal: 40%-75%); C-reactive protein of 7.98 mg/L (normal: 0-10 mg/L); and serum amyloid A level of 19.36 mg/L (normal: 0-10 mg/L). Routine urine tests were negative for protein, glucose, red blood cells and white blood cells. There were no abnormal findings following tests for liver function, renal function, blood lipid level, blood glucose level, electrolytes, rheumatoid factor, immunoglobulin (Ig) A, IgM and IgG levels, complement 3 and 5, lymphocytes (CD3, CD4, and CD8; immunoassay), antistreptolysin-O, and anti-HIV. 

Imaging examinations
Chest and abdominal computed tomography scans were normal.

FINAL DIAGNOSIS
Recurrent HZ due to tofacitinib.

TREATMENT
Tofacitinib was discontinued. Foscarnet sodium 2 g (40 mg/kg) was infused intravenously every 8 h and mecobalamin 1500 mg/d was administered for 7 d. The patient had severe pain, and was successively treated with ibuprofen 150 mg/d, gabapentin 1200 mg/d, and tramadol 100 mg/d. After 7 d of treatment, some blisters healed. Antiviral drugs were discontinued, and nutritional supplement and analgesic therapies were continued.

OUTCOME AND FOLLOW-UP
After 26 d of treatment, the HZ lesions completely healed, but the patient still had some pain (VAS 3). At the 3-mo follow-up, the pain had disappeared, but the patient was readmitted due to recurrent abdominal pain and diarrhea, and the possibility of gastrointestinal tumors was not excluded. 

DISCUSSION
We report herein a case of recurrent HZ in an RA patient treated with tofacitinib. HZ is an infectious skin disease caused by VZV reactivation. VZV infection in humans is often latent in nerve cells and is protected from attack by the body’s lymphocytes[15]. When the body's immunity is decreased, VZV reactivation can occur, leading to HZ. In most cases, HZ occurs only once; however, recurrent HZ is sometimes seen in immunocompromised or immunosuppressed people, such as those undergoing chemotherapy for malignant tumors or with HIV infection[13]. The incidence of recurrent HZ has been reported to be 6.41%, with a predominance in women[16]. The specific mechanism of HZ recurrence is not clear. Current studies suggest that it may be caused by weakening of the body's immune response to VZV after the occurrence of HZ, or by a decrease in the body's specific immunity to VZV with increasing age[17].
The risk of HZ is nearly 2-fold higher in RA patients than in those without RA[18]. The use of immunosuppressive medications, especially GCs, can increase the occurrence of HZ in patients with RA, whereas patients treated with biological therapy may develop severe HZ, with the greatest risk in the initial stage[19]. Tofacitinib can also significantly increase the incidence of HZ in patients[20]. The specific mechanism by which tofacitinib increases the risk of infection is not clear and may be related to its inhibition of the JAK/STAT signaling pathway, resulting in reduced downstream signaling and cytokine immune responses to viral infections[21]. Patients treated with tofacitinib have decreased neutrophils, lymphocytes, and natural killer cells[22,23], which may predispose them to VZV activation. The cellular immunity and humoral immunity tests provided values in the normal range for our patient, suggesting that the cause of VZV reactivation was not the persistent immunosuppression due to her RA but, instead, to a tofacitinib-induced abnormal immune reaction leading to HZ; this hypothesis has also been cited in the literature[24]. Patients treated with 10 mg tofacitinib twice daily have a 2.5-fold higher risk of developing HZ compared with 5 mg twice daily in the first 3 mo, whereas the risk is comparable after 6 mo[25]. The risk of HZ is doubled when tofacitinib is used in combination with GC therapy[26], and the incidence of HZ is higher in Japan and South Korea than in Europe[25,27]. Therefore, it is recommended that tofacitinib be used while avoiding concomitant use of GCs. Female sex, increasing age, prior biological exposure, prednisone > 7.5 mg/d, prior outpatient infection, and a greater number of hospitalizations are associated with an increased risk of HZ, and tofacitinib is associated with a nearly 2-fold higher risk of HZ compared with other biological therapies[28,29]. Although the risk of HZ is increased with tofacitinib, there have been few cases of severe, disseminated, and multiganglionic zoster, which recover quickly after antiviral therapy[30]; however, the occurrence of recurrent HZ has not been reported.
Previous studies have shown that recurrent HZ has a shorter course, more localized skin lesions, less pain, and a lower risk of postherpetic neuralgia than primary HZ[17]. However, our patient had many different characteristics than the other clinical cases in the literature, including more extensive skin lesions, more severe pain, longer course of disease, and recurrence at the same site. We speculate that these characteristics may be related to oral tofacitinib. Genetic analysis of RA or psoriatic arthritis treated with tofacitinib identified multiple genetic loci associated with an increased risk of HZ. Variants near the immune-relevant gene cluster of differentiation 83 in European populations and near interleukin 17 receptor B in East Asian populations may contribute to the increased risk of HZ, demonstrating that genetic factors play a role in causing VZV reactivation during tofacitinib treatment[31]. To address the problem of VZV reactivation during treatment with tofacitinib, it is recommended that patients be given a HZ vaccine when tofacitinib or combination systemic treatment is used[32]. It is recommended that live HZ vaccine be injected in patients with RA 2-3 wk before the use of tofacitinib, which can produce significant cellular and humoral immunity, and its safety and efficacy have been confirmed[33].
Our case is a reminder that HZ vaccine should be administered promptly, and clinicians should always be alert to the possible reactivation of VZV before using tofacitinib in elderly patients with previous immunosuppression. The specific genetic and immune mechanisms of HZ recurrence caused by tofacitinib need to be studied further.

CONCLUSION
Tofacitinib can cause recurrent HZ, which may be associated with an immunosuppressive state due to JAK/STAT signaling. We present a rare case of recurrent HZ at the same site, with a more severe and extensive rash, more significant pain, and a longer course than the primary outbreak. The characteristics of this case are inconsistent with previous literature reports. Clinicians should be aware of this condition in patients receiving tofacitinib treatment. 
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Figure Legends
[bookmark: _GoBack][image: ]
Figure 1 Clinical manifestations of herpes zoster in our patient, including multiple areas of erythema, blisters, bullae, and blood blisters. A: On the front of the patient, a lesion was present on the left perineum and lower abdomen; B: On the left side of the patient, a lesion was present on the waist; C: On the back of the patient, a lesion was present on the lower back.
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