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ABSTRACT
Polymyxin B is a last-line therapy for multidrug-resistant Gram-negative infections, with 
nephrotoxicity and neurotoxicity being the most recognized adverse effects. Cutaneous 
and vascular complications are rare and underreported. We describe a 34-year-old male with 
carcinoma of the buccal mucosa who developed surgical site infection due to MDR Klebsiella 
pneumoniae. He received intravenous polymyxin B (0.75 million units per dose, twice daily, as per 
institutional ICU protocol), and on Day 4 developed a non-pruritic facial maculopapular rash and 
infusion-site pain with Doppler-confirmed superficial thrombophlebitis. Both resolved after drug 
withdrawal and supportive management. Causality assessment using Naranjo and WHO-UMC 
scales indicated a probable association. To our knowledge, this is the first Indian report of 
simultaneous dermatologic and vascular adverse reactions to polymyxin B. Early recognition and 
preference for central venous access may prevent complications and improve safety.

Keywords: Adverse drug reaction, Drug-induced rash, MDR Klebsiella, Polymyxin B, 
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INTRODUCTION

Polymyxin B has re-emerged as an essential antimicrobial agent 
against Multidrug-Resistant (MDR) Gram-negative pathogens 
such as Klebsiella pneumoniae, Acinetobacter baumannii, 
and Pseudomonas aeruginosa (Tsuji et al., 2019; Lahiry et al., 
2017). Although nephrotoxicity and neurotoxicity are the 
most recognized adverse effects, cutaneous manifestations and 
infusion-related reactions such as thrombophlebitis are less 
frequently reported.

Emerging literature has identified delayed-onset facial 
hyperpigmentation and rash as possible adverse events with 
polymyxin B (Kura and Sonawane, 2023; Mattos et al., 2017; 
Zheng et al., 2018). Proposed mechanisms include non-IgE-
mediated histamine release, inflammatory cytokine activation 
(e.g., IL-6), and melanocyte stimulation via MAPK and PKA 
pathways (Mattos et al., 2017; Zheng et al., 2018). In addition, 
the acidic nature and irritant profile of polymyxin B can cause 
local vascular injury when administered peripherally (Vardakas 

and Falagas, 2017). Despite its life-saving potential, polymyxin 
B poses a dilemma between therapeutic benefit and Adverse 
Drug Reaction (ADR) risk. Given the increasing reliance on 
polymyxins in Indian ICUs, it is critical to document and analyze 
even uncommon adverse events. This not only contributes to 
pharmacovigilance data but also may influence future dosing 
protocols, infusion practices, and monitoring strategies.

We report a case of polymyxin B-induced facial rash and superficial 
thrombophlebitis in a young adult with MDR Klebsiella infection. 
This dual presentation has not been frequently reported in Indian 
patients and highlights preventable aspects of polymyxin B 
toxicity.

Case Report
A 34-year-old male with carcinoma of the right buccal mucosa 
underwent wide local excision, marginal mandibulectomy, right 
neck dissection, and free flap reconstruction on 19 May 2025. 
He was readmitted to the Neuro Trauma Unit, Ruby Hall Clinic, 
Pune, India, on 12 June 2025 with signs of surgical site infection, 
including localized erythema, swelling, and purulent discharge 
from the operative site.

Initial differential diagnoses included deep space neck abscess 
and flap necrosis. Surgical site exploration ruled out necrosis 
or abscess, and pus swab culture revealed MDR Klebsiella 
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pneumoniae resistant to all tested β-lactams, carbapenems, 
aminoglycosides, and fluoroquinolones. The isolate was sensitive 
only to colistin (MIC 0.5 µg/mL). Polymyxin B was selected 
over colistin because it is administered as the active moiety (no 
prodrug conversion), enabling more predictable exposure and 
faster attainment of therapeutic concentrations in critically ill 
patients. In addition, its PK profile is less dependent on renal 
function, reducing variability in target attainment for severe 
MDR Gram-negative infections.

After a negative test dose, intravenous polymyxin B was initiated 
on 14 June 2025 at 1.25 mg/kg (Polymyxin B base activity, PBA) 
every 12 hr for a 60-kg patient (≈ 75 mg PBA per dose, equivalent 
to ≈ 750,000 units or 0.75 million units per dose). The dosing 
regimen followed institutional ICU protocol and aligns with 
international consensus guidelines for optimal polymyxin B use 
(Tsuji et al., 2019). Infusions were administered slowly over 2-3 
hr with scheduled IV site rotation every 48 hr. On Day 4 (17 
June), after the 7th dose of polymyxin B, the patient developed 
a non-pruritic maculopapular rash over the cheeks and perioral 
area without mucosal involvement or systemic symptoms, as 
shown in Figure 1. There was no associated fever or eosinophilia. 
Dermatology evaluation suggested a delayed hypersensitivity 
reaction. Although no biopsy was performed, differential 
diagnoses including viral exanthema, contact dermatitis, and 
drug-induced exanthem were considered less likely due to the 
lack of systemic symptoms, absence of new topical exposures, 
and the temporal association with polymyxin B initiation. The 
drug was discontinued on 17 June, and the rash resolved without 
corticosteroids.

On the same day, the patient complained of pain and swelling in 
the left upper limb at the previous IV site. Examination revealed 
localized induration, tenderness, and post-inflammatory 
hyperpigmentation. Venous Doppler revealed thrombosis in the 
cephalic, basilic, and median cubital veins with preserved deep 
venous flow, consistent with superficial thrombophlebitis.

Renal function and inflammatory markers were within 
normal limits except for a mildly elevated D-dimer (410 ng/
mL). Thrombophilia screening, including lupus anticoagulant 
and antiphospholipid antibodies, was negative. Carotid 
Doppler and IJV imaging revealed no central vein thrombosis. 
Echocardiography showed normal cardiac structure and function 
(EF 60%) with no thrombus.

Medications administered from 14 to 17 June included polymyxin 
B, tigecycline, pantoprazole, and supportive IV fluids. Although 
tigecycline has been associated with cutaneous reactions in rare 
instances, it was continued throughout the course of therapy 
without exacerbation of the rash. Notably, the facial rash began 
improving even while tigecycline was ongoing, which further 
supports polymyxin B as the more likely culprit. Cetirizine was 
initiated after rash onset. No NSAIDs, contrast agents, or known 

thrombogenic drugs were used during this period. The patient 
was managed with enoxaparin, Daflon, Chymoral Forte, and 
magnesium sulfate dressings. A central femoral line was inserted 
for subsequent IV therapy. Causality assessment using the 
Naranjo scale yielded a score of 7 (probable). WHO-UMC criteria 
similarly supported a probable/likely association. Rechallenge 
was considered unethical. A concise summary of the dual adverse 
reactions is provided in Table 1.

DISCUSSION

Polymyxin B remains a cornerstone for treating multidrug-resistant 
Gram-negative infections but is associated with notable toxicity 
risks. While nephrotoxicity and neurotoxicity are well recognized, 
cutaneous hypersensitivity reactions and local infusion-site 
complications are underreported (Tsuji et al., 2019; Lahiry et al., 
2017).

Our patient developed a non-pruritic, non-vesicular facial 
maculopapular rash on Day 4 of treatment, which resolved 
promptly after discontinuation of polymyxin B. The localized rash, 
without systemic manifestations, aligns with previously reported 
delayed-onset cutaneous reactions to polymyxin B, potentially 
mediated through histamine release, melanocyte activation, and 

Figure 1: Non-pruritic erythematous maculopapular rash on the right cheek 
and perioral region noted during polymyxin B therapy. The rash was limited 
to the facial region and gradually resolved after discontinuation of the drug.
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Adverse Reaction Onset 
(Day)

Clinical Features Investigations Causality* Outcome

Facial rash Day 4 
(after 7th 
dose)

Non-pruritic 
maculopapular rash 
over cheeks and 
perioral area; no fever 
or eosinophilia

Dermatology review 
(no biopsy)

Probable Resolved after drug 
discontinuation and 
antihistamine

Superficial 
thrombophlebitis

Day 4 
(same 
day)

Pain, swelling, 
and induration at 
previous IV site

Doppler: thrombosis 
of cephalic, basilic, 
and median cubital 
veins; deep venous 
flow preserved

Probable Improved with 
anticoagulation, local 
care, and central line 
placement

Causality assessed using Naranjo Adverse Drug Reaction Probability Scale (score 7) and World Health Organization - Uppsala Monitoring Centre system (both 
“Probable”).

Table 1: Summary of Polymyxin B-Induced Dual Adverse Reactions.

Figure 2: Proposed mechanism of polymyxin B-induced dual adverse reactions. Polymyxin B may trigger non-IgE-mediated histamine release, leading to a 
facial maculopapular rash, and simultaneously activate pro-inflammatory cytokines (e.g., IL-6) with downstream MAPK and PKA pathway involvement, resulting 

in endothelial injury and superficial thrombophlebitis.

non-IgE-mediated inflammatory pathways (Kura and Sonawane, 
2023; Mattos et al., 2017; Zheng et al., 2018). Similar pigmentary 
changes in Indian patients have also been described in earlier 
reports (Lahiry et al., 2017; Kura and Sonawane, 2023).

The pathophysiology of these concurrent reactions can be 
explained by the dual toxicodynamic actions of polymyxin B 
on cutaneous and vascular tissues. The facial eruption likely 
represents a non-IgE-mediated inflammatory response driven by 
mast-cell histamine release and secondary cytokine activation, 
particularly interleukin-6 and downstream MAPK/PKA 
signaling, which cause dermal vasodilation and keratinocyte 
irritation (see Figure 2). Several reports have demonstrated 
melanocyte stimulation and histologic evidence of inflammatory 
pigmentation with polymyxin B therapy (Mattos et al., 2017; 
Zheng et al., 2018).

In parallel, the superficial thrombophlebitis observed at the 
infusion site can be attributed to endothelial irritation caused by 
the cationic, amphipathic structure and acidic pH of polymyxin 
B. These physicochemical properties disrupt endothelial 
membranes, activate platelets and local coagulation pathways, 
and promote localized vascular inflammation. Peripheral infusion 
amplifies this risk due to the smaller vessel caliber and reduced 
hemodilution compared with central venous access. Even with 
slow infusion rates and site rotation, repeated peripheral exposure 
can precipitate venous inflammation and thrombosis (Urbanetto 
et al., 2016; Vardakas and Falagas, 2017).

The absence of deep-vein involvement in our patient further 
supports a localized vascular mechanism rather than a systemic 
thrombotic event. Although no biopsy was performed, clinical 
reasoning, temporal association, and causality assessment 
strongly suggest polymyxin B as the offending agent. In routine 
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clinical practice, dermatologists often omit biopsy when the 
reaction is mild, reversible, and temporally linked to a specific 
drug exposure.

Internationally, similar adverse events have been sporadically 
reported, although documentation remains limited. Reports 
from China have described rare cases of polymyxin B-induced 
skin hyperpigmentation (Zheng et al., 2018), while infusion-site 
inflammation and phlebitis related to peripheral intravenous 
catheter use have been noted in critical-care settings (Urbanetto 
et al., 2016). However, very few publications describe the 
simultaneous occurrence of cutaneous and vascular reactions, 
and none have specifically reported this presentation in head-and-
neck cancer patients.

This dual presentation, corroborated by Doppler imaging and 
temporal correlation with polymyxin B therapy, adds to the 
growing recognition of underreported cutaneous-vascular 
adverse effects. These findings underscore the importance of 
pharmacovigilance and emphasize the need to avoid peripheral 
administration whenever feasible. Central venous access should 
be prioritized for anticipated prolonged therapy, and early 
dermatologic and vascular evaluation is essential to detect and 
manage such complications.

CONCLUSION

This case describes a rare dual adverse reaction to polymyxin B, 
with both a facial rash and superficial thrombophlebitis occurring 
simultaneously. Prompt discontinuation and supportive care 
led to full recovery. Early recognition, central venous access for 
prolonged therapy, and vigilant pharmacovigilance reporting 
are essential to prevent such complications and improve patient 
safety.
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