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Abstract: Minocycline is a tetracycline group antibiotic that is known to cause significant antibacterial
and anti-inflammatory effects. Minocycline has been widely used to treat systemic infection, acne,
dermatitis, and rosacea. However, various dose-related side effects of hyperpigmentation in whole
body tissues have been reported. Three main types of minocycline-induced hyperpigmentation
have been identified. In rare severe hyperpigmentation cases, drug-induced hyperpigmentation can
mimic local cellulitis or peripheral arterial occlusive disease (PAOD). These processes require different
therapeutic strategies. Therefore, early diagnosis is extremely important for physicians to determine
the etiology of the hyperpigmentation, and subsequently discontinue the minocycline if indicated.
We describe a rare case presenting a severe form of type III minocycline-induced hyperpigmentation
mimicking peripheral arterial occlusive disease in a bullous pemphigoid patient.

Keywords: hyperpigmentation; minocycline;  peripheral arterial occlusive disease;
bullous pemphigoid

1. Introduction

Minocycline is a highly lipophilic antibiotic in the tetracycline group of antibiotics that exhibits
both antibacterial and anti-inflammatory effects [1]. The high penetration capability of minocycline in
all body tissues contributes to its high efficiency in controlling infections [2,3]. Minocycline is also
used to treat acne, rosacea, and dermatitis, owing to its anti-inflammatory effects, and has been widely
used in dermatologic practice. Minocycline use can be complicated by dose-related gastrointestinal
side effects, such as nausea and vomiting. In addition, minocycline has been reported to induce
hyperpigmentation of whole body tissues, including the skin, mucosa, teeth, conjunctiva, nail beds,
and bones.

Drug-induced hyperpigmentation occurs with minocycline, chloroquine, amiodarone, and
cyclophosphamide via an increased deposition of melanin in the epidermis and dermis, especially
in photo-exposed skin. Certain symptoms, including local edema, heat, skin wound, or formation
of wound exudate, are similar to those of cellulitis and peripheral arterial occlusive disease (PAOD).
In severe hyperpigmentation cases, the clinical picture may mimic that of cellulitis or PAOD, which
warrant different therapeutic strategies. Therefore, early diagnosis is imperative for physicians to
recognize the etiology and discontinue minocycline, if necessary.

In this article, we present a rare case of a patient with severe type minocycline-induced
hyperpigmentation, combined with atypical PAOD symptoms. Minocycline-induced
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hyperpigmentation rarely mimics PAOD or cellulitis. In the bullous pemphigoid population, bullous
rupture may induce cellulitis or present as a chronic skin ulcer, delaying timely diagnosis. In this report,
we discuss the clinical features and skin pattern of minocycline-induced hyperpigmentation. We also
highlight that minocycline-induced hyperpigmentation can mimic other acute processes, confounding
the diagnosis. This can lead to the persistence of the side effects if minocycline is not discontinued.

2. Case Presentation

This case report was approved by the Institutional Review Board of Taipei Tzu Chi Hospital,
Buddhist Tzu Chi Medical Foundation.

A 68-year-old male presented with progressive bluish discoloration of his bilateral lower legs
for several months. His past medical history included bullous pemphigoid and chronic obstructive
pulmonary disease with recurrent pneumonia. Two years prior, he was diagnosed with bullous
pemphigoid complicated by bilateral lower leg cellulitis. He had been taking prednisolone 5 mg orally
three times a day and minocycline 100 mg orally twice a day for the previous two years. This was
to control the pemphigoid as a chronic suppressive treatment. The patient was noncompliant with
medication and treatment, resulting in lower leg erythematous changes with local swelling. The patient
then self-treated with antibiotics. Initially, the bluish discoloration was present only on one leg but
eventually progressed to both legs. The patient visited other hospitals, and a diagnosis of PAOD and
deep vein thrombosis was considered. This was due to the presence of symptoms including local skin
ulcers, bluish skin, symmetric involvement, and tissue infection. Apixaban was administered, but the
bluish discoloration persisted. The patient developed bluish-grey macules and patches that progressed
on bilateral forearms and hands. When he visited our emergency department, a review of medication
history revealed only minocycline administration associated with pigmentation. There was no other
known cause in the patient’s history to explain the symptoms; the patient had no contact history of
heavy metals, such as lead, mercury, silver, bismuth, and arsenic. There was no medicine record of
administration of chloroquine, amiodarone, or cyclophosphamide. On admission, his temperature
was 37.1 °C, his blood pressure was 126/71 mm Hg, and his heart rate was 96 beats/min. On physical
examination, severe, black discoloration patches with local scarring were noted on bilateral lower legs
(Figure 1A). There was no local swelling, heat, tenderness, or erythematous changes on bilateral lower
legs. There were non-palpable and non-pruritic bluish discoloration patches on his arms (Figure 1B).
A compression test performed on bilateral lower legs was negative, showing no blanching with
pressure (Figure 1C).

(A)

Figure 1. (A) Severe, dark black discoloration patches with local scarring of hyperpigmentation noted
on bilateral lower legs. (B) The non-palpable and non-pruritic bluish discoloration patches on arms.
(C) There was no local swelling, heat, tenderness, or erythematous changed at bilateral lower legs.
The compression test on bilateral lower legs showed no blanching with pressure.
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A doppler ultrasound of bilateral extremities and pressure recording was done to rule out PAOD
and revealed no significant atherosclerosis in bilateral lower extremities (Figure 2).
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Figure 2. The doppler ultrasound of extremities revealed no significant decrease of blood flow or
abdominal atherosclerosis in vessels. Right: right leg; Left: left leg; CFA: common femoral artery; SFA:
superficial femoral artery; DFA: deep femoral artery; PA: popliteal artery; PTA: posterior tibial artery;
DA: dorsalis pedis artery.

The clinical symptoms and laboratory workup were not compatible with a diagnosis of deep
vein thrombosis. We diagnosed the patient with a rare severe form of type III minocycline-induced
hyperpigmentation. The antimicrobial medication was stopped immediately.

3. Discussion

Minocycline is a tetracycline antibiotic used to treat a number of conditions. It exhibits high tissue
penetration capability, and treats infection against both gram-positive and gram-negative bacteria.
Minocycline is also an alternative treatment for actinomycosis, amebiasis, anthrax, Clostridium spp.,
Listeria monocytogenes, Neisseria meningitides, and sexually transmitted infections, when penicillin is
contraindicated [4-7]. Minocycline has also long been used to treat acne vulgaris and rosacea via
anti-apoptotic, anti-inflammatory, and immune-modulatory effects [8]. Cutaneous hyperpigmentation
is a reported adverse effect of minocycline administration. In a study reported by Dwyer et al. [9], eight
(14.8%) of fifty-four patients taking minocycline for acne or rosacea developed hyperpigmentation, with
a mean duration of 17 months. The average cumulative dose was 47 g. In a study by Hanada et al. [10],
156 (54%) of 291 patients receiving long-term minocycline therapy for orthopedic infections developed
hyperpigmentation, with a mean duration of 1.5 years and mean cumulative dosage of 107.3 g. Most
minocycline-induced hyperpigmentation was type II (87.8%). The severe type of hyperpigmentation
was rare, accounting for 1.9% of such cases. In a placebo-controlled study of 44 rheumatoid arthritis
patients, three patients developed minocycline-induced hyperpigmentation in the control group
compared to zero patients in the placebo group [11]. No accurate incidence of minocycline-induced
hyperpigmentation from a large cohort study has been reported in the current literature. Gordon and
colleagues [12] stated that only 77 minocycline-induced hyperpigmentation events were reported to
the manufacturer since 1985, while 55 million doses of minocycline have been prescribed. Although
minocycline-induced hyperpigmentation is uncommon, compared to other types of drug-induced
hyperpigmentation it still has a higher incidence. These data were confirmed in a systematic
review by Krause et al. [13], which revealed a causal relationship between five classes of drugs
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and hyperpigmentation. These include prostaglandins, minocycline, phenothiazine, nicotine, and
antimalarial drugs.

Although several studies have focused on detailing the mechanism of minocycline-induced
pigmentation, it remains unclear. Several theories have been proposed for hyperpigmentation. In one
in vitro study by Sato E. et al. [14] using B16 melanoma cells as model, it was revealed that the
expression of mRNA of tyrosinase and tyrosinase-related protein (TRP)-1 and 2 were increased
after treatment with minocycline. In addition, the p38 inhibitor inhibited the mRNA expression of
tyrosinase, suggesting that minocycline-induced melanogenesis occurs via a p38 signaling pathway.
In one study, Sato S. et al., through ultrastructural and X-ray microanalytical observations, identified
an important role of siderosis in the pathogenesis of minocycline-induced hyperpigmentation [15].
Siderosis may be minocycline-induced from local microhemorrhage due to trauma [16]. In a study
by Okada et al. [17], a series of biopsies were performed in a patient with minocycline-induced
hyperpigmentation. Their findings supported that minocycline chelated with iron-forming insoluble
complexes in pigment granules.

Minocycline-induced hyperpigmentation may involve several tissues, such as the skin, thyroid
sclera, nail, oral mucosa, teeth, bone, trachea, and tympanic membrane [1,18-21]. In clinical
classification, the minocycline-induced hyperpigmentation was divided into three main types (Table 1).
In type I, the pigmentation color is blue-gray to black, and is located mainly on the previous
inflammation area or scarring of skin on the face [22]. Type I pigmentation was not associated with
either doses or duration of minocycline intake [9]. There may be a delayed presentation of up to one
week after administration of minocycline. Type II pigmentation is blue-gray in color and is located on
forearms, hands, or legs. Type III pigmentation presents with diffuse muddy-brown discoloration on
photo-exposed skin [23]. In types II and III pigmentation, there is an association between the duration
of minocycline intake and the duration of pigmentation reported, with the median duration lasting
more than 9 months with cumulative doses [10,24-26].

Table 1. The characteristics of three main types of minocycline-induced hyperpigmentation.

Type Skin Color Pigmentation Pattern = Localization Histological Finding
Typel Blue-gray to black  Circumscribed Face, inflammation area Pigment location in dermis
. . Pigment location in
Typell  Blue-gray Circumscribed Legs, forearms, hands dermis/hypodermis
. . Pigment location in
TypeIll Muddy brown Diffuse Sun-exposed skin dermisjepidermis

In severe cases of both type II and III hyperpigmentation, the clinical presentation may mimic
PAOD of atherosclerosis. Atherosclerosis leads to a decrease in arterial blood flow, causing distal limb
ischemia. This hypoxic state promotes tissue damage and chronic ulcer formation [27]. Venous stasis
and recurrent tissue necrosis may lead to pigmentation on bilateral legs. Likewise, recurrent cellulitis
is also known to promote local hyperpigmentation. These similar symptoms and clinical presentations
can be difficult for a physician to diagnose and initiate timely intervention. In our case, the atypical
symptoms, including dark hyperpigmentation and recurrent local wounds, were mimicking those
of PAOD, especially in a bullous pemphigoid patient. Atypical PAOD was easy to exclude with
doppler ultrasound. The doppler ultrasound of an extremity is an effective tool to rule out PAOD with
sensitivity of 79.7% and specificity of 79.2% for >70% lesions [28]. The patient’s medical history is
very useful when considering a diagnosis of drug-induced hyperpigmentation. The delayed diagnosis
of minocycline-induced hyperpigmentation may lead to the patient receiving unnecessary antibiotic
treatment for cellulitis, or anticoagulation treatment for PAOD. Additionally, the minocycline-induced
hyperpigmentation is cosmetically disfiguring and may cause significant effects on self-confidence
and self-esteem [29]. Without timely intervention, hyperpigmentation may persist for several months
or even years after discontinuing minocycline therapy [1,30]. Laser treatments may provide effective
clearing of the minocycline-induced hyperpigmentation in severe cases [29,31].
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4. Conclusions

In conclusion, this article presented a rare case of a patient with severe type IIl minocycline-induced
hyperpigmentation combined with atypical PAOD symptoms. We also highlighted that
minocycline-induced hyperpigmentation may mimic PAOD or cellulitis, leading to the persistence
of the minocycline side effect. It is important for physicians to discontinue minocycline in a timely
fashion if appropriate and switch to an alternative treatment.

Author Contributions: M.-Y.W.,, A.P-Y.T. and C.-H.L. wrote the paper; G.-T.Y. and Y.-T.H. contributed to the
organization of the figures; G.-T.Y. and Y.-T.H. provided conceptual input; M.-Y.W., A.P-Y.T. and C.-H.L. proofread
and organized the manuscript. All authors reviewed the final version of the manuscript.

Funding: This study was funded by grants of Taipei Tzu Chi Hospital (TCRD-TPE-108-5).
Acknowledgments: This study was supported by a grant from Taipei Tzu Chi Hospital (TCRD-TPE-108-5).

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Geria, A.N,; Tajirian, A.L.; Kihiczak, G.; Schwartz, R.A. Minocycline-induced skin pigmentation: An update.
Acta Derm. Croat. ADC 2009, 17, 123-126.

2. Ochsendorf, F. Minocycline in Acne Vulgaris: Benefits and Risks. Am. ]. Clin. Derm. 2010, 11, 327-341.
[CrossRef] [PubMed]

3.  Maffeis, L.; Veraldi, S. Minocycline in the treatment of acne: Latest findings. G. Ital. Dermatol. Venereol. 2010,
145, 425-429. [PubMed]

4. Garner, S.E; Eady, E.A.; Popescu, C.; Newton, J.; Li, W.A. Minocycline for acne vulgaris: Efficacy and safety.
Cochrane Database Syst. Rev. 2003, CD002086.

5. Dutta, K;; Basu, A. Use of minocycline in viral infections. Indian J. Med. Res. 2011, 133, 467—470. [PubMed]

6.  Bryskier, A. Bacillus anthracis and antibacterial agents. Clin. Microbiol. Infect. 2002, 8, 467-478. [CrossRef]
[PubMed]

7. Romanowski, B.; Talbot, H.; Stadnyk, M.; Kowalchuk, P.; Bowie, W.R. Minocycline Compared with
Doxycycline in the Treatment of Nongonococcal Urethritis and Mucopurulent Cervicitis. Ann. Intern. Med.
1993, 119, 16. [CrossRef]

8.  Zarzuelo, A; Galvez, J.; Garrido-Mesa, N.; Garrido-Mesa, N. Minocycline: Far beyond an antibiotic. Br. J.
Pharmacol. 2013, 169, 337-352.

9.  Dwyer, C,; Cuddihy, A; Kerr, R.; Chapman, R.; Allam, B. Skin pigmentation due to minocycline treatment of
facial dermatoses. Br. J. Dermatol. 1993, 129, 158-162. [CrossRef]

10. Hanada, Y.; Berbari, E.F; Steckelberg, ].M. Minocycline-Induced Cutaneous Hyperpigmentation in an
Orthopedic Patient Population. Open Forum Infect. Dis. 2016, 3, 107. [CrossRef]

11.  O’Dell, ].R.; Paulsen, G.; Haire, C.E.; Blakely, K.; Palmer, W.; Wees, S.; Eckhoff, PJ.; Klassen, L.W.; Churchill, M.;
Doud, D,; et al. Treatment of early seropositive rheumatoid arthritis with minocycline: Four-year followup
of a double-blind, placebo-controlled trial. Arthritis Rheum. 1999, 42, 1691-1695. [CrossRef]

12.  Gordon, G. Hyperpigmentation of the skin associated with minocycline therapy. Arch. Dermatol. 1985, 121,
618-623. [CrossRef] [PubMed]

13. Krause, W. Drug-induced hperpigemntation: A systematic review. J. Dtsch. Dermatol. Ges. 2013, 11, 644-651.
[CrossRef] [PubMed]

14. Sato, E.; Tsukimoto, M.; Shimura, N.; Awaya, A.; Kojima, S. Mechanism of Pigmentation by Minocycline in
Murine B16 Melanoma Cells. Yakugaku Zasshi 2011, 131, 731-738. [CrossRef] [PubMed]

15. Sato, S.; Murphy, G.F; Bernhard, J].D.; Mihm, M.C,, Jr.; Fitzpatrick, T.B. Ultrastructural and X-Ray
Microanalytical Observations of Minocycline-Related Hyperpigmentation of the Skin. ]. Invest. Derm.
1981, 77, 264-271. [CrossRef] [PubMed]

16. Mouton, R.W,; Jordaan, H.E; Schneider, J. A new type of minocycline-induced cutaneous hyperpigmentation.
Clin. Exp. Dermatol. 2004, 29, 8-14. [CrossRef]


http://dx.doi.org/10.2165/11319280-000000000-00000
http://www.ncbi.nlm.nih.gov/pubmed/20642295
http://www.ncbi.nlm.nih.gov/pubmed/20461050
http://www.ncbi.nlm.nih.gov/pubmed/21623029
http://dx.doi.org/10.1046/j.1469-0691.2002.00527.x
http://www.ncbi.nlm.nih.gov/pubmed/12197869
http://dx.doi.org/10.7326/0003-4819-119-1-199307010-00003
http://dx.doi.org/10.1111/j.1365-2133.1993.tb03519.x
http://dx.doi.org/10.1093/ofid/ofv107
http://dx.doi.org/10.1002/1529-0131(199908)42:8&lt;1691::AID-ANR18&gt;3.0.CO;2-S
http://dx.doi.org/10.1001/archderm.1985.01660050070017
http://www.ncbi.nlm.nih.gov/pubmed/3158285
http://dx.doi.org/10.1111/ddg.12042
http://www.ncbi.nlm.nih.gov/pubmed/23650908
http://dx.doi.org/10.1248/yakushi.131.731
http://www.ncbi.nlm.nih.gov/pubmed/21532269
http://dx.doi.org/10.1111/1523-1747.ep12482449
http://www.ncbi.nlm.nih.gov/pubmed/7264358
http://dx.doi.org/10.1111/j.1365-2230.2004.01421.x

Antibiotics 2019, 8, 93 60f6

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Okada, N.; Sato, S.; Sasou, T.; Aoyama, M.; Nishida, K.; Yoshikawa, K. Characterization of pigmented
granules in minocycline-induced cutaneous pigmentation: Observations using fluorescence microscopy and
high-performance liquid chromatography. Br. ]. Dermatol. 1993, 129, 403-407. [CrossRef]

Asakura, T.; Nukaga, S.; Namkoong, H.; Yagi, K.; Suzuki, S.; Ishii, M.; Tasaka, S.; Betsuyaku, T.; Hasegawa, N.
Blue-Black Trachea as a Result of Minocycline-induced Hyperpigmentation. Am. J. Respir. Crit. Care Med.
2016, 193, e5—eb6. [CrossRef]

Ayangco, L.; Sheridan, PJ. Minocycline-Induced Staining of Torus Palatinus and Alveolar Bone. |. Periodontol.
2003, 74, 669—-671. [CrossRef]

Sabroe, R.; Archer, C.; Harlow, D.; Bradfield, J.; Peachey, R. Minocycline-induced discolouration of the sclerae.
Br. J. Dermatol. 1996, 135, 314-316. [CrossRef]

Reid, ].D. The Black Thyroid Associated with Minocycline Therapy: A Local Manifestation of a Drug-induced
Lysosome/Substrate Disorder. Am. J. Clin. Pathol. 1983, 79, 738-746. [CrossRef] [PubMed]
Fernandez-Flores, A.; Nguyen, T.; Cassarino, D.S. Mucocutaneous Hyperpigmentation in a Patient with
a History of Both Minocycline and Silver Ingestion. Am. ]. Dermatopathol. 2017, 39, 916-919. [CrossRef]
[PubMed]

Argenyi, Z.B.; Finelli, L.; Bergfeld, W.F; Tuthill, R.J.; McMahon, J.T.; Ratz, J.L.; Petroff, N. Minocycline-Related
Cutaneous Hyperpigmentation as Demonstrated by Light Microscopy, Electron Microscopy and X-Ray
Energy Spectroscopy. J. Cutan. Pathol. 1987, 14, 176-180. [CrossRef]

Fay, B.T., Whiddon, A.P; Puumala, S.; Black, N.A.; O’dell], R.; Mikuls, T.R. Minocycline-Induced
Hyperpigmentation in Rheumatoid Arthritis. JCR J. Clin. Rheumatol. 2008, 14, 17-20. [CrossRef] [PubMed]
Mehrany, K.; Kist, ] M.; Ahmed, D.D.E; Gibson, L.E. Minocycline-induced cutaneous pigmentation.
Int. ]. Dermatol. 2003, 42, 551-552. [CrossRef]

Roberts, G.; Capell, H.A. The frequency and distribution of minocycline induced hyperpigmentation in a
rheumatoid arthritis population. J. Rheumatol. 2006, 33, 1254-1257. [PubMed]

Simon, F; Oberhuber, A.; Floros, N.; Diippers, P.; Schelzig, H.; Duran, M. Pathophysiology of chronic limb
ischemia. Gefiisschirurgie 2018, 23, 13-18. [CrossRef]

Franz, RW.; Jump, M.A ; Spalding, M.C.; Jenkins, ].J. Accuracy of Duplex Ultrasonography in Estimation of
Severity of Peripheral Vascular Disease. Int. ]. Angiol. 2013, 22, 155-158.

Nisar, M.S,; Iyer, K.; Brodell, R.T.; Lloyd, ].R.; Shin, T.M.; Ahmad, A. Minocycline-induced hyperpigmentation:
Comparison of 3 Q-switched lasers to reverse its effects. Clin. Cosmet. Investig. Derm. 2013, 6, 159-162.
Sasaki, K.; Ohshiro, T.; Ohshiro, T.; Sakio, R.; Fukazawa, E.; Toriumi, M.; Ebihara, T. Type 2
Minocycline-induced hyperpigmentation successfully treated with the novel 755 nm picosecond alexandrite
laser—A case report. Laser Therapy 2017, 26, 137-144. [CrossRef]

Kalia, S.; Adams, S.P. Dermacase Minocycline-Induced Pigmentation. Can. Fam. Physician 2006, 52, 595-596.
[PubMed]

® © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1111/j.1365-2133.1993.tb03166.x
http://dx.doi.org/10.1164/rccm.201508-1527IM
http://dx.doi.org/10.1902/jop.2003.74.5.669
http://dx.doi.org/10.1111/j.1365-2133.1996.tb01170.x
http://dx.doi.org/10.1093/ajcp/79.6.738
http://www.ncbi.nlm.nih.gov/pubmed/6303109
http://dx.doi.org/10.1097/DAD.0000000000000920
http://www.ncbi.nlm.nih.gov/pubmed/28475520
http://dx.doi.org/10.1111/j.1600-0560.1987.tb00493.x
http://dx.doi.org/10.1097/RHU.0b013e31816356d1
http://www.ncbi.nlm.nih.gov/pubmed/18431092
http://dx.doi.org/10.1046/j.1365-4362.2003.01756_2.x
http://www.ncbi.nlm.nih.gov/pubmed/16758512
http://dx.doi.org/10.1007/s00772-018-0380-1
http://dx.doi.org/10.5978/islsm.17-CR-03
http://www.ncbi.nlm.nih.gov/pubmed/16739831
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Case Presentation 
	Discussion 
	Conclusions 
	References

