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	1. Stevens-Johnson Syndrome
Toxic Epidermal  Necrolysis
Sulfonamide-allergy
Here is where your presentation begins
Yada Sirisa, M.D.
Division of Allergy, Immunology and Rheumatology Unit
Department of Pediatrics
King Chulalongkorn Memorial Hospital
 


	2. Stevens-Johnson Syndrome
Toxic Epidermal  Necrolysis
 


	3. ● Epidemiology and  risk factors
● Clinical features
● Pathophysiology
● Diagnosis
● Severity assessment
● Investigations
● Complicaitons and managements
Outline
 


	4. ● Incidence per  million of 8.61 - 9.69 for SJS, 1.46 - 1.84 for SJS/TEN, and 1.58 - 2.26 for TEN
● Mortality rate of SJS = 4.8%, SJS/TEN = 19.4%, and TEN = 14.8%
● Predictors of mortality: age, pre-existing comorbidities, hematological malignancy,
septicemia, pneumonia, tuberculosis, and renal failure
Epidemiology: Adult
USA-based, 2009 to 2012
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	5. ● Incidence per  million of 5.3 for SJS, 0.8 for SJS/TEN, and 0.4 for TEN
● Mortality rates in children are lower than adults
● Risk factors for mortality: malignancy, septicemia, bacterial infection, and epilepsy
Epidemiology: Children
USA-based, 2009 to 2012
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	6. ● Thai population  from 1995 - 2014
● Reported 540 cases of SJS and/or TEN: 60.4% in adults and 39.6% in children
● Drugs: most common cause in both adults (100%) and children (97.2%)
● Culprit drugs in adults: cotrimoxazole (22%), nevirapine (8.6%) and allopurinol (8.3%)
● Culprit drugs in children: penicillin (21.1%), phenobarbital (16.3%) and carbamazepine (13.5%)
Epidemiology: Thailand
Roongpisuthipong W. et al. J Med Assoc Thai 2018; 101 (8):87
 


	7. ● Second most  common cause in children (2.8%) - Mycoplasma infection
● Most common complication in adult: hepatitis/ in children: skin infection
● Mortality rate in adults: 11.3% VS 6.1% in children
Epidemiology: Thailand
Roongpisuthipong W. et al. J Med Assoc Thai 2018; 101 (8):87
 


	8. Copaescu A, et  al. Front Pharmacol. 2021 Jan 12;11:573573.
 


	9. ● Age group:  Children 1-10 years and patients > 80 years
● Autoimmune/collagen vascular disease, lupus erythematosus
● Underlying malignancy:
○ Bone and ovarian cancer
○ Hematologic malignancy
○ Cancer of CNS
○ Cancer of RS
● Patients with HIV co-infection; Bactrim (SMX/ TMP) - most frequent drug
Risk Factors
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	10. ● Epidemiology and  risk factors
● Clinical features
● Pathophysiology
● Diagnosis
● Severity assessment
● Investigations
● Complicaitons and managements
Outline
 


	11. ● Median intake  time of drugs before
symptoms occur = 4 weeks
● For low-risk drugs or drugs not
typically implicated in SIS/TEN -
latency to 30 weeks
Drug implicated in SJS/TEN
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
Middleton's’ Allergy: Principle and Practice, 9th edition
 


	12. High risk drugs:
●  Cotrimoxazole
● Sulfonamides
● Allopurinol
● Carbamazepine
● Phenytoin
● Phenobarbital
● NSAID
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
Middleton's’ Allergy: Principle and Practice, 9th edition
 


	13. ● Prodrome
○ Fever,  stinging eyes, and pain upon
swallowing, precede cutaneous
manifestations by 1 - 3 days
● Skin lesions appear first on trunk, spreading to
neck, face, and proximal upper extremities, distal
portions of arms and legs are relatively spared, but
palms and soles can be an early site of
involvement
Clinical features
Dermatology 4th edition 2017
Ergen EN, et al. JAMA Dermatol.2017;153(12):1344.
 


	14. ● Erythema and  erosions of buccal, ocular, and genital mucosa present in >90% of patients
● Epithelium of respiratory tract involved in 25% of patients with TEN
● Erythematous, dusky red, or purpuric macules of irregular size and shape, and have tendency to
coalesce and presence of mucosal involvement and tenderness
● Systemic manifestations: fever, lymphadenopathy, hepatitis, cytopenia
Clinical features
Dermatology 4th edition 2017
 


	15. ● As epidermal  involvement progresses toward full-thickness necrosis, the dusky red macular
lesions > gray hue (in hours to several days)
● Necrotic epidermis detaches from dermis, and fluid fills space between dermis and epidermis
> bulla formation
Clinical features
Dermatology 4th edition 2017
 


	16. ● Nikolsky sign  = exerting tangential mechanical
pressure with finger on erythematous zones ->
positive if dermal-epidermal cleavage is induced
Clinical features
Dermatology 4th edition 2017
Nelson’s Textbook of pediatric, 21th edition
 


	17. ● Asboe-Hansen sign:  Blisters can be extended
sideways by slight pressure of the thumb as more
necrotic epidermis is displaced laterally
● Skin resembles wet cigarette paper as it is pulled
away by minimal trauma, often revealing large
areas of raw and bleeding dermis -"scalding"
Clinical features
Dermatology 4th edition 2017
 


	18. ● Epidemiology and  risk factors
● Clinical features
● Pathophysiology
● Diagnosis
● Severity assessment
● Investigations
● Complicaitons and managements
Outline
 


	19. ● Cytolytic protein  granulysin, produced by CD8+ T cells, NK cells cells: primary mediator of
keratinocyte cell death in SIS/TEN
○ Found high concentration in serum and blister fluid from patients with SJS/TEN and plasma
levels correlate with disease severity and prognosis
○ Highest 2-4 days before widespread skin detachment and oral involvement and elevated up
to 2 days after initial skin detachment and mucosal erosions then levels dropped
● Systemic IL-15, cytokine that activates NK cells and cytotoxic T cells, also correlated with severity
Pathophysiology
Both IL-15 and granulysin may be used as prognostic markers during acute SJS/TEN
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
 


	20. Middleton's’ Allergy: Principle  and Practice, 9th edition
 


	21. Dermatology 4th edition  2017
Pathophysiology
 


	22. ● Increased levels  of FasL with a peak 2-4 days before
clinical development of skin detachment and mucosal
erosions, then returned to normal within 5 days after
onset of skin/mucosal manifestations
● Elevated serum FasL could be used to differentiate
drug allergy and viral exanthem
Pathophysiology
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
Dermatology 4th edition 2017
 


	23. ● Regulatory T  cells (Tregs) suppressor function - mediated via a variety of mechanisms including
IL-10 secretion, surface expression of the inhibitory receptor CTLA-4, and through IL-2
consumption by the high affinity IL-2 receptor CD25
Pathophysiology
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
 


	24. ● Treg cells  - roles in maintaining immune homeostasis in the skin
○ Less abundant in skin from patients with SJS/TEN compared to erythema multiforme
○ Prevent epidermal injury in animal TEN model systems
○ Circulating Tregs obtained from patients with SJS/TEN display impaired suppressor function
○ Treg-mediated suppression decreases cytotoxic T-cell responses to drug in in vitro systems
Pathophysiology
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
 


	25. ● STRAIL, interferon  (IFN) -𝛾, and TNF-𝛼 serum
concentrations: elevated for longer time during disease course
● TARC (serum thymus and activation regulated chemokine):
elevated in SJS/TEN and other drug allergy reactions
Pathophysiology
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	26. ● Epidemiology and  risk factors
● Clinical features
● Pathophysiology
● Diagnosis
● Severity assessment
● Investigations
● Complicaitons and managements
Outline
 


	27. ● Based on  clinical assessment & histopathological findings of subepidermal blisters with
widespread necrosis and apoptotic keratinocytes associated with minimal lymphocytic
inflammatory infiltrate
● 3 forms of epidermal necrolysis: widespread blister formation on erythematous skin, and flat,
atypical target lesions
Diagnosis
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	28. • Involved body  surface area - only undetached
and non-detachable erythematous or violet
zones are not included
• Systemic involvement is difficult to distinguish
from secondary complications due to
SJS/TEN
Diagnosis
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
Dermatology 4th edition 2017
 


	29. ● Confirmed by  histopathology: complete epidermal necrosis with subepidermal blisters and
apoptotic keratinocytes associated with minimal lymphocytic inflammatory infiltrate
● Direct immunofluorescence: no immunoglobulin deposition
Diagnosis
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	30. Lerch M, et  al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	31. Lerch M, et  al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	32. Lerch M, et  al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	33. ● Epidemiology and  risk factors
● Clinical features
● Pathophysiology
● Diagnosis
● Severity assessment
● Investigations
● Complicaitons and managements
Outline
 


	34. ● Major prognostic  factor = Total body surface area involvement
● Severity-of-illness score for toxic epidermal necrolysis (SCORTEN): based on 7 independent risk
factors for epidermal necrolysis
● Good accuracy of SCORTEN in predicting mortality
● Serial determination of SCORTEN within first 5 days was shown to increase its accuracy in
predicting mortality
Severity Assessment
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	35. Dermatology 4th edition  2017
 


	36. ● Pediatric SCORTEN  in children without (A) or with (B) hematopoietic stem cell transplantation
BUT the standard adult SCORTEN was a good predictor for morbidity in the pediatric population
Severity Assessment
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	37. Lerch M, et  al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	38. ● Epidemiology and  risk factors
● Clinical features
● Pathophysiology
● Diagnosis
● Severity assessment
● Investigations
● Complicaitons and managements
Outline
 


	39. ● Due to  severity of the disease, intradermal tests and systemic re-exposure must be strictly
avoided in SJS/TEN
● Patch testing may be considered the only in vivo test
○ Sensitivity: 0-24% in SJS/TEN, no relevant adverse side effect
○ Only for carbamazepine - sensitivity of patch testing seemed better
Drug Testing
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	40. ● Stimulation of  T-cell with a drug, classically by measuring incorporation of radioactive thymidine
into DNA of proliferating cells
● Sensitivity validity in TEN is low (<10%)
● Importance of the right timing of LTT in early phase of SJS/TEN
● Serial LTTs performed 10.5 months apart, showing reduction proliferation over time
Lymphocyte Transformation Test
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	41. ● Modified assay  T regs/CD25 high cells were removed before incubation
○ ↑ Specificity from 25-82%
○ ↑ Drug-specific lymphocyte proliferation
● Analysis of CD69 upregulation by FACS: Alternative and faster approach of measuring T-cell
proliferation (48 hours VS 7 days with LTT)
Lymphocyte Transformation Test
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	42. Copaescu A, et  al. Front Pharmacol. 2021 Jan 12;11:573573.
 


	43. ● Conventional IFN-Y  ELISPOT
○ Evaluation of anti-PD-L1 (programmeddeath-ligand1) antibody, check point inhibitor, in IFN-𝛾
ELISPOT assay
○ Measured granzyme B and IFN-y release by ELISPOT, as well as upregulation of granulysin
on peripheral blood lymphocytes by FACS
Drug Testing
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	44. Copaescu A, et  al. Front Pharmacol. 2021 Jan 12;11:573573.
 


	45. Pharmacogenomic
Screening
  


	46. White KD, et  al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
 


	47. White KD, et  al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
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Outline
 


	49. ● RegiSCAR study:  fatality rate of SJS/TEN = 23% at 6 weeks with a strict correlation to severity of
the disease and 34% at one year with direct correlation to comorbidities
● Surviving patients had high prevalence of ocular, skin, and renal sequelae
● SCORTEN of 3 - 6 and delayed referral to burn units > 5 days >> predictors of late fatality
Mortality
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	50. ● Identification and  early withdrawal of the offending medication(s) is the most important action
● Supportive care in a burn intensive care unit is recommended, with a focus on assessment and
management of airway, renal function, fluid and electrolyte balance, nutrition (parenteral
nutrition associated with increased mortality), skin and ocular surfaces, pain control,
prevention of infection
Acute Management
Schneider JA, et al. Adv Ther. 2017 Jun;34(6):1235-1244.
 


	51. ● Acute SJS/TEN,  septicemia - leading cause of morbidity and fatality
● Bacterial infection rate = 91.7% and septicemia rate = 62.5%
● Most common pathogens isolated: MRSA, Pseudomonas aeruginosa, Candida, Stenotrophomonas
and Acinetobacter
Infections
"In antibiotic-associated SJS/TEN secondary resistance of the
bacteria was responsible for the fatal outcome"
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	52. ● Pneumonia: major  complication of SJS/TEN with almost half of the patients requiring mechanical ventilation
● Cultures from bronchial secretions revealed MRSA in 33.3%, Candida albicans in 11.1%, and Gram-
negative bacteria in 55.6%
● TEN-associated respiratory symptoms with hypoxemia but normal chest X-ray were seen
● Complete ENT workup to diagnose severity of nasopharyngeal mucosal involvement and evaluate possible
pulmonary involvement
● Within 1 year after SJS/TEN, almost all patients showed complete healing of the oropharyngeal mucosa
Respiratory Tract
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	53. ● Dysphagia -  esophageal implication
● Acute: Diffuse and necrotic esophageal manifestations
● Chronic: secondary esophageal strictures
● Small bowel/colon involvement, perforated diverticulitis
● Hepatitis, cholestatic liver disease association with drug-induced
● SJS/TEN, secondary acute vanishing bile duct syndrome (VBDS)
● Gastrointestinal symptoms (12.5%), encephalopathy (2.3%), myocarditis (5.7%), and disseminated
intravascular coagulation (8%) -less frequent
Gastrointestinal tract
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	54. ● Acute involvement
○  Occurs in up to 100% of patients
○ From conjunctival hyperemia to near-total
sloughing of ocular surface and eyelid margins
○ There is incomplete correlation between the
severity of SJS/TEN and ocular complication
Ocular Involvement
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
Catt CJ, et al. Am J Ophthalmol. 2016 Jun;166:68-75.
 


	55. ● Late complications
○  The best predictor of chronic corneal
complications is acute eyelid margin
involvement
○ Eyelid margin de-epithelialization
and ulceration
à eyelid margin keratinization
à corneal disease
Ocular Involvement
Gueudry J, et al. Arch Dermatol. 2009 Feb;145(2):157-62.
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
 


	56. ● Ocular disease  often precedes skin involvement and patients should be evaluated by an
ophthalmologist even if there is any suspicion of SJS/TEN, while awaiting. confirmation
● Early treatment is the key to management and reduces the risk of blindness
● The critical period for ophthalmological care is within 7 days of disease onset
Ocular Involvement
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
 


	57. Patients should be  seen 24-48 hours after initial
ophthalmologic examination because ocular
involvement can progress quickly
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
AT; artificial tears
FML; fluorometholone 0.1% ophthalmic ointment
MF; moxifloxacin 0.5% ophthalmic solution
PA; prednisolone acetate 1% ophthalmic solution
 


	58. ● There is  no defined protocol for the management of chronic disease after hospital discharge
● Patients with SJS/TEN should be followed by an ophthalmologist because worsening symptoms
and vision loss can occur decades after disease onset
● The consensus from experts in the field is that patients should be maintained on topical
corticosteroids for several months
● Systemic therapy neither with IVIG or corticosteroids nor with a combined IVIG and corticosteroid
treatment had a significant effect on the final visual outcome and the chronic ocular surface
complication score
Chronic ocular Involvement
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
Lerch M, et al. Clin Rev Allergy Immunol. 2018 Feb;54(1):147-176.
 


	59. ● Ocular involvement  in SJS, TEN, and
overlap syndrome is common (81%)
● May develop many months after the
initial presentation
● Despite the high frequency of sight-
threatening disease, most (90%) children
maintain good vision in the long term
Ocular Involvement in Children
Catt CJ, et al. Am J Ophthalmol. 2016 Jun;166:68-75.
 


	60. ● The acute  genitourinary manifestations of SJS/TEN in females include erosions and ulcerations of
the vulva and vagina
● These acute manifestations occur in up to 77% of patients >>chronic complications in the form of
vulvar adhesions and vaginal stenosis, resulting in hematocolpos, dyspareunia, chronic pain and
bleeding, and difficulty conceiving
Genitourinary tract
All female patients should have a gynecologic examination at the time of admission
for suspected SJS/TEN should be followed closely in the early stages of SJS/TEN
because mucosal disease can develop and spread rapidly
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
 


	61. ● Published descriptions  of genitourinary involvement in males have primarily been limited
● Acute involvement generally heals on its own, although there have been isolated reports of chronic
balanitis, urethral erosions, phimosis, and genitourinary strictures
Genitourinary tract
The goal of treatment in the acute phase is to decrease inflammation and prevent the development of adhesions
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
 


	62. Prior use of  glucocorticoid
● Prolongs the duration of disease
progression
● Increase the latency to the onset of
SJS⁄TEN induced by a single high-risk drug
● Disease severity, morbidity and fatality are
unaffected
Corticosteroids
Lee HY, et al. Br J Dermatol. 2012 Sep;167(3):555-62.
 


	63. ● Concerns: infection/sepsis,  slower rate of re-epithialization
○ Results from a retrospective cohort of 12 patients in the Netherlands suggest that early
dexamethasone pulse therapy in SJS/TEN did not alter the time of disease stabilization (2.3
days) and of re-epithelialization (13.9 days)(1)
○ 67 patients treated with corticosteroids found to have: no increased rate of infection(2)
Corticosteroids
(1)Sylvia H K. Acta Derm Venereol. 2007;87(2):144-8.
(2) Tripathi A, et al. Allergy Asthma Proc. 2000 Mar-Apr;21(2):101-5.
 


	64. No benefits of  Corticosteroids
Schneck J, et al. J Am Acad Dermatol. 2008 Jan;58(1):33-40.
Methods: Data on therapy were retrospectively collected from patients in France and Germany enrolled in
EuroSCAR, a case-control study of risk factors
Results: IVIG and corticosteroids: no significant effect on mortality in comparison with supportive care only
Conclusions: No sufficient evidence of a benefit for any specific treatment
The trend for a beneficial effect of corticosteroids deserves further exploration
 


	65. Inconclusive benefits of  Corticosteroids
• Although the results of the different
approaches suggest a beneficial effect, this
finding is not conclusive because of the absence
of statistical significance in 2 of 3 analyses
• Comparable results between patients on
corticosteroids (n = 367) and patients receiving
supportive care only (n = 396) in general and
no increased mortality was found
Zimmermann S, et al. JAMA Dermatol. 2017 Jun 1;153(6):514-522.
 


	66. Benefits of Corticosteroids
•  Pulse methylprednisolone within 4 days of disease onset was associated with good ocular
outcomes in a prospective, observational case series of 5 patients in Japan (1)
• The use of IV dexamethasone was associated with lower than expected ocular involvement in a
retrospective review of 82 patients in South Korea (2)
(1)Yayoi Araki. Am J Ophthalmol. 2009 Jun;147(6):1004-11.
(2) Kim HI, et al. Korean J Intern Med. 2012 Jun;27(2):203-10.
 


	67. ● Although IVIG  has been widely
applied, there is no evidence base
to support its use
● Although review of the literature
shows no evidence of harm,
overall, there is no convincing
evidence of benefit
Intravenous Immunoglobulin (IVIG)
Zimmermann S, et al. JAMA Dermatol. 2017 Jun 1;153(6):514-522.
 


	68. Cyclosporine A
González-Herrada C,  et al. J Invest Dermatol. 2017 Oct;137(10):2092-2100.
Result: The pooled mortality risk
ratio was 0.41 (95%CI = 0.21-0.80)
Conclusion: All three approaches
consistently show that cyclosporine A
reduces the mortality in epidermal
necrolysis patients
 


	69. Cyclosporine A
Conclusion: CsA  use was associated with improved mortality in SJS/ TEN patients, with a pooled
standardized mortality ratio of 0.320 (95% CI: 0.119–0.522, p =0.002)
Ng QX, et al. J Inflamm Res. 2018 Mar 28;11:135-142.
 


	70. Other therapies: Etanercept
Wang  CW, et al. J Clin Invest. 2018 Mar 1;128(3):985-996.
• Etanercept improved clinical outcomes and
decreased the SCORTEN in SJS-TEN
• Compared with corticosteroids, etanercept
further reduced the skin-healing time in
moderate-to-severe SJS-TEN patients
 


	71. Management of acute  phase of SJS/TEN
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
 


	72. Management of acute  phase of SJS/TEN
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
 


	73. Management of recovery  phase of SJS/TEN
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
 


	74. Management of recovery  phase of SJS/TEN
White KD, et al. J Allergy Clin Immunol Pract. 2018 Jan-Feb;6(1):38-69.
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	76. ● Sulfonamide structure
●  Clinical features and risk factors
● Cross reactivity
● Diagnosis and investigations
● Managements
Outline
 


	77. ● Common cause  of hypersensitivity and ADRs (2nd most common medication behind amoxicillin)
● Patients with HIV: sensitivity to SMZ-TMP ranging 34% - 50%
● Most ADRs: morbilliform, maculopapular eruptions
● Other ADRs: IgE-mediated reactions including urticaria/angioedema and anaphylaxis, SCARs and
hepatic, renal, and hematologic reactions
Sulfonamide Allergy
Broyles AD, et al. J Allergy Clin Immunol Pract. 2020 Oct;8(9S):S16-S116.
 


	78. ● Contain an  NH2-SO2 moiety
○ Sulfur atom double bonded to two oxygens along with nitrogen and a functional R1 group
● Two main groups: According to chemical structure and therapeutic action
○ Sulfonamide antibiotics
- An aryl-amine (-Ar-NH2) at the N4 position
- A five or six membered, nitrogen-containing ring at the N1 position
○ Sulfonamide nonantibiotics
Sulfonamide Structure
N1 and N4 positions are the primary determinants of drug allergy instead of common sulfonamide moeity
 


	79. ● Sulfonamide antimicrobials  are structurally different than nonantimicrobial sulfonamides due to the
presence of an aromatic amine group at the N4 position
● Minimal concern for cross-reactivity between sulfonamide–non-antimicrobials in patients with
histories of reactions to sulfonamide antibiotics
Sulfonamide Allergy
Khan DA, et al. J Allergy Clin Immunol. 2022 Dec;150(6):1333-1393.
 


	80. Sulfonamide: Antibiotics and  Non-antibiotics
Kelly TE, et al. High Alt Med Biol. 2010 Winter;11(4):319-23.
 


	81. Sulfonamide: Antibiotics and  Non-antibiotics
Dorn JM, et al. Curr Allergy Asthma Rep. 2018 Jun 6;18(7):38.
Sulfamethoxazole
Sulfasalazine
Hydrochlorothiazide
Sulfonamide antibiotics Sulfonamide non-antibiotics
 


	82. Sulfonamide: Antibiotics and  Non-antibiotics
 


	83. Sulfonamide: Mechanism of  action
Giles A, et al. Pharmacy (Basel). 2019 Sep 11;7(3):132.
 


	84. ● Primary bacteriostatic  against many gram-positive and gram-negative bacteria
● In higher concentration it may be act as bactericidal
● Sensitivity patterns among microbes changed time-to-time and place-to-place.
● Sulfonamides are sensitive to Streptococcus pyogenes, Haemophilus influenza, Vibrio cholerae
● Sulfonamides are primarily used to prevent urinary tract infections
Antibacterial spectrum of sulfonamides
Giles A, et al. Pharmacy (Basel). 2019 Sep 11;7(3):132.
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Outline
 


	86. ● Immediate (IgE-mediated)  reactions are rare
● Manifestations such as anaphylaxis, angioedema, and urticaria
○ N1 heterocyclic ring has been found to be recognized by IgE especially if a methyl group is in
the position on the isoxazole ring
○ The sulfonamide-defining NH2-SO2 moiety has not been found to be bound by Ige
Manifestation of sulfonamide allergy
Giles A, et al. Pharmacy (Basel). 2019 Sep 11;7(3):132.
 


	87. ● Non-immediate manifestations  are most common
● Cutaneous reactions : Maculopapular exanthemas are the most common form of cutaneous
reaction to sulfonamide
● Risk of SJS/TEN is higher for sulfonamide antibiotics than for most other antibiotics
● Extracutaneous reactions:
○ Drug-induced liver injury
○ Occur within 2 to 12 days of initiation of therapy
○ Pattern of injury being a mixed hepatocellular cholestasis
○ Rare cases of hepatotoxicity and concomitant hemorrhagic pancreatitis
Manifestation of sulfonamide allergy
Khan DA, et al. J Allergy Clin Immunol Pract. 2019 Sep-Oct;7(7):2116-2123.
 


	88. ● Gastrointestinal complaints  (common), eosinophilic gastroenteritis ( rarely reported )
● Hematologic abnormalities : neutropenia, leukopenia, thrombocytopenia and pancytopenia
● Renal impairment : reported to be rare with TMP-SMX
○ Most cases were asymptomatic
○ Reversible on discontinuation of therapy but one did require dialysis
○ Unclear with little evidence for acute interstitial nephritis
Sulfonamide allergy: Extracutaneous reactions
Khan DA, et al. J Allergy Clin Immunol Pract. 2019 Sep-Oct;7(7):2116-2123.
 


	89. ● Aseptic meningitis  : started hours to several days after initiation of therapy
○ Headache and neck stiffness
○ Fever and 50%had nausea and vomiting
○ Most patients became afebrile
○ Resolution of headache within 2 to 3 days of stopping therapy
○ Mechanism remains unclear
Sulfonamide allergy: Extracutaneous reactions
Giles A, et al. Pharmacy (Basel). 2019 Sep 11;7(3):132.
 


	90. Sulfonamide allergy: Mechanisms
a.  The parent molecule or reactive
metabolites acting as haptens
b. The molecule binding to a native
protein stimulating a cellular or
humoral immune response, or
c. Acellular protein causing direct
cytotoxicity, or stimulation of T-cells
to produce an immune response
Giles A, et al. Pharmacy (Basel). 2019 Sep 11;7(3):132.
 


	91. ● Non-type-1 hypersensitivity  reactions are typically associated with metabolites of the sulfonamide
antimicrobial agents undergo acetylation, glucuronidation, and hydroxylation to various metabolites
● N4-hydroxylated metabolite :
○ A particular metabolite associated with allergic immunogenicity
○ Oxidized to a reactive nitroso compound
○ Reactive nitroso compound can bind directly to T cells to illicit maculopapular eruptions,
including SJS
Manifestation of sulfonamide allergy
Giles A, et al. Pharmacy (Basel). 2019 Sep 11;7(3):132.
 


	92. ● Non-type-1 hypersensitivity  reactions are typically associated with metabolites of the sulfonamide
antimicrobial agents undergo acetylation, glucuronidation, and hydroxylation to various metabolites
● Reactive nitroso compound :
○ Reduced through a reaction utilizing glutathione, or acetylated using the NAT 2 enzyme
○ Slow - acetylator phenotypes(involves cytochrome P450 isoenzyme 2C9.6 ) or have
glutathione may be predisposed
Manifestation of sulfonamide allergy
Giles A, et al. Pharmacy (Basel). 2019 Sep 11;7(3):132.
 


	93. Metabolism of antimicrobial  sulfonamides
Giles A, et al. Pharmacy (Basel). 2019 Sep 11;7(3):132.
 


	94. ● HIV positive  patient
● Genetic predisposition
○ Three HLA alleles (HLA-B*15:02, HLAC*06:02, and HLA-C*08:01) with sulfonamide-induced
SJS/TEN reactions
Risk Factors
 


	95. Chantachaeng W, et  al. Asian Pac J Allergy Immunol. 2011 Sep;29(3):284-9.
Methods: retrospectively studied
191 patients with sulfonamide
antibiotics cutaneous reactions
attending the adverse drug reaction
center, Siriraj Hospital, Bangkok
between 2006 and 2010
 


	96. Characteristics of cutaneous  manifestation of sulfonamide
antibiotics (co-trimoxazole) reactions in Thai patients
Chantachaeng W, et al. Asian Pac J Allergy Immunol. 2011 Sep;29(3):284-9.
A history of atopy, food allergy, autoimmune
diseases, previous drug allergy and HIV status
were not significantly associated with an
increased risk of developing serious reactions
 


	97. Characteristics of cutaneous  manifestation of sulfonamide
antibiotics (co-trimoxazole) reactions in Thai patients
Chantachaeng W, et al. Asian Pac J Allergy Immunol. 2011 Sep;29(3):284-9.
• Maculopapular eruptions occurred more
frequently in the HIV positive group
• Fixed drug eruptions occurred more
frequently in HIV-negative group
• HIV- positive status and lower CD4 count
were associated with a tendency to an
increased risk of developing serious
cutaneous reactions, especially SJS.
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	99. ● Structural similarities  between antimicrobial agents
● Contain a five or six membered ring at the N1 position and an N4-arylamine group
○ These positions are associated with the degree of immunologic response >> high risk of
cross-reactivity
● No large-scale clinical trials to determine true rates of cross reactivity among sulfonamide antibiotics
Cross-Reactivity within Sulfonamide Antibiotics
Dorn JM, et al. Curr Allergy Asthma Rep. 2018 Jun 6;18(7):38.
 


	100. ● Thiazide and  loop diuretics, carbonic anhydrase inhibitors, nonsteroidal anti-inflammatory drugs
(NSAIDs), sulfonylureas, antiretrovirals, and 5HT-3 receptor agonists
● None of the nonantimicrobial sulfonamides have an N-containing ring attached to the N1
● Based on review of the available evidence, sulfonamide antimicrobial agents do not appear to have
cross-reactivity with nonantimicrobial sulfonamide agents
● Develop reactions to a sulfonamide non-antimicrobial, there is no evidence to suggest that
sulfonamide antimicrobials and other sulfonamide non antimicrobials would cross-react
Cross-Reactivity between Antibiotic
and Non-antibiotic Sulfonamides
Dorn JM, et al. Curr Allergy Asthma Rep. 2018 Jun 6;18(7):38.
 


	101. Giles A, et  al. Pharmacy (Basel). 2019 Sep 11;7(3):132.
 


	102. Giles A, et  al. Pharmacy (Basel). 2019 Sep 11;7(3):132.
 


	103. Sulfonamide: Antibiotics and  Non-antibiotics
Khan DA, et al. J Allergy Clin Immunol. 2022 Dec;150(6):1333-1393.
 


	104. Sulfonamide: Antibiotics
Khan DA,  et al. J Allergy Clin Immunol Pract. 2019 Sep-Oct;7(7):2116-2123.
 


	105. Zawodniak A, et  al.. Int Arch Allergy Immunol 2010;153:152-156.
Sulfasalazine is not active in its ingested form but broken down by colon
bacterial enzympe azoreductase into 2 products: 5-aminosalicylic acid and
sulfapyridine that structurally related sulfamethoxazole
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	107. ● Validated diagnostic  testing is not currently available for SMZ-TMP hypersensitivity
● In vivo (IgE-mediated): Skin prick test (SPT)
○ Concentration of 1:100 dilution of 80 mg/mL, or 0.8 mg/mL
○ Positive result could suggest IgEmediated sensitization
○ Negative result would not rule out an IgE-mediated reaction to SMZ-TMP
Diagnosis: Drug test
Broyles AD, et al. J Allergy Clin Immunol Pract. 2020 Oct;8(9S):S16-S116.
 


	108. ● Delayed skin  testing including patch tests to sulfonamides is rarely positive
● Drug challenges are a useful tool for patients with both immediate and delayed reaction and be
considered on the basis of clinical history and skin test
○ a single full dose
○ 1/10 of the dose followed by the full dose
Diagnosis: Drug test
Broyles AD, et al. J Allergy Clin Immunol Pract. 2020 Oct;8(9S):S16-S116.
 


	109. ● Immediate skin  tests have been used in patients with immediate reaction histories (eg, urticaria or
anaphylaxis), and limited data suggest that skin test reactivity may wane fairly rapidly within a year
● Delayed skin testing (IDT and PT) has poor sensitivity for MDE and fixed drug eruption (FDE)
Diagnosis: Drug test
Khan DA, et al. J Allergy Clin Immunol. 2022 Dec;150(6):1333-1393.
 


	110. Diagnosis: Drug test
Broyles  AD, et al. J Allergy Clin Immunol Pract. 2020 Oct;8(9S):S16-S116.
 


	111. ● Sulfonamide structure
●  Clinical features and risk factors
● Cross reactivity
● Diagnosis and investigations
● Managements
Outline
 


	112. Management
“We suggest that  for patients with a history of benign cutaneous reactions (eg, MDE, urticaria)
to sulfonamide antibiotics that occurred >5 years ago, a 1-step drug challenge with TMP- SMX
be performed when there is a need to delabel a sulfonamide antibiotic allergy”
Khan DA, et al. J Allergy Clin Immunol. 2022 Dec;150(6):1333-1393.
 


	113. Management
Khan DA, et  al. J Allergy Clin Immunol. 2022 Dec;150(6):1333-1393.
 


	114. ● Severe DHRs  (SJS, TEN, DRESS, and others) to SMZ-TMP
○ The drug should be avoided If no alternatives exist and the benefits of treatment with SMZ-
TMP outweigh the risk of death from a severe hypersensitivity reaction
● Desensitization to SMZ-TMP focuses on the HIV patient population
○ Various protocols for temporary induction of tolerance to SMZ-TMP have shown similar
success rates (initial success: 80%-90%; long term: 60%-80%)
Management
Broyles AD, et al. J Allergy Clin Immunol Pract. 2020 Oct;8(9S):S16-S116.
 


	115. Management
Broyles AD, et  al. J Allergy Clin Immunol Pract. 2020 Oct;8(9S):S16-S116.
• Patients with a history of mild to moderate SMZ-TMP
hypersensitivity: temporary induction of tolerance or
full-dose challenge >> success
• Conclusion: full-dose challenge could be considered
for patients with mild reactions to SMZ-TMP as an
alternative to an induction of tolerance procedure
 


	116. Thank You
Yada Sirisa,  MD
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