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Abstract

We present a case of iodine-induced allergic contact dermatitis in a 10-year-old child. The child had a
superficial wound on the left knee from an injury and was treated with daily applications of povidone-
iodine (PVP-I) ointment for three to four days. The child subsequently developed a worsening skin lesion
that increased from an initial 2 cm to 10 cm, spreading over the upper part of the leg, accompanied by pain
and scanty discharge. Referred to the dermatology department, the dermatologist diagnosed iodine-induced
allergic contact dermatitis based on the clinical presentation and the absence of other oral or topical
medications, as well as no history of allergy to any substances or medications. Discontinuation of the
suspected PVP-I ointment led to complete healing within 10 days with the use of only an emollient. This
case underscores the importance of recognizing iodine allergy as a potential complication when used in
wound care, particularly in pediatric patients.
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Introduction

Povidone-iodine (PVP-I) is an iodine-containing antiseptic and disinfectant. This antiseptic is widely
popular for hand washing and wound care in hospital settings as well as at home. PVP-I is a commercially
available formulation that contains polyvinylpyrrolidone. Shelanski HA and Shelanski MV first introduced
PVP-1in 1956 [1]. PVP-I is a water-soluble formed by the combination of molecular iodine and
polyvinylpyrrolidone. The 10% polyvinylpyrrolidone-iodine solution contains 90% water, 8.5%
polyvinylpyrrolidone, and 1% each of available iodine and iodide [2]. PVP-I has broad-spectrum
antimicrobial properties against bacteria, including anaerobic and sporulated organisms, fungi, protozoa,
viruses, and certain bacterial spores [3].

When utilized appropriately, PVP-I is generally considered safe as an antiseptic, with an exceptionally low
occurrence of allergy and contact dermatitis among normal subjects. Out of 5,000 applications, only two
allergic reactions have been documented [4]. However, it has the potential to induce allergic contact
dermatitis, which can lead to severe skin reactions [5]. Allergic contact dermatitis resulting from the
application of PVP-I for wound care in paediatric cases is infrequently reported. We are presenting a similar
case where allergic contact dermatitis developed after the application of PVP-I ointment in wound care in a
paediatric case.

Case Presentation

A 10-year-old girl child presented with a superficial wound on the left knee after an injury. The lesion was
initially 0.5 cm in diameter and was treated with PVP-I 5% weight/weight (w/w) ointment application two to
three times a day. After five days of PVP-I ointment application, however, instead of improving, the lesion
increased in size to approximately 10 cm in length and 4 cm in width at its widest point. It spread to the
upper part of the lower leg and became itchy and tender. The wound appeared yellowish exudates with
irregular margins and undermined in some areas, suggesting the involvement of deeper tissues (Figure 1).
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FIGURE 1: (A) Povidone-iodine-induced allergic dermatitis on the left
knee; (B) Wound healed 10 days after discontinuation of povidone-
iodine ointment.

(A) The image was of a wound measuring 10 cm in length and 4 cm in width that spread from the knee to the
upper part of the lower leg, after daily application of povidone-iodine ointment for three to four days. The wound
showed yellowish exudates and had irregular margins with areas of undermining, indicating deeper tissue
involvement. (B) After 10 days of discontinuing povidone-iodine ointment, the wound completely healed with the
use of emollient only.

The child was referred to the dermatology department. There was no history of allergies to any substances or
medications. There was no history of oral intake or topical application of any medications simultaneously.
The dermatologist suspected allergic contact dermatitis induced by the PVP-I ointment based on clinical
examination and history of exposure. The suspected PVP-I was stopped, and the lesion was managed with
emollients. The lesion completely healed within 10 days.

According to WHO [6], the assessment of causality for allergic contact dermatitis induced by PVP-I was
categorized as "probable". According to the Hartwig and Siegel criteria, the severity of adverse drug reaction
(ADR) is classified as "Level 3" [7].

Discussion

PVP-I can be applied prophylactically during wound cleaning and therapeutically as a leave-on treatment
for both contaminated chronic and acute wounds [8]. Contamination with pathogenic microbes can lead to
infection and sepsis, which can interfere with the healing process [9].

The role of iodine in wound care is primarily as an antimicrobial agent. The concentration of free iodine
determines the germicidal action of PVP-I [10]. The absorption of iodine is affected by factors such as the
concentration of the solution used, the frequency of applications, and the route of administration,
specifically when applied topically on the skin [11]. However, the condition of the skin barrier will determine
transdermal iodine absorption. The absorption will be increased if the skin barrier is broken as in wounds
and also dependent on skin age and surface area of application [12]. Knolle and colleagues showed that
absorption occurs through intact adult skin following five sessions of five-minute scrubbing with a
polyvinylpyrrolidone-iodine scrub preparation [11]. Systemically absorbed iodine binds to serum albumin in
the bloodstream and is subsequently eliminated by the kidneys [13].

Polyvinylpyrrolidone, the hydrophilic polymer that acts as a carrier in PVP-I, does not have any intrinsic
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antibacterial activity. Clinical administration of polyvinylpyrrolidone-iodine through any route may lead to
systemic iodine absorption. While no cutaneous or mucosal absorption of polyvinylpyrrolidone has been
observed in healthy laboratory animals, research on inflamed membranes is currently unavailable [3].

Due to the low concentration of free iodine in PVP-I, skin irritation is typically less pronounced during
short-term contact [14]. Many researchers have reported instances of moderate to severe irritant contact
dermatitis resulting from the application of PVP-I for preoperative painting and draping [15]. The
equilibrium between povidone-bound iodine and free iodine in PVP-I formulations is pivotal for maximizing
antimicrobial efficacy while minimizing safety concerns. By carefully adjusting the formulation,
concentration, and temperature, PVP-I provides a stable and tolerable antiseptic for wound healing [16].
Preclinical and clinical research is actively exploring various formulations and concentrations. Nevertheless,
despite these advancements, some cases of adverse events remain unanswered [10].

The lower concentration, shorter contact time, and intact skin barrier typically reduce the likelihood of
systemic absorption of free iodine, thereby minimizing the risk of allergy. However, in the case of ointment
formulation, prolonged retention and continuous absorption from the wound area, including raw and
subcutaneous tissues, may facilitate iodine absorption. This can sensitize surrounding tissues and
exacerbate dermatitis progression. Several cases in the literature have reported contact dermatitis from
PVP-I solution used for painting and draping on large intact skin areas. This case presents contact
dermatitis in pediatric patients when used for wound care in smaller sizes, highlighting its potential to
induce allergic reactions.

Conclusions

PVP-I is an antimicrobial agent known for its broad spectrum of activity. It is widely used as a potent
antiseptic in treating wounds, skin conditions, and vaginal infections for preventing infections. However, its
capacity to permeate the skin and subcutaneous tissues may lead to allergic contact dermatitis, especially in
pediatrics. Healthcare providers should carefully balance its therapeutic benefits with potential risks,
including allergic reactions when employing it for pediatric wound management. Understanding these
considerations is crucial for optimizing patient safety and treatment outcomes.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Kiran G. Piparva, Bhavesh Kanabar, Rajvi B. Kanabar
Acquisition, analysis, or interpretation of data: Kiran G. Piparva, Bhavesh Kanabar, Rajvi B. Kanabar
Drafting of the manuscript: Kiran G. Piparva, Bhavesh Kanabar, Rajvi B. Kanabar

Critical review of the manuscript for important intellectual content: Kiran G. Piparva, Bhavesh
Kanabar, Rajvi B. Kanabar

Supervision: Kiran G. Piparva, Bhavesh Kanabar, Rajvi B. Kanabar

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Shelanski HA, Shelanski MV: PVP-iodine: history, toxicity and therapeutic uses. ] Int Coll Surg. 1956,
25:727-34.

2. Betadine solution-povidone-iodine solution, Atlantis Consumer Healthcare, Inc. (1976).
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=1b1e224c-8c00-46ea-9bdd-
020a9b45321d &type=display.

3. Zamora JL: Chemical and microbiologic characteristics and toxicity of povidone-iodine solutions. Am |
Surg. 1986, 151:400-6. 10.1016/0002-9610(86)90477-0

4. Povidone - iodine. (2019). Accessed: May 2, 2024: https://www.poison.org/articles/povidone-iodine-safe-
use-of-a-common-antiseptic-193.

2024 Kanabar et al. Cureus 16(7): €65121. DOI 10.7759/cureus.65121 3of4


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://pubmed.ncbi.nlm.nih.gov/13332267/
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=1b1e224c-8c00-46ea-9bdd-020a9b45321d&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=1b1e224c-8c00-46ea-9bdd-020a9b45321d&type=display
https://dx.doi.org/10.1016/0002-9610(86)90477-0
https://dx.doi.org/10.1016/0002-9610(86)90477-0
https://www.poison.org/articles/povidone-iodine-safe-use-of-a-common-antiseptic-193
https://www.poison.org/articles/povidone-iodine-safe-use-of-a-common-antiseptic-193

Cureus

Part of SPRINGER NATURE

10.
11.

12.

The use of the WHO-UMC system for standardised case causality assessment . Accessed: May 2, 2024:
https://www.who.int/docs/default-source/medicines/pharmacovigilance/whocausality-assessment.pdf.
Naranjo adverse drug reaction probability scale. (2017). Accessed: Jan 31, 2022:
https://www.cmaj.ca/content/cmaj/suppl/2022/04/20/194.16.E581.DC3/211687-case-3-at.pdf.

Hartwig SC, Siegel ], Schneider P]: Preventability and severity assessment in reporting adverse drug
reactions. Am ] Hosp Pharm. 1992, 49:2229-32.

Back DA, Scheuermann-Poley C, Willy C: Recommendations on negative pressure wound therapy with
instillation and antimicrobial solutions - when, where and how to use: what does the evidence show?. Int
Wound J. 2013, 10 Suppl 1:32-42. 10.1111/iwj.12183

Edwards R, Harding KG: Bacteria and wound healing. Curr Opin Infect Dis. 2004, 17:91-6.
10.1097/00001432-200404000-00004

Rackur H: New aspects of mechanism of action of povidone-iodine . ] Hosp Infect. 1985, 6:13-23.

Knolle P, Globe B, Globe Ii, Anders C: Release of iodide from povidone-iodine (PVP-I) in PVP-I
preparations. A review of iodide tolerances and a comparative clinical pharmacological study. Proceedings of
the International Symposium on Povidone. Degenes G (ed): University of Kentucky, Lexington, KY; 1983.
342-6.

Lachapelle JM, Castel O, Fueyo Casado A: Antiseptics in the era of bacterial resistance: a focus on povidone
iodine. Future Med. 2013, 10:579-92.

Ninnemann JL, Stein MD: Suppressor cell induction by povidone-iodine: in vitro demonstration of a
consequence of clinical burn treatment with betadine. ] Immunol. 1981, 126:1905-8.

Borrego L, Hernandez N, Hernadndez Z, Penate Y: Povidone-iodine induced post-surgical irritant contact
dermatitis localized outside of the surgical incision area. Report of 27 cases and a literature review. Int |
Dermatol. 2016, 55:540-5. 10.1111/ijd.12957

Kaur M, Karadia P, Singh S: Povidone-iodine-induced disseminated irritant contact dermatitis. BM] Case
Rep. 2022, 15:251926. 10.1136/bcr-2022-251926

Leaper DJ, Durani P: Topical antimicrobial therapy of chronic wounds healing by secondary intention using
iodine products. Int Wound J. 2008, 5:361-8. 10.1111/j.1742-481X.2007.00406.x

2024 Kanabar et al. Cureus 16(7): €65121. DOI 10.7759/cureus.65121

4 0of 4


https://www.who.int/docs/default-source/medicines/pharmacovigilance/whocausality-assessment.pdf
https://www.who.int/docs/default-source/medicines/pharmacovigilance/whocausality-assessment.pdf
https://www.cmaj.ca/content/cmaj/suppl/2022/04/20/194.16.E581.DC3/211687-case-3-at.pdf
https://www.cmaj.ca/content/cmaj/suppl/2022/04/20/194.16.E581.DC3/211687-case-3-at.pdf
https://academic.oup.com/ajhp/article-abstract/49/9/2229/5181927?redirectedFrom=fulltext
https://dx.doi.org/10.1111/iwj.12183
https://dx.doi.org/10.1111/iwj.12183
https://dx.doi.org/10.1097/00001432-200404000-00004
https://dx.doi.org/10.1097/00001432-200404000-00004
https://www.sciencedirect.com/science/article/abs/pii/S0195670185800414
https://scholar.google.com/scholar?q=intitle:Release of iodide from povidone-iodine %28PVP-I%29 in PVP-I preparations. A review of iodide tolerances and a comparative clinical pharmacological study
https://www.openaccessjournals.com/articles/antiseptics-in-the-era-of-bacterial-resistance-a-focus-on-povidone-iodine.pdf
https://pubmed.ncbi.nlm.nih.gov/6452480/
https://dx.doi.org/10.1111/ijd.12957
https://dx.doi.org/10.1111/ijd.12957
https://dx.doi.org/10.1136/bcr-2022-251926
https://dx.doi.org/10.1136/bcr-2022-251926
https://dx.doi.org/10.1111/j.1742-481X.2007.00406.x
https://dx.doi.org/10.1111/j.1742-481X.2007.00406.x

	Povidone-Iodine Induced Allergic Contact Dermatitis in a 10-Year-Old Girl: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: (A) Povidone-iodine-induced allergic dermatitis on the left knee; (B) Wound healed 10 days after discontinuation of povidone-iodine ointment.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


