


Case report 
Hemolytic Anemia Following Dapsone Therapy in Pemphigus Foliaceus: A Rare Adverse Drug Reaction
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Abstract 
Dapsone is commonly used as a steroid-sparing agent in the management of autoimmune blistering disorders such as pemphigus foliaceus; however, it is associated with rare but potentially serious hematological adverse effects, including hemolytic anemia. Here we report a case study of a 34-year-old female patient treated with dapsone who developed hemolytic anemia due to dapsone therapy with known history of chronic illness pemphigus foliaceus for 7 years and hypothyroidism for 13 years and presented with a  history of general malaise, difficulty breathing, productive cough, and lack of appetite since one week, which upon review of the history as well as laboratory findings led to the diagnosis that she experience dapsone-induced hemolytic anemia. Then dapsone was discontinued and the patient provided supportive medications aimed at relieving her symptoms following which her clinical condition improved. This case highlights the importance of early recognition of dapsone-induced hemolytic anemia and underscores the need for cautious drug selection, regular hematological monitoring, and provides a valuable reminder for clinicians to consider safer alternatives and closely monitor the high-risk individuals.
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Introduction
Pemphigus foliaceus is a rare autoimmune disease that is characterized by the formation of blisters on the skin due to the development of antibodies against one of the proteins (desmoglein-1) that help hold cells together in our body (keratinocytes) [1]. While this is not a life-threatening condition, it does require the use of long-term medications to control disease activity. Systemic corticosteroids are used as the primary medication for the treatment of pemphigus foliaceus, but they can cause serious side effects when used over a long period of time. As a result, steroid-sparing medications such as dapsone, azathioprine, and mycophenolate mofetil are now recommended [2].
Dapsone is an antibiotic that has anti-inflammatory and immunomodulatory effects, and it is often used in the treatment of many different skin diseases, including those caused by autoimmune blistering conditions. Dapsone has been found to be beneficial in treating many diseases; however, its use is associated with a number of potential side effects, including hematological toxicity. Hemolytic anemia is a recognized but infrequent complication of dapsone therapy that can occur in patients with normal G6PD levels. The risk of developing hemolysis due to dapsone increases with the dose of medication used and can be increased in patients with illnesses leading to hemolytic anemias, extended use of dapsone, and lack of monitoring of blood levels during treatment [3]. Dapsone causes hemolytic anemia through oxidative damage of erythrocytes by its hydroxylamine compounds, which increases destruction of red blood cells. Symptoms that patients may experience as a result of this condition can range from mild fatigue to severe anemia with associated dyspnea and possible cardiovascular distress; many times these symptoms may be difficult to recognize at first because they are nonspecific. Identifying dapsone-induced hemolytic anemia and stopping dapsone treatment as early as possible is necessary to decrease morbidity and improve patient outcomes [4].
Dapsone-induced hemolytic anemia has been documented in the literature; however, the occurrence of it in people with pemphigus foliaceus is still relatively rare, and may even go unrecognized in day-to-day clinical practice. The following case report will provide you with the experience of a patient who had a long history of pemphigus foliaceus and then developed dapsone-induced hemolytic anemia, therefore emphasizing the need for careful hematological surveillance when using dapsone in a patient who is deemed at high risk.
Case Presentation
The patient was a 34-year-old female with a known history of hypothyroidism for 10 years and pemphigus foliaceous for 7 years. The patient was apparently ill in her usual state of health 15 days back. Then the patient developed fever, chills, backpain, cough associated with whitish non foul sputum, shortness of breath in the last 15 days, burning micturition for a week, parotid swelling & vomiting associated with food particles in the last 4 days, last fever spike which is observed 3 days back, chest pain with palpitations 2 days back which developed after taking dapsone. The patient had been receiving dapsone 10 mg in a 0-0-1 daily dosing schedule (total daily dose: 10 mg) for the management pemphigus foliaceous for 7 years. There was no history of drug allergies, or exposure to other medications or toxins. On physical examination, the patient was very ill. Her vital signs were showed a temperature of 98.6°F, pulse rate of 86 beats per minute, blood pressure of 110/70 mmHg, and respiratory rate of 17 breaths per minute. All are normal in systemic examination. The detection of cervical lymphadenopathy, hyperpigmentationwas observed on physical examination, while abdominal ultrasonography revealed splenomegaly and hepatomegaly.
Laboratory tests showed that the patient had severe hemolytic anemia with a low hemoglobin of 4 g/dl and a markedly decreased red cell count. The reticulocyte count was also elevated to 8.0%, along with elevated lactate dehydrogenase (LDH) and indirect bilirubin, indicating that the patient had ongoing hemolysis. The direct Coombs test was positive, indicating that the patient has autoimmune hemolytic anemia. C-reactive protein (CRP) and procalcitonin (PCT) were both elevated, indicating inflammation. Liver function tests showed an elevated bilirubin level, but renal function tests and complement levels (C3 and C4) were normal. All remaining laboratory parameters were within normal reference ranges and are therefore not shown in (Table 1). Serum dapsone levels were not measured, as routine therapeutic drug monitoring is not recommended. The diagnosis of dapsone-induced AIHA was established based on clinical presentation, hematological findings, and causality assessment. Dapsone was immediately discontinued and not used for clinical management, which was achieved with antibiotics and corticosteroids. As part of the causality investigation of the suspected ADRs, dapsone was assessed using the Naranjo probability score (Table 2).
	Parameter
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5
	Day 6
	Day 7
	Day 8
	Day 9
	Reference Range

	Haemoglobin (g/dL)
	6.0
	4.4
	4.0
	—
	6.1
	6.7
	6.5
	6.7
	7.3
	11.9–15 g/dl

	Total WBC 
(cells/cu mm)
	7500
	5100
	4200
	—
	5800
	5000
	3700
	3000
	3000
	4000–11000 cells/cu mm

	Total RBC (millions/cumm)
	1.33
	0.96
	0.26
	—
	1.63
	1.83
	1.73
	1.59
	1.88
	3.8-4.8 millions/cumm

	ESR (mm/hr)
	145
	76
	60
	—
	35
	76
	—
	65
	70
	0-20mm/hr

	Lactate dehydrogenase 
	—
	—
	—
	—
	575.07
	539.77
	536.31
	581.23
	562.16
	230-460 U/I

	Sodium 
	132
	—
	—
	—
	137
	—
	—
	—
	—
	136-145 meq/L

	Calcium 
	7.0
	—
	—
	—
	10.1
	—
	—
	—
	—
	8.6-10.2 mg/dl

	Direct bilirubin 
	0.4
	—
	—
	—
	—
	0.6
	—
	0.6
	—
	0-0.2 mg/dl

	Indirect bilirubin
	1.5
	—
	—
	—
	—
	1.2
	—
	1.3
	—
	0.2-0.6 mg/dl

	Globulin serum
	4.8
	—
	—
	—
	—
	3.8
	—
	3.8
	—
	2.5-3.5 g/dl


Given the relationship with dapsone initiation and no other report as other possible cause, a diagnosis of dapsone-induced AIHA was made. Dapsone was immediately stopped and the individual was treated with broad-spectrum intravenous (IV) antibiotics, as well as additional therapies such as corticosteroids, and supportive care. Over the subsequent days, the individual demonstrated progressive improvement in hemoglobin status. She was discharged in a stable condition and had received instructions for hematology follow-up and alternative treatments for pemphigus foliaceous.
[bookmark: tab1][bookmark: table1]Table 1: Day-wise Laboratory Investigations of the Patient
Note: “—” indicates that the respective parameter was not measured on that particular day.
[bookmark: tab2][bookmark: table2]Table 2: Naranjo Causality Assessment [5]
	No.
	Question
	Yes
	No
	Do Not Know
	Score

	1
	Are there previous conclusive reports on this reaction?
	+1
	0
	0
	+1

	2
	Did the adverse event appear after the suspected drug was administered?
	2
	-1
	0
	+2

	3
	Did the adverse reaction improve when the drug was discontinued?
	1
	0
	0
	+1

	4
	Did the adverse reaction reappear when the drug was re-administered?
	2
	-1
	0
	0

	5
	Are there alternative causes that could have caused the reaction?
	-1
	2
	0
	2

	6
	Did the reaction reappear when a placebo was given?
	-1
	1
	0
	0

	7
	Was the drug detected in blood or other fluids at toxic levels?
	1
	0
	0
	0

	8
	Was the reaction more severe with increased dose or less severe with decreased dose?
	1
	0
	0
	0

	9
	Did the patient have a similar reaction to the same or similar drugs previously?
	1
	0
	0
	0

	10
	Was the adverse event confirmed by any objective evidence? (Lab reports)
	1
	0
	0
	+1


Total Naranjo Score = 7
Causality Category: Probable ADR
(Score Interpretation: ≥9 = Definite, 5–8 = Probable, 1–4 = Possible, 0 = Doubtful)
Discussion 
In the case described here, the patient developed increased hemolytic anemia, as evidenced by decrease in haemoglobin count upto 4.4 gm% when dapsone is prescribed for a few days, high indirect bilirubin (1.5mg/dl), high reticulocyte count, high lactate dehydrogenase levels confirms that it is induced by the dapsone, thus confirming the presence of a life-threatening drug-induced hematological reaction. Clinically, patients may present with cyanosis, fatigue, or dyspnea even at relatively low levels of methaemoglobin accumulation [6]. Dapsone can also trigger drug-induced lupus erythematosus, reflecting autoimmune activation in susceptible patients. Here the patient is presented with positive anti-ds DNA,anti-histone and DCT tests, which suggests AIHI 20 to idiopathic SLE with drug exposure complicating the picture [7].
Management consists of immediate cessation of dapsone. In cases of severe PF, an immunosuppressant and prednisone combined treatment can be used. Other treatment options for refractory disease, or if there are contraindications to immunosuppressive agents include hydroxychloroquine, methotrexate IVIg 2 g/kg monthly, or RTX, Plasmapheresis and IVIg are therapeutic options in patients with recalcitrant disease. In this patient dapsone is stopped and replaced with hydroxychloroquine (200mg) and wysolone (40mg) [8].
Conclusion:
In conclusion, this case highlights the possibility of developing acute and life-threatening hematologic disorders due to dapsone therapy in patients with pemphigus foliaceus, even when dapsone is used for treating other conditions for only short periods of time. Therefore, all pemphigus foliaceus patients being treated with dapsone should undergo baseline evaluations (blood tests to measure hemoglobin), as well as being monitored regularly (every 2-4 weeks) for any abnormal blood counts, and immediate drug withdrawal upon recognition of any concerning laboratory results or other warning signs to reduce risk of death from haematologic-related complications of dapsone therapy.
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