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Background: Pseudomonas oryzihabitans, a Gram-negative opportunistic pathogen, is associated with infected burn wounds in
elderly patients with underlying diseases. Moxibustion patch-related deep burns in farmers (due to occupational exposure) often have
nonspecific manifestations, causing diagnostic delays. This case highlights the synergistic role of microbiologically guided antimi-
crobial therapy and surgical intervention.

Case Summary: A 71-year-old female farmer with type 2 diabetes and bilateral lower extremity arteriosclerotic occlusive disease
developed left lower leg third-degree burn due to improper moxibustion patch use; wound infection occurred after self-treatment.
Wound secretion culture confirmed Pseudomonas oryzihabitans (colony count >10° CFU/mL) sensitive to cefoperazone-sulbactam.
She received microbiologically guided antimicrobial therapy combined with surgical debridement, negative pressure wound therapy
(NPWT), and elective split-thickness skin grafting. Postoperatively, infection indicators decreased significantly, the wound healed well,
and no recurrence or complications were observed.

Conclusion: Elderly patients with underlying diseases are at high risk of such burns and infections. The synergistic application of
microbiologically precise antimicrobial therapy and surgical intervention is key to improving efficacy and reducing recurrence.
Keywords: moxibustion patch, third-degree burn, Pseudomonas oryzihabitans, antimicrobial therapy, surgical debridement, negative

pressure wound therapy, NPWT

Introduction

As a convenient modified form of traditional Chinese medicine (TCM) thermotherapy, moxibustion patches are widely
used for home-based management of chronic pain due to their ease of operation and low cost.' However, elderly
populations, especially farmers with underlying diseases such as diabetes mellitus and vascular disorders, are at high risk
of deep burns from improper use. This is attributed to reduced skin sensation, microcirculatory disturbance, impaired
tissue healing capacity, insufficient medical knowledge and weak self-protection awareness.” Burn wounds are suscep-
tible to opportunistic infections, among which Pseudomonas oryzihabitans, a Gram-negative opportunistic pathogen
widely distributed in soil, water and other farm environments, poses a significantly higher infection risk to farmers due to
occupational exposure.’ The clinical manifestations of Pseudomonas oryzihabitans infection are non-specific, leading to
easily delayed diagnosis and treatment, and the presence of underlying diseases further complicates the condition.*
Currently, reports on moxibustion patch-induced burns complicated with Pseudomonas oryzihabitans infection remain
scarce.” The synergistic strategy of microbiological diagnosis-guided precise antibiotics plus staged surgical repair has
been rarely summarized. This article reports a typical case and provides evidence-based references for clinical diagnosis

and treatment.
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Case Presentation
History

A 71-year-old female farmer, with a history of long-term farm work, was admitted to the hospital by wheelchair due to
“redness, swelling and ulceration of the left lower leg caused by moxibustion patch scald for more than half a month”.
Past medical history: type 2 diabetes mellitus for more than 20 years, with a maximum blood glucose of 18 mmol/L,
treated with subcutaneous injection of insulin aspart 15 U before three meals + insulin glargine 16 U at bedtime;
hypertension, maximum blood pressure of 180 mmHg, regularly taking amlodipine besylate tablets 5 mg qd; hyperli-
pidemia, treated with clopidogrel bisulfate tablets 75 mg qd and atorvastatin calcium tablets 20 mg qn.

Clinical Findings

Physical examination on admission: body temperature 36.3°C, respiratory rate 19 breaths/min, pulse 78 beats/min, blood
pressure 120/69 mmHg. The patient was conscious, with moderate nutrition, admitted by wheelchair. The middle and
lower segments of the right thigh were absent; three wounds were observed on the lower 1/2 of the left lower leg: anterior
wound 5.5 cm x 5.0 cm, base completely covered with black eschar, with a small amount of yellow purulent secretion at
the edge, surrounding skin erythematous and warm; lateral wound 10.0 cm x 5.5 cm, base completely covered with black
eschar, surrounding skin erythematous and warm; medial wound 8.0 cm X 4.5 c¢cm, base with 50% black eschar, 25%
yellow tissue and 25% red tissue, partial shedding of yellow eschar, surrounding skin erythematous and warm; no
fluctuation was felt on palpation of the three wounds. Muscle strength of extremities was grade V, tendon reflexes were
normal, and pathological reflexes were negative.

Laboratory and Imaging Examinations

Laboratory examinations: Emergency electrolyte test: potassium 2.92 mmol/L, calcium 2.07 mmol/L; infection markers:
serum amyloid A 108.91 mg/L, C-reactive protein 19.9 mg/L; fasting blood glucose 6.9 mmol/L on the next day after
admission. Bacterial culture of wound secretions (24-hour blood agar plate) showed Gram-negative bacilli (Figure 1),
and identification by VITEK MS MALDI-TOF mass spectrometry confirmed Pseudomonas oryzihabitans (colony count
>10° CFU/mL) (Figure 2); drug sensitivity test showed sensitivity to multiple antibiotics including cefoperazone-
sulbactam, piperacillin-tazobactam and imipenem (Table 1). Imaging examinations: Chest X-ray and electrocardiogram
showed no obvious abnormalities, and no surgical contraindications were found.

Treatment
Based on the patient’s condition, a comprehensive treatment plan of “microbiologically guided antimicrobial therapy +
surgical intervention + management of underlying diseases + nutritional support” was adopted: Anti-infection treatment:

Figure | Bacterial culture morphology of wound secretions on 24-hour blood agar plate (left) and microscopic Gram staining morphology of bacteria (right).
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Figure 2 VITEK MS MALDI-TOF mass spectrometry identification result of Pseudomonas oryzihabitans.

20000

Cefoperazone-sulbactam was selected according to drug sensitivity results; Surgical intervention: Phased debridement,

negative pressure wound therapy and split-thickness skin grafting were performed; Management of underlying diseases:

Intensified insulin therapy for hypoglycemia, amlodipine for hypertension to maintain stable blood glucose and blood

Table | Antimicrobial Susceptibility Test Results of Pseudomonas oryzihabitans (VITEK 2 Compact System)

Antimicrobial Agent Result | Method | Result Interpretation | Susceptible | Intermediate | Resistant
Ceftriaxone <8 MIC Susceptible <8 16-32 >64
Ceftazidime <1 MIC Susceptible <8 16 >32
Cefepime 4 MIC Susceptible <8 16 >32
Aztreonam 4 MIC Susceptible <8 16 >32
Imipenem 4 MIC Susceptible <4 8 >16
Piperacillin/Tazobactam <l6/4 MIC Susceptible <l6/4 14/1 >128/4
Cefoperazone/Sulbactam <l6/8 MIC Susceptible <l6/8 32/16 >64/32
Ciprofloxacin | MIC Susceptible <l 2 >4
Levofloxacin 2 MIC Susceptible <2 4 >8
Tobramycin <l MIC Susceptible <4 8 26
Gentamicin <2 MIC Susceptible <4 8 26
Amikacin <4 MIC Susceptible <lé 32 >64
Minocycline <4 MIC Susceptible <4 8 216
Chloramphenicol <8 MIC Susceptible <8 16 >32
Trimethoprim-Sulfamethoxazole | <2/38 MIC Susceptible <2/38 - 24/76
Colistin <0.5 MIC Susceptible <4 - >4
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pressure; Supportive treatment: Potassium chloride supplementation to correct hypokalemia, nutritional support due to
NRS 2002 score >3 points, and nadroparin for prevention of deep vein thrombosis. VTE risk score 4 points, moderate
risk.

First-stage operation: Under local anesthesia, “debridement of left lower leg burn + negative pressure wound therapy”
was performed. Black eschar, necrotic tissues and purulent secretions of the three wounds were thoroughly debrided,
hemostasis was achieved, negative pressure sponge was covered, sealed with surgical film, and one negative pressure
drainage tube was indwelled to maintain central negative pressure suction. Intraoperative blood loss was about 20 mL,
and the operation was smooth.

Postoperative treatment: Cefoperazone-sulbactam anti-infection was continued (course of 10 days), the drainage tube
was kept unobstructed and sealed, regular dressing changes were performed, and blood glucose, blood pressure and
infection indicators were closely monitored. On the first day after operation, the wound dressing was clean without
oozing of blood or fluid; on the third day after operation, re-examination of infection markers showed serum amyloid
A 352 mg/L and C-reactive protein 8.6 mg/L, which were significantly lower than those before operation; on the
seventh day after operation, bacterial culture of wound secretions was negative.

Second-stage operation: Under local anesthesia, “debridement of left lower leg burn + split-thickness skin grafting +
negative pressure wound therapy” was performed. Split-thickness skin grafts with an area of 2.5% were harvested from
the left thigh, trimmed into 0.3-0.5 cm squares, and covered on the 8.0 cm % 4.5 cm medial wound of the left lower leg.
Vaseline gauze, mesh gauze and negative pressure sponge were sequentially applied, and compressive bandaging was
performed with surgical film sealing. Intraoperative blood loss was about 5 mL, and the operation was smooth.

Outcomes
The negative pressure device was removed 2 weeks after skin grafting, and granulation tissue grew well in the wound
without signs of infection; subsequent regular dressing changes were performed until the wound was completely healed.

During follow-up, the wound healed well without complications such as infection recurrence or skin graft necrosis
(Figure 3).

Discussion

This patient presents a rare and clinically innovative case of third-degree burn induced by improper moxibustion patch
use, complicated by infection with Pseudomonas oryzihabitans—an emerging opportunistic pathogen that has been
rarely reported in burn wound infections, especially in the context of traditional Chinese medicine (TCM)-derived
thermal injuries. Beyond the conventional “microbiologically precise antimicrobial therapy + surgical intervention”
paradigm.

Pseudomonas oryzihabitans is a Gram-negative, aerobic, flagellated opportunistic pathogen widely distributed in
natural environments such as soil and water. Farmers are prone to skin and mucous membrane contamination due to long-
term exposure to farm environments.® In this case, the patient was complicated with diabetes mellitus and arteriosclerotic
occlusive disease, with impaired immune function and damaged skin barrier, which provided favorable conditions for
bacterial invasion and reproduction.” The bacterium is characterized by positive catalase and oxidase activity, and some
strains can produce B-lactamases or activate efflux pump systems, leading to multidrug resistance.® Therefore, micro-
biological testing is crucial for diagnosis and treatment. Bacterial culture of wound secretions combined with mass
spectrometry identification can quickly confirm the pathogenic bacteria, interpreted according to CLSI/EUCAST guide-
lines. A colony count >10° CFU/mL confirmed a true infection rather than contamination.” Drug sensitivity test provides
a basis for the selection of antimicrobial agents. In this case, the drug sensitivity results showed that the patient was
sensitive to cefoperazone-sulbactam, which was administered for 10 days after operation. Combined with surgical
debridement, the infection indicators decreased rapidly, and bacterial culture turned negative 7 days after operation,
confirming the effectiveness of precise antimicrobial therapy. Clinically, blind use of broad-spectrum antibiotics should
be avoided to prevent the induction of drug resistance. Commonly used sensitive drugs include cefoperazone-sulbactam,
piperacillin-tazobactam and carbapenems.®
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Figure 3 The wound treatment status of the patient. (a) Preoperative appearance of the burn wound on the lower 1/2 of the left lower leg (third-degree burn); (b) Anterior
wound (5.5cmx5.0cm) with 100% black eschar coverage at the base, a small amount of yellow purulent secretion at the edge, surrounding skin erythema and increased skin
temperature, no fluctuation on palpation; (c) Lateral wound (10.0cmx5.5cm) with 100% black eschar coverage at the base, surrounding skin erythema and increased skin
temperature, no fluctuation on palpation; Medial wound (8.0cmx4.5cm) with 50% black eschar coverage, 25% yellow tissue and 25% red tissue at the base, partial shedding of
yellow eschar, surrounding skin erythema and increased skin temperature, no fluctuation on palpation; (d) Debridement of necrotic tissues and purulent secretions in the
skin and subcutaneous tissue, followed by vacuum-assisted closure; (e) Wound healing status 7 days after the first operation (granulation tissue grew well with no obvious
exudation); (f) Healing status of the anterior wound 7 days after debridement, split-thickness skin grafting and vacuum-assisted closure; (g) Good healing status of the lateral
wound.

For deep burn wounds complicated with infection, the core value of surgical intervention lies in removing the source
of infection and repairing tissue defects, which complements antimicrobial therapy. Thorough removal of necrotic tissues
and purulent secretions can directly reduce bacterial load, eliminate infection foci, prevent bacterial invasion into deep
tissues, and create conditions for the effectiveness of antimicrobial agents. In this patient, the preoperative wound was
covered with black eschar, under which a large number of bacteria and necrotic tissues were hidden. Simple antimicrobial
therapy was difficult to penetrate, and the infection was quickly controlled after debridement with improved wound
drainage.” Postoperative application of vacuum-assisted closure can effectively remove wound exudate, reduce edema,
promote local blood circulation, improve the wound microenvironment, and create conditions for granulation tissue
growth and subsequent skin grafting.'® It is especially suitable for large-area and irregular infected wounds. For full-
thickness skin defects caused by third-degree burns, skin grafting is a key method for wound repair, which can quickly
cover the wound, reconstruct the skin barrier, and reduce the risk of reinfection. In this case, first, debridement to control
infection, then skin grafting to repair defects, which conforms to the surgical principle of “controlling infection first, then

repairing tissue”."'

Infection and Drug Resistance 2026:19 heeps: 5
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The synergistic effect of the two is the core to improve the cure rate. Debridement directly removes most bacteria and
necrotic tissues, reduces the target of antimicrobial agents, increases local drug concentration, and enhances antimicrobial
efficacy;'? Preoperative use of sensitive antibiotics can control systemic infection,'® reduce wound inflammation and
edema, and create safe conditions for surgery; postoperative continuation of antimicrobial therapy can eliminate residual
bacteria, reduce the risk of surgical site infection, and avoid skin graft failure; Postoperatively, the treatment effect is
evaluated and the course of antimicrobial therapy is adjusted according to infection indicators and bacterial culture
results, ensuring that skin grafting is performed only after complete control of infection, realizing the orderly progress of
“infection control - tissue repair”.

The high-risk factors of this patient include elderly farmer, multiple underlying diseases, improper use of moxibustion
patch and self-treatment of the wound.'* For elderly patients with diabetes mellitus and vascular diseases, inform them of
the contraindications and risks of moxibustion patch use, and avoid prolonged application;'> After burns, patients should
be guided to avoid spontaneous rupture of blisters and topical application of unknown drugs, and seek medical treatment
in a timely manner for standardized treatment;'® For occupational exposure populations such as farmers, alert to the risk
of infection by environmental pathogenic bacteria such as Pseudomonas oryzihabitans, and perform wound secretion
culture early to avoid misdiagnosis and mistreatment.

Conclusion

Elderly patients with underlying diseases are prone to deep burns due to improper use of moxibustion patches, and
occupational exposure increases the risk of Pseudomonas oryzihabitans infection. The diagnosis and treatment of such
cases should adhere to the principle of “microbiologically precise antimicrobial therapy + synergistic surgical
intervention”: early identification of pathogenic bacteria and selection of sensitive antibiotics through bacterial culture
and drug sensitivity test, timely debridement to remove infection foci, combined with negative pressure wound therapy
and skin grafting to repair wounds, while strengthening the management of underlying diseases and nutritional
support. Early pathogen identification, targeted antibiotics and staged surgical intervention are critical to successful
treatment.
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