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Abstract: Patients undergoing treatment with immune checkpoint inhibitors (ICIs) for advanced lung cancer are at increased risk of
viral reactivation and severe neuropathic pain. These complications exacerbate the overall symptom burden and psychological distress,
underscoring the necessity for integrated nursing interventions aimed at enhancing both physical and psychological well-being. This
constitutes a critical priority in contemporary clinical nursing research. We report a 63-year-old woman with stage IV lung
adenocarcinoma (cT2aN2Mlc, bone metastases) on sindilizumab and anlotinib, who developed severe cervical herpes zoster while
carrying an implanted intrathecal drug delivery system (IDDS). She presented with explosive neuropathic pain (NRS 6-7), cancer pain
(NRS 5-6), and severe anxiety (GAD-7 = 16). Guided by the Medication—Psychological-Nursing—Family—Support (MPNFS) frame-
work, which underscores that nursing care should extend beyond routine medical management to incorporate integrated interventions,
and in alignment with the integrative oncology guidelines from the Society for Integrative Oncology (SIO) and the American Society
of Clinical Oncology (ASCO), we implemented a coordinated intervention. It encompassed antiviral therapy, multimodal analgesia,
psychological support, family engagement, and structured WeChat follow-up. This led to lesion resolution, significant pain and anxiety
reduction (NRS 2-3; GAD-7 = 8), and safe IDDS retention, enabling transition to community for sustained symptom control. This case
achieved key outcomes: safe IDDS preservation, effective symptom management, and seamless care continuity. It demonstrates that
the MPNFS-guided integrative nursing is a clinical framework for managing complex immunotherapy-related complications, high-
lighting its vital role in facilitating multidisciplinary coordination and supporting patients through high-risk care transitions.

Keywords: immunotherapy, integrative oncology, lung cancer, MPNFS framework, neuropathic pain

Introduction
Lung cancer remains the foremost cause of cancer-related mortality worldwide, with an estimated 1.8 million deaths
reported in 2022." The emergence of immune checkpoint inhibitors (ICIs), particularly those targeting programmed cell
death protein 1 (PD-1) and programmed death-ligand 1 (PD-L1), has revolutionized the management of advanced lung
cancer, significantly improving survival outcomes. Despite these therapeutic advances, ICls are associated with a distinct
spectrum of immune-related adverse events (irAEs) and an increased susceptibility to opportunistic infections.” Among
these, herpes zoster (HZ) reactivation has been increasingly recognized as a notable complication in patients undergoing
immunotherapy.™* The coexistence of cancer-related pain, HZ-induced neuropathic pain, and psychological distress
constitutes a refractory symptom cluster that presents substantial challenges to conventional management strategies.’"®
Conventional nursing practices often fail to incorporate a unified approach that addresses the biological, psycholo-
gical, and social dimensions of care, focusing instead on symptomatic alleviation. In contrast, integrative oncology
emphasizes patient-centered, evidence-informed strategies to support overall well-being throughout the cancer care
continuum.®’ Translating these integrative principles into daily nursing practice requires a systematic, theory-driven

framework that bridges pharmacologic and psychosocial domains.
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The Medication—Psychological-Nursing—Family—Support (MPNFS) framework provides a structured response
to this limitation. Originally developed for the management of psychiatric disorders, the MPNFS framework has
been adapted and validated in oncology settings.®'® It emphasizes that nursing should not be limited to medical
care alone but should encompass integrated interventions across five dimensions: Medication therapy optimization,
Psychological intervention, specialized Nursing services, Family care coordination, and Social support
mobilization.'® Empirical studies have demonstrated its effectiveness for chemotherapy support in reducing
psychological distress, fatigue, and symptom burden among patients with acute leukemia and lung cancer.” '

Nevertheless, the application of the MPNFS framework in the context of immunotherapy remains limited, particularly for
complex clinical scenarios involving viral reactivation, refractory pain, and psychological distress. Such multifaceted
symptom clusters often transcend the boundaries of conventional nursing approaches and demand integrative, collaborative
interventions. To address this gap, the present case report explores the implementation of the MPNFS framework within the
integrative oncology paradigm, incorporating intrathecal drug delivery systems (IDDS) and tele-nursing to manage herpes
zoster—related neuropathic pain and psychological distress in a patient with advanced lung cancer undergoing immunotherapy.

Case Presentation
This case report follows the CARE guidelines.'?

Patient Information
The patient was a 63-year-old woman diagnosed with adenocarcinoma of the right lower lobe (stage cT2aN2M 1c¢) with bone
metastases. She had received nine cycles of sindilizumab (200 mg IV every 3 weeks) combined with anlotinib (12 mg orally
daily, held peri-operatively) for systemic control. For refractory cancer-related pain, she had undergone IDDS implantation
one year earlier, maintaining an Eastern Cooperative Oncology Group (ECOG) performance status of 2.

The patient reported a previous minor wound dehiscence at the IDDS port site, though without infection. She lived with her
husband, had one adult son, and reported good family support but expressed emotional exhaustion from prolonged treatment.

Initial Presentation and Assessment

She developed clustered vesicular eruptions on the left neck with intense burning pain radiating to the head. On
examination, classic HZ rash was observed over the left cervical dermatome (C3—C4)—tense vesicles on an erythema-
tous base containing clear fluid. The IDDS infusion consisted of morphine 1.5 mg/mL + ropivacaine 0.45% at 0.2 mL/h
with a 0.5 mL bolus option. Pain: NRS 67 at the rash site, lancinating pain; NRS 5-6 at the left hip and lower back
(metastatic pain), pressure-like pain. She exhibited marked anxiety (GAD-7 = 16) with frequent crying spells. IDDS port
site showed minimal serous discharge but no erythema or swelling.

A brain CT scan and a wound culture from the IDDS site were obtained. CT revealed mild cerebral atrophy and
ischemic changes without signs of infection. Microbiologic evaluation (Table 1) identified Klebsiella aerogenes and
Enterobacter cloacae subsp. cloacae, demonstrating susceptibility to levofloxacin and most B-lactams, resistance to
trimethoprim-sulfamethoxazole, and no evidence of fungal growth.

Table | Microbiology Laboratory Report (Wound Discharge)

Result Reference Range Result Reference Range

Klebsiella aerogenes 50% Amikacin Susceptible (S) <2 pg/mL
Amikacin Susceptible (S) <2 pg/mL Aztreonam Susceptible (S) <I pg/mL
Aztreonam Susceptible (S) <1 pg/mL Cefazolin Resistant (R) 264 pg/mL
Cefazolin Resistant (R) 264 pg/mL Cefepime Susceptible (S) <I pg/mL
Cefepime Susceptible (S) <1 pg/mL Cefotetan Resistant (R) <4 pg/mL

Cefotetan Susceptible (S) <4 pg/mL Ceftazidime Susceptible (S) <I pg/mL
Ceftazidime Susceptible (S) <1 pg/mL Ceftriaxone Susceptible (S) <I pg/mL

(Continued)
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Table | (Continued).

Result

Reference Range

Result

Reference Range

Ceftriaxone

Ciprofloxacin

Ertapenem

Gentamicin

Imipenem

Levofloxacin

Nitrofurantoin
Piperacillin/Tazobactam
Tobramycin
Trimethoprim/Sulfamethoxazole
Enterobacter cloacae subsp. cloacae

Susceptible (S) <1 pg/mL
Susceptible (S) 0.25 pg/mL
Susceptible (S) 0.5 pg/mL
Susceptible (S) <1 pg/mL

12 pg/mL

Susceptible (S) <0.25 pg/mL
Resistant (R) 128 ug/mL
Susceptible (S) <4 pg/mL
Susceptible (S) <I pg/mL
Susceptible (S) <20 pg/mL
50%

Ciprofloxacin

Ertapenem

Gentamicin

Imipenem

Levofloxacin

Nitrofurantoin
Piperacillin/Tazobactam
Tobramycin
Trimethoprim/Sulfamethoxazole
No fungal growth detected

Susceptible (S) 0.25 pg/mL
Susceptible (S) 0.5 pg/mL
Susceptible (S) <I pg/mL
12 pug/mL

Il pg/mL

164 pg/mL

Susceptible (S) <4 pg/mL
Susceptible (S) <I pg/mL
Resistant (R) 2320 pg/mL

Note: Antimicrobial susceptibility testing was performed by Sir Run Run Shaw Hospital, Zhejiang University School of Medicine. Antibiotic names in bold in the right
column indicate the agents tested against Enterobacter cloacae subsp cloacae (reported in the right section of the table).

Diagnostic Assessment

Based on clinical, laboratory, and imaging findings, the patient was diagnosed with: Herpes zoster (left cervical
dermatome); Refractory mixed pain syndrome (cancer pain + HZ-related neuropathic pain); Localized IDDS port
infection (no intracranial involvement); Severe anxiety related to pain and disease stress. Our primary goal was to

achieve infection control, pain relief, and psychological stabilization through an MPNFS-guided integrative nursing plan.

Therapeutic Intervention (MPNFS Framework Application)

The care plan was developed and implemented according to the MPNFS framework, encompassing five interdependent
dimensions: Medication therapy optimization, Psychological intervention, specialized Nursing services, Family care
coordination, and Social support mobilization. This structure enabled the systematic delivery of multimodal therapy,
aligning with the SIO~ASCO Integrative Oncology principles of patient-centered, evidence-based care.®” The patient’s

clinical course and main intervention were summarized in Figure 1.

Medication Therapy Optimization (M)
Antiviral and Supportive Therapy
Following dermatologic consultation, we initiated intravenous acyclovir 500 mg every 12 hours to inhibit viral replica-
tion and oral methylcobalamin 0.5 mg three times daily to promote neural repair.

Vesicles were aseptically aspirated, and povidone-iodine was applied by nurses three times daily. The lesions had
crusted gradually, and then itching was controlled with ebastine 10 mg daily. Complete epithelialization occurred after 21

days, with no recurrence or adverse effects.

Multimodal Pain Management
In response to an inadequate analgesic regimen, a therapeutic adjustment was instituted, accompanied by vigilant
monitoring for adverse effects.

Before the exclusion of intracranial infection, oxycodone was uptitrated to 40 mg q12h, and gabapentin was replaced
with pregabalin (75 mg bid), with 3 mg subcutaneous morphine available for breakthrough pain. The IDDS was then
optimized by increasing the morphine concentration to 2 mg/mL while maintaining the 0.2 mL/h and 0.5 mL bolus after
the exclusion of intracranial infection. Duloxetine 60 mg daily was added to address both neuropathic pain and anxiety.
After 15 days, pain scores improved and stabilized markedly (NRS reduced from 6-7 to 2-3). Consequently, oxycodone
was successfully discontinued at discharge.
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Symptoms & Signs:
Neck/Head: NRS 6-7
Hip/Back: NRS 5-6
HZ: Tense Vesicles
GAD-7: 16

Pain Management:

IDDS (M1.5+R0.45%)

* Gabapentin 0.6g TID

* Oxycodone ER 10mg Q12H
HZ & Skin Management:
Acyclovir IV

Povidone-iodine TID
Psychosocial Support:
Communication & Education
* Duloxetine 60mg QD

Symptoms & Signs:
Neck/Head: NRS 5
Hip/Back: NRS 4
HZ: Partial Crusting

Pain Management:

IDDS (M1.5+R0.45%)
Pregabalin75mg

* Oxycodone ER 30mg Q12H
Morphine 3mg SC PRN

HZ & Skin Management:
Acyclovir IV
Povidone-iodine TID
Psychosocial Support:
Communication & Education
Duloxetine 60mg QD

Symptoms & Signs:
Neck/Head: NRS 3
Hip/Back: NRS 2-3

HZ: Extensive Crusting & Pruritus

Pain Management:
*IDDS (M2+R0.45%)
Pregabalin75mg
Oxycodone ER 40mg Q12H
HZ & Skin Management:
Acyclovir IV
Povidone-iodine TID

* Ebastine 10mg QD
Psychosocial Support:
Communication & Education
Duloxetine 60mg QD

D23 Discharge

IDDS Retention

Effective symptom management

Post-Discharge
Intervention (through WeChat):
Medication & IDDS guidance
HZ skin healing monitor
Psychosocial Support

Symptoms & Signs:
Neck/Head: NRS 4
Hip/Back: NRS 4-5
HZ: Partial Crusting

Symptoms & Signs:
Neck/Head: NRS 2-3
Hip/Back: NRS 3
HZ: Partial Crusting
GAD-7: 8

Pain Management:

IDDS (M1.5+R0.45%)

* Pregabalin75mg

* Oxycodone ER 20mg Q12H
* Morphine 3mg SC PRN
HZ & Skin Management:

Pain Management:

IDDS (M1.5+R0.45%)
Pregabalin75mg

* Oxycodone ER 40mg Q12H
HZ & Skin Management:

Acyclovir IV Acyclovir IV
Povidone-iodine TID Povidone-iodine TID
Psychosocial Support: Psychosocial Support:
Communication & Education Communication & Education
Duloxetine 60mg QD Duloxetine 60mg QD

Figure | Disease Progression Diagram.

Abbreviations: D, day; BID, twice daily; ER, extended-release; HZ, herpes zoster; IDDS, intrathecal drug delivery system (M, morphine [mg/mL]; R, ropivacaine [0.45%]); IV,
intravenous (500mg Q12H); NRS, numeric rating scale; PRN, as needed; QD, once daily; SC, subcutaneous; TID, three times daily; %, dose change or increase; Bold Text:
key interventions or critical disease stages.

Infection Management

A small amount of serous secretion was shown at the IDDS port site, and therefore, a culture of wound secretion was
performed. Although the pain management team recommended suspending IDDS therapy until culture results were
available, the patient declined, and thus the treatment was continued in accordance with the patient’s preference. The
culture results showed that both were sensitive to levofloxacin and most B-lactams. Accordingly, a 3-day course of oral
levofloxacin (0.5 g once daily) was administered, which led to the resolution of drainage and normalization of

inflammatory markers on follow-up.

Psychological Intervention (P)

At admission, the patient exhibited severe anxiety (GAD-7 = 16) and emotional instability. In accordance with SIO-
ASCO guidance on managing anxiety and depression in cancer,’’ we applied non-pharmaceutical and pharmaceutical
psychological interventions.

A multi-component supportive strategy was implemented. This included empathetic communication and procedural
education from the nursing team, coupled with relaxation training (eg, controlled breathing at 10—15 breaths/min, twice
daily) directed by a mental health specialist nurse. Pharmacologically, duloxetine 60 mg daily was initiated for dual
neuropathic pain and mood modulation. After 16 days of this combined regimen, the patient’s anxiety significantly
improved (GAD-7 score: 8), and the patient subjectively reported feeling “in control again.”

Cancer Management and Research 2026:18
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Specialized Nursing Services (N)

The specialized nursing protocol included comprehensive medication management, continuous symptom monitoring,
wound care, infection prevention, psychological support, and education on empowerment. Specifically, the pain nurse
addressed gabapentin-related dizziness and nausea through dedicated education to improve adherence, conducted regular
IDDS site assessments, monitored pain trends for analgesic titration, and educated the patient on recognizing early signs
of infection to ensure effective self-management after discharge.

Family Care Coordination (F)

Recognizing that sustained cancer care relies critically on family involvement, the “F” (Family) dimension prioritized
shared responsibility and emotional alignment. This was integrated into practice by involving the patient’s husband and
son in educational sessions on pain observation, medication scheduling, and emotional support techniques. The family
was coached to maintain a calm, supportive environment and to assist with gentle skin care. Before discharge, they
received orientation on IDDS troubleshooting and guidance on when and how to seek professional help. This structured
family engagement effectively alleviated anxiety in both the patient and her caregivers.

Social Support Mobilization(S)
A structured WeChat-based telemedicine follow-up was implemented post-discharge to bridge the care transition,
utilizing a platform that is both culturally adapted and highly accessible in China.'* Its functions encompassed video
monitoring of HZ healing and the IDDS site, standardized self-reporting of pain and anxiety, real-time medication
guidance, and coordination with community hospitals for ongoing IDDS maintenance and terminal care.

This Social support mobilization dimension not only ensured ongoing professional oversight but also reduced the
patient’s isolation, enabling care continuity. The family reported high satisfaction and gratitude for “always having
someone to turn to.”

Follow-Up and Outcomes
At the 1-month follow-up, HZ had resolved, and cancer pain was stably controlled. Our hospital collaborates with a local
community hospital to provide continuous IDDS analgesia during the terminal stage, guiding adjustments to analgesics
and parameters based on the patient’s condition via WeChat. The patient continued using the IDDS for another year. At
the terminal stage, the patient passed away in a local community hospital peacefully. The patient and her family are
satisfied with the pain management.

Discussion

Varicella-zoster virus (VZV), a ubiquitous double-stranded DNA alpha herpesvirus, establishes lifelong latency in
sensory ganglion neurons. It causes two main human illnesses: primary varicella (chickenpox) and reactivation as herpes
zoster (shingles).14 The disease progresses through three primary stages. It begins with a prodromal (pre-rash) phase,
characterized 2-3 days before rash onset by systemic symptoms (fatigue, headache, low-grade fever) and neuropathic
sensations (itching, burning, or tingling) in the involved dermatome. This is followed by the acute/active phase, where
a painful, dermatomal rash develops, frequently resulting in substantial quality-of-life impairment. In the chronic phase,
roughly 20% of patients suffer from postherpetic neuralgia (PHN), a condition of persistent neuropathic pain that endures
long after the rash resolves.'*

The coexistence of cancer-related pain and PHN often leads to refractory symptoms, complicating conventional
analgesic strategies due to drug interactions or systemic toxicity. The intrathecal drug delivery system (IDDS) has
emerged as an effective therapeutic alternative for refractory pain.'>'® However, the prolonged home-based care required
for IDDS management presents substantial challenges for both patients and caregivers. This case report illustrates the
integrated management of an advanced lung cancer patient with postherpetic neuralgia during PD-1 inhibitor therapy,
highlighting the critical role of MPNFS in oncological comorbidity management.

Cancer Management and Research 2026:18 heeps: 5
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Studies' "' demonstrate that the integrative care enhances symptom control, improves quality of life, and may extend
survival. This case experienced overlapping cancer pain, herpes zoster—related neuropathic pain, and severe anxiety—
conditions that are difficult to address through pharmacologic treatment alone. The MPNFS framework enabled seamless
integration between antiviral therapy, multimodal analgesia, psychological stabilization, and family engagement.

During immunotherapy for lung cancer, this case developed herpes zoster, and serous discharge was observed at the
IDDS port site. The patient faced multiple risks, including aggravated pain and infection that could lead to discontinua-
tion of IDDS use. These acute complications caused significant physical and psychological distress. Based on the
MPNFS framework, the healthcare team provided medication and education, closely monitored medication adverse
reactions, reinforced psychological support, and guided relaxation exercises. Family members were encouraged to offer
emotional support and actively participate in the healthcare. Continuous post-discharge nursing and social support were
also provided, ultimately alleviating the patient’s symptoms.

Upon admission, the patient exhibited severe anxiety and was visibly distressed, crying. The medical team responded
promptly by implementing comprehensive and individualized management tailored to the patient’s condition. To alleviate
pain associated with herpes zoster, gabapentin was initiated; however, the patient experienced dizziness and nausea
during the initial treatment phase, which exacerbated anxiety. The pain team strengthened medication education for
patients and family members, providing coping strategies and enhancing medication safety and adherence. Due to
suspected intracranial infection, the pain team initially advised discontinuation of the IDDS. However, the patient insisted
on its continued use. Upon discussion with the patient, it was recommended to maintain the current IDDS parameters
while introducing oxycodone and gabapentin. Due to persistent and worsening pain, the treatment was switched to
pregabalin. After ruling out intracranial infection, the IDDS dosage was adjusted, and the analgesic regimen was
continuously optimized, ultimately achieving effective pain relief.

Concurrently, interventions were delivered by mental health physicians and specialist nurses, including psychological
counseling, bedside relaxation training, and the adjunct administration of duloxetine. Family members were also
encouraged to offer active emotional support. Together, these measures contributed to the alleviation of the patient’s
anxiety. These findings are consistent with prior studies,”'® which demonstrated that the MPNFS model can effectively
reduce negative emotional symptoms in lung cancer patients undergoing chemotherapy.

Following discharge, the medical team continued to monitor the healing of the herpes zoster lesions, pain levels, and
IDDS usage via WeChat. In the terminal stage, through collaboration with community hospitals, effective symptom
control was maintained, allowing the patient to pass away peacefully.

The patient experienced debilitating pain and severe anxiety during the acute phase, which profoundly disrupted daily
function. She reported that the multimodal analgesia protocol provided crucial relief, while consistent communication from
the healthcare team offered essential support. Although pain was well-controlled at discharge, residual skin pruritus remained
bothersome. The structured WeChat follow-up plan enhanced her confidence during recovery at home. This case highlights the
importance of early, aggressive multimodal analgesia combined with integrated psychosocial assessment and support.
Management should be dynamically adjusted based on frequent reassessment, and continuity of care—including structured
remote follow-up—should be planned from admission to optimize outcomes and prevent chronic pain.

However, this study has several limitations, primarily stemming from its single-case design. First, the findings are
context-specific to the individual patient described; thus, they lack generalizability to broader populations undergoing
PD-1 therapy. Second, the assessment of outcomes relied predominantly on subjective symptom scores. The absence of
standardized, longitudinal objective measures limits the mechanistic interpretation of outcomes and the ability to track
sustained intervention effects. While this report suggests the potential utility of the MPNFS framework, its efficacy and
broader applicability must be rigorously evaluated through future multi-center trials or mixed-method studies incorpor-
ating controlled designs and objective biomarkers.

Conclusion
The MPNFS-guided integrative nursing framework offers a practical structure for managing multifaceted symptoms in cancer
pain patients receiving immunotherapy, thereby facilitating holistic care continuity from hospital to home. This case demonstrates
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its initial feasibility in direct care. To support broader implementation, future initiatives should first develop specialized training
to equip nurses with the competencies necessary for integrative symptom management in the organizations.
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