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(Abstract \

Background: Drug Reaction with Eosinophilia and Systemic Symptoms (DRESS), also termed Drug-Induced Hypersen-
sitivity Syndrome (DIHS), is a severe, T-cell-mediated, delayed-type idiosyncratic adverse drug reaction characterised by a
prolonged latency period (typically 2—8 weeks), morbilliform exanthem, fever, lymphadenopathy, haematologic abnormalities
(eosinophilia and/or atypical lymphocytosis), and visceral organ involvement. Reported incidence ranges from 1 in 1,000 to 1
in 10,000 drug exposures, with case-fatality rates between 2 % and 10 %. Although classically associated with aromatic anti-
convulsants, allopurinol and sulphonamides, vancomycin has emerged over the past decade as a leading antibiotic trigger, with
the HLA-A*32:01 allele now established as a major genetic risk factor.

Case Presentation: A 61-year-old woman with type 2 diabetes mellitus and bronchial asthma was admitted with a one-week
history of dyspnoea, cough and intermittent high-grade fever. Transthoracic and transoesophageal echocardiography demon-
strated mobile vegetation on the ventricular surface of the anterior mitral leaflet, and a clinical diagnosis of culture-negative
infective endocarditis was made. She received intravenous ceftriaxone (2 g once daily) and vancomycin (1 g twice daily) for
an intended four-week course. On approximately the 24th day of vancomycin therapy she developed a generalised pruritic
morbilliform eruption with facial oedema, high-grade fever (38.6 °C with chills and rigors), and laboratory evidence of periph-
eral eosinophilia, leukocytosis, lymphadenopathy and acute kidney injury. Concomitant medications were reviewed, alterna-
tive infectious and autoimmune aetiologies were excluded, and a punch skin biopsy demonstrated epidermal spongiosis with
lymphocytic exocytosis and a dermal lymphocytic infiltrate containing eosinophils, consistent with a drug-induced spongiotic
dermatitis. The RegiSCAR diagnostic criteria were fulfilled at the level of a probable case of DRESS.

Management and Outcome: Vancomycin was discontinued immediately; ceftriaxone was continued to complete antimi-
crobial coverage. First-generation Hi-antihistamines (pheniramine and hydroxyzine) produced no meaningful improvement,
prompting initiation of systemic corticosteroid therapy. Cutaneous and constitutional symptoms resolved progressively, renal
function normalised, and the patient was discharged in stable condition with structured outpatient follow-up. A causality as-
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(-sessment using the Naranjo Adverse Drug Reaction Probability Scale yielded a score in the “probable” range; the reaction was\
classified as severe (Hartwig Level 5) and not preventable (Schumock and Thornton criteria).

Conclusion: Vancomycin-induced DRESS is increasingly recognised in parallel with the global expansion of vancomycin
use against methicillin-resistant Staphylococcus aureus and other Gram-positive infections, yet remains under-reported and
frequently mis-diagnosed as red-man syndrome, sepsis, or other severe cutancous adverse reactions. Clinicians prescribing
prolonged vancomycin courses—particularly for endocarditis, osteomyelitis and bacteraemia—should maintain a high index
of suspicion when fever, eosinophilia, transaminitis or acute kidney injury develop between two and eight weeks of therapy.
Early withdrawal of the culprit drug and judicious systemic corticosteroid therapy remain the cornerstones of management.

Keywords: Vancomycin; DRESS syndrome; Drug-Induced Hypersensitivity Syndrome; Adverse cutaneous drug reaction;
Infective endocarditis; HLA-A*32:01; RegiSCAR; Pharmacovigilance

Abbreviations: ACDR - Adverse Cutaneous Drug Reaction; ADR - Adverse Drug Reaction; AGEP - Acute Generalised Exan-
thematous Pustulosis; AKI - Acute Kidney Injury; AML - Anterior Mitral Leaflet; CARE - CAse REport (reporting guideline);
CMYV - Cytomegalovirus; DIHS - Drug-Induced Hypersensitivity Syndrome; DRESS - Drug Reaction with Eosinophilia and
Systemic Symptoms; EBV - Epstein—Barr Virus; HHV-6 / HHV-7 - Human Herpesvirus 6 / 7; HLA - Human Leukocyte An-
tigen; IE - Infective Endocarditis; MRSA - Methicillin-resistant Staphylococcus aureus; NSAID - Non-Steroidal Anti-Inflam-
matory Drug; RegiSCAR - European Registry of Severe Cutaneous Adverse Reactions; SCAR - Severe Cutaneous Adverse
Reaction; SJS - Stevens—Johnson Syndrome; TEN - Toxic Epidermal Necrolysis; TOE - Transoesophageal Echocardiography
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Introduction

Adverse Drug Reactions (ADRs) are a leading iatrogenic
cause of hospital admission and in-hospital morbidity world-
wide, accounting for an estimated 3—6 % of all hospitalisations
and contributing to approximately 100,000 deaths annually in
the United States alone [1,2]. The skin is the organ most fre-
quently affected, with cutaneous ADRs reported in 2-5 % of
hospitalised patients in developed countries and in 2-6 % of
outpatients in published Indian series [3]. Although the great
majority of cutaneous reactions are benign and self-limiting, a
small subset—collectively termed Severe Cutaneous Adverse
Reactions (SCARs)—carry substantial morbidity and may be
life-threatening. SCARs encompass Stevens—Johnson Syn-
drome (SJS), Toxic Epidermal Necrolysis (TEN), Acute Gen-
eralised Exanthematous Pustulosis (AGEP) and Drug Reaction
with Eosinophilia and Systemic Symptoms (DRESS).

DRESS, first formally delineated by Bocquet and colleagues in
1996 and subsequently characterised in detail by the European
Registry of Severe Cutaneous Adverse Reactions (RegiSCAR)
consortium, is a severe T-cell-mediated, delayed-type idiosyn-
cratic reaction with an incidence of approximately 1 in 1,000
to 1 in 10,000 drug exposures and a reported case-fatality rate
of 2-10 % [4,5]. Its hallmark features include a long latency
period (typically 2—-8 weeks after drug initiation), an extensive
morbilliform exanthem with facial oedema, high-grade fever,
generalised lymphadenopathy, peripheral eosinophilia and/or
atypical lymphocytosis, and involvement of one or more in-
ternal organs—most commonly the liver, but also the kidneys,
lungs, heart, pancreas and central nervous system [6,7]. Long-
term sequelae, including autoimmune thyroiditis, fulminant
type 1 diabetes mellitus and myocarditis, may develop months
after apparent clinical resolution [8].

The pathogenesis of DRESS is multifactorial. Three mutually
compatible mechanisms are currently invoked: (i) accumula-
tion of reactive drug metabolites in genetically susceptible in-
dividuals with impaired detoxification capacity; (ii) class I Hu-
man Leukocyte Antigen (HLA)-restricted, drug-specific CD8"
cytotoxic T-lymphocyte activation, often via the pharmaco-
logical interaction with immune receptors (“p-i”’) concept pro-
posed by Pichler; and (iii) reactivation of latent human herpes-

viruses—principally Human Herpesvirus 6 (HHV-6), but also
HHV-7, Epstein—Barr virus and cytomegalovirus—which both
perpetuates and amplifies the immune response [7,9,10]. Phar-
macogenomic associations have been demonstrated for several
culprit drugs, including HLA-B*15:02 and HLA-B*15:11 with
carbamazepine, HLA-B*58:01 with allopurinol, and—of par-
ticular relevance to the present case—HLA-A*32:01 with van-
comycin, which Konvinse and colleagues identified in 2019
with an estimated odds ratio of approximately 75 in patients of
European ancestry [11].

Vancomycin, a tricyclic glycopeptide antibiotic introduced into
clinical practice in 1958, remains a first-line agent for serious
infections caused by Methicillin-Resistant Staphylococcus Au-
reus (MRSA), ampicillin-resistant enterococci, and selected
Gram-positive organisms in patients with severe p-lactam al-
lergy. Its consumption has increased markedly in the past two
decades, in parallel with the global rise of MRSA. Although
infusion-related histamine release (“red-man syndrome”),
nephrotoxicity, ototoxicity and neutropenia are well-recog-
nised adverse effects, vancomycin is now also acknowledged
as one of the most frequently implicated antibiotics in DRESS,
accounting for the majority of antimicrobial-attributable cases
in several recent series [ 12—14]. Despite this, awareness among
non-dermatology prescribers remains limited, and the litera-
ture is dominated by small case series and individual reports.

We present a clinically and pathologically substantiated case
of vancomycin-induced DRESS in an elderly Indian woman
treated for culture-negative infective endocarditis, and we con-
textualise the case with a contemporary, structured review of
the published literature, including a comparative tabulation
of representative reports. Reporting follows the CARE (CAse
REport) guidelines [15].

Case Presentation

Presenting complaint and history:

A 61-year-old woman of South Indian ethnicity presented to the
emergency department of a tertiary-care teaching hospital in
southern India with progressive exertional dyspnoea of seven
days' duration, accompanied by a productive cough and high-
grade intermittent fever for three days. The fever was without
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diurnal variation, was associated with sweating and chills, and
was transiently relieved by over-the-counter antipyretics. The
patient denied chest pain, palpitations, orthopnoea, paroxysmal
nocturnal dyspnoea, haemoptysis, peripheral oedema, weight
loss, recent dental procedures, intravenous drug use or known
cardiac disease.

Her past medical history was notable for type 2 diabetes mel-
litus, diagnosed approximately one year prior to admission and
managed with oral hypoglycaemic therapy, and for bronchial
asthma, diagnosed three months prior and treated with an in-
haled short-acting B:-agonist on an as-required basis. She de-
nied previous adverse drug reactions, including to penicillins,
cephalosporins or sulphonamides. She had no known food al-
lergies, was a lifelong non-smoker, did not consume alcohol,
and reported no recent travel, animal exposures or known sick
contacts. Family and surgical histories were non-contributory.
Examination on admission:

On admission the patient was conscious, alert, and oriented to
time, place and person. She was febrile but haemodynamically
stable, with a blood pressure of 120/80 mmHg, a pulse rate of
80 beats per minute that was regular in rhythm, and oxygen
saturation maintained on room air. There was no pallor, icterus,
cyanosis, clubbing, peripheral lymphadenopathy or pedal oe-
dema at the time of admission. Examination of the respiratory
system revealed bilateral expiratory rhonchi, consistent with
her known asthma. Cardiovascular examination did not ini-
tially disclose a clinically appreciable murmur. The abdomen
was soft and non-tender, without organomegaly. Neurological
examination was unremarkable, and there were no peripheral
stigmata of infective endocarditis (no splinter haemorrhages,
Janeway lesions, Osler nodes, or Roth spots).

Initial investigations and diagnosis of infective endocardi-
tis:

Three sets of blood cultures, drawn from three separate vene-
puncture sites with an interval of at least one hour, returned no

growth after standard incubation, consistent with culture-nega-
tive endocarditis—a recognised entity accounting for between
2.5 % and 31 % of cases of infective endocarditis in published
series, particularly when antibiotics have been administered
prior to culture or when fastidious or non-bacterial organisms
are involved. Routine biochemistry, complete blood count, uri-
nalysis, inflammatory markers, electrocardiography and chest
radiography were performed at the time of admission as part of
standard pre-treatment workup.

Transthoracic echocardiography demonstrated an oscillating,
echogenic mass measuring approximately 3 x 2 mm attached
to the atrial aspect of the base of the anterior mitral leaflet
(AML), raising suspicion of vegetation. Subsequent transo-
esophageal echocardiography (TOE), which has superior sen-
sitivity for native-valve vegetations, confirmed a mobile veg-
etation measuring approximately 2 X 1 mm on the ventricular
surface of the AML, without significant mitral regurgitation,
leaflet perforation or perivalvular abscess. According to the
modified Duke criteria, the patient fulfilled one major criterion
(echocardiographic evidence of endocardial involvement) and
supportive minor criteria (predisposing factor in the form of
diabetes mellitus, fever > 38 °C), and a diagnosis of possible-
to-definite culture-negative infective endocarditis was made.

Antimicrobial therapy and clinical course:

Empirical antimicrobial therapy was initiated in accordance
with contemporary guidelines for culture-negative native-
valve endocarditis: intravenous ceftriaxone 2 g once daily and
intravenous vancomycin 1 g twice daily (administered over at
least 60 minutes each, with vancomycin serum trough monitor-
ing as per institutional protocol). Inhaled bronchodilators and
oral hypoglycaemic therapy were continued; no other new sys-
temic medications were introduced during the first three weeks
of admission. After two weeks of therapy, repeat blood cul-
tures remained sterile and follow-up echocardiography dem-
onstrated reduction in the size of the vegetation; in view of the
diagnosis of infective endocarditis, the combination regimen

Table 1: Timeline of key clinical events in the present case of vancomycin-induced DRESS.

Clinical detail

Timepoint

Presentation wit

dyspnoea, cough and

1gh-grade intermittent fever. Bilateral rhonchi

Day 0 Admission .
on auscultation.
Three sets of blood cultures (all sterile); transthoracic and transoesophageal echocar-
Day 0-2 Workup diography demonstrate mobile vegetation on the ventricular surface of the anterior mi-
tral leaflet. Diagnosis of culture-negative infective endocarditis.
Day 2 Antimicrobials | Intravenous ceftriaxone 2 g once daily plus vancomycin 1 g twice daily commenced as
initiated empirical therapy for culture-negative native-valve endocarditis.
Repeat blood cultures sterile; follow-up echocardiography shows reduction in vege-
Day 16 Interim review tation. Combination regimen continued for an additional two weeks (planned total 4

weeks).

Day 26 (= Day 24

Generalised pruritic morbilliform eruption with facial oedema; recrudescent fever (38.6

. Onset of DRESS | °C) with chills and rigors; cervical and inguinal lymphadenopathy; peripheral eosino-
of vancomycin) o . . . .
philia, leukocytosis, transaminitis and acute kidney injury documented.
Vancomycin dis- | Ceftriaxone continued. Oral pheniramine and hydroxyzine commenced; no meaningful
Day 26 . ..
continued clinical response over 48—72 hours.
Punch bionsy + 4-mm punch biopsy of trunk lesion performed; histology demonstrates spongiotic der-
Day 28-29 Setoids psy matitis with tissue eosinophilia. Systemic corticosteroid therapy initiated (oral pred-
nisolone equivalent) with planned slow taper.
L Progressive resolution of pruritus, fading of cutaneous eruption with post-inflammatory
Clinical improve- . . . . .
Day 30-36 ment hyperpigmentation, defervescence, normalisation of eosinophil count and trend of renal
and hepatic parameters toward baseline.
. Discharged in stable condition with structured outpatient follow-up and lifelong vanco-
Day 36 Discharge . . . .
mycin/glycopeptide avoidance counselling.
Month 1 Outpatient  re- | Complete cutaneous resolution; normalisation of renal parameters; no late autormmune

view

sequelae detected at follow-up.
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was extended for an additional two weeks, for a planned total
duration of four weeks.

Approximately ten days into the extended course—corre-
sponding to the 24th day of vancomycin therapy overall—the
patient developed a new pruritic erythematous eruption that
began on the trunk and rapidly became generalised, involving
the face, neck, trunk and all four limbs, with relative sparing of
mucous membranes. The rash was associated with facial puffi-
ness, recrudescent high-grade fever (peak axillary temperature
38.6 °C, with chills and rigors), and progressively worsening
pruritus that disturbed sleep. On re-examination, the eruption
was morbilliform in character with confluent erythema over
the trunk and proximal extremities, and the patient had de-
veloped cervical and inguinal lymphadenopathy. Laboratory
investigations performed at this point documented peripheral
eosinophilia, leukocytosis, and a rise in serum creatinine from
baseline consistent with acute kidney injury; transaminase el-
evations were also noted.

A drug-induced hypersensitivity reaction was strongly sus-
pected. The differential diagnosis at this point included (i) van-
comycin-induced DRESS, (ii) vancomycin-induced linear IgA
bullous dermatosis, (iii) red-man syndrome (considered un-
likely given the late onset, eosinophilia and systemic involve-
ment), (iv) sepsis with reactive eruption, (v) recurrence or
extension of infective endocarditis with immune complex—me-
diated skin manifestations, and (vi) other SCARs (SJS/TEN,
AGEP). Vancomycin, as the most likely culprit on temporal,
mechanistic and epidemiological grounds, was discontinued
immediately. Ceftriaxone, which had been administered with-
out prior reaction and which is recognised but uncommonly
implicated in DRESS, was continued, with close monitoring,
to complete antibacterial cover.

First-line management with oral first-generation Hi-
antihistamines—pheniramine maleate (commonly marketed in
the Indian subcontinent under the brand name Avil) and hy-
droxyzine (Atarax)—was instituted but produced no meaning-
ful improvement in pruritus, erythema or systemic symptoms
over the ensuing 48—72 hours. In view of the clinical severity,
multi-organ involvement and lack of response to symptomatic
therapy, systemic corticosteroid therapy was initiated at a mod-
erate dose (oral prednisolone equivalent), with planned slow
tapering over several weeks. A 4-mm punch skin biopsy from a
representative lesion on the trunk was performed prior to esca-
lation of immunosuppression.

Skin biopsy and exclusion of alternative diagnoses:
Histopathological examination of the punch biopsy demon-
strated focal epidermal spongiosis, lymphocytic exocytosis,
and a superficial perivascular dermal infiltrate composed of
lymphocytes admixed with scattered eosinophils. There was
no evidence of full-thickness epidermal necrosis (excluding
SJS/TEN), no subepidermal blistering with linear IgA deposi-
tion on direct immunofluorescence, and no subcorneal pustule
formation (excluding AGEP). The overall pattern was that of
a drug-induced spongiotic dermatitis with tissue eosinophilia,
consistent with—though, as histology of DRESS is non-specif-
ic, not in isolation diagnostic of—DRESS.

Concomitant medication review confirmed that vancomycin
was the only newly introduced agent within the relevant laten-
cy window (approximately 2—8 weeks) and that all other medi-
cations, including ceftriaxone, antidiabetic therapy and inhaled
bronchodilators, had been administered for substantially lon-
ger or shorter durations inconsistent with a primary causative
role. Repeat blood cultures during the eruption remained ster-

Table 2: Application of the RegiSCAR diagnostic criteria for DRESS to the present case.

RegiSCAR criterion Possible score | Findings in this case Score assigned
Yes — admitted for infective endocarditis;
Hospitalisation Required rash and systemic features arose during in- | +1
patient stay
Reaction suspected to be drug- . Yes — temporal relationship to vancomycin,
+
related LE Ny no alternative aetiology identified !
Acute skin rash Requiied Yes — g.enerahsed pruritic morbilliform ]
eruption with facial oedema
Fever > 38.5 °C Yes /No / Un- Yc?s —.documer}ted temperature of 38.6 °C +0
known with chills and rigors
. Yes/No/Un- | Yes — cervical and inguinal lymphadenopa-
2 A
Lymphadenopathy at > 2 sites Known thy 1
Involvement of > 1 internal | Yes/No/Un- | Yes — acute kidney injury and transaminitis -
organ known (multi-organ)
BIO.O & cou .nt QITRTETES) METANONNTE Yes — peripheral eosinophilia documented | +1
eosinophilia known
Blood count abnormalities — | Yes/No/Un- | Not specifically reported on peripheral smear 0
atypical lymphocytes known at this centre
Skin volvement > 50 % | Yes/No/Un- | Yes — generalised eruption involving face,
» +1
body surface area known trunk and all four extremities
Skin biopsy suggestive of | Yes/No/Un- | Yes — spongiotic dermatitis with eosino- . .
+ -
DRESS known philic infiltrate 0 (consistent, non-specific)
> :
Resolu‘Flon = I5 days after | Yes/No/Un Yes — gradual resolution over several weeks | +0
drug withdrawal known
Evaluation of > 3 alternative Yes Yes — sepsis, recurrent endocarditis, autoim- e
diagnoses negative mune disease, other SCARs excluded
> 6 — DEFINITE DRESS
TOTAL SCORE (interpretation per RegiSCAR
validated scoring)
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Table 3: Naranjo Adverse Drug Reaction Probability Scale [16] applied to the present case.

Item

Scoring rule

Adjudication

1. Are there previous conclusive reports | Yes (+1) / No (0) yes — mu tiple PublIshed report§ anc
on this reaction? Eilsaosn (@) case series describe vancomycin-in- | +1
' duced DRESS
+ R ~
2. Did the adverse event appear after Yes (+2) / No Y‘?S . onset on d".ly 24 of vancomycin,
C (=1) / Unknown | within the recognised 2-8 week latency | +2
the suspected drug was administered? .
(0) window
3. Did the adverse reaction improve Yes — progressive improvement after
. . Yes (+1) / No (0) Lo .

when the drug was discontinued or a vancomycin withdrawal and corticoste- | +1

. . .. / Unknown (0) .
specific antagonist was administered? roids

. . Yes (+2) / No
b LG B EVEES reacpqn feappear (-=1) / Unknown | Not rechallenged (contraindicated) 0
when the drug was readministered? 0)
5. Are there alternative causes that | Yes (—1) / No | No — sepsis, recurrent [E, autoimmune 5
could have caused the reaction? (+2) disease, other SCARs excluded

. . Yes (—1) No
6. Did the r§act10n reappear when a pla- (esil) ) Witksmswr || Nat epiiseiis 0
cebo was given? 0)
7. Was the drug detected in the blood (or Not applicable to DRESS, which is a

SN . Yes (+1) / No (0) . . .
other fluids) in concentrations known to dose-independent immunological reac- | 0
. / Unknown (0) .

be toxic? tion
5, RS ) EERHO SR REVCD WAV S e N7, (@) || et eppifisiole — DRU3SS 6 oz fidla:
the dose was increased, or less severe Uil () endent 0
when the dose was decreased? p
9.' Did the patient hgve? a 51m11ar' R (+1) / No (0) | No previous exposure to glycopeptides
tion to the same or similar drugs in any 0

. / Unknown (0) reported
previous exposure?
10. Was the adverse event confirmed by | Yes (+1) / No (0) | Yes — laboratory abnormalities and skin i
any objective evidence? / Unknown (0) biopsy

+7 — PROBABLE
TOTAL adverse drug reaction
(score 5-8)

ile; serial echocardiography demonstrated no new vegetations
and no new murmur, arguing against recurrence or progression
of endocarditis. Autoimmune serology, including antinuclear
antibody testing, was negative, excluding a connective tissue
disease—driven cutaneous and renal syndrome. Viral hepatitis
serology and HIV testing were performed in accordance with
institutional protocols; reactivation studies for HHV-6, HHV-
7, Epstein—Barr virus and cytomegalovirus, and HLA pharma-
cogenomic typing, were not performed at this centre and are
acknowledged as a limitation.

Outcome and follow-up:

Following vancomycin withdrawal and initiation of systemic
corticosteroids, the patient demonstrated progressive improve-
ment: pruritus subsided within several days, the cutaneous
eruption gradually faded with post-inflammatory hyperpig-
mentation, fever defervesced, and laboratory parameters—in-
cluding the eosinophil count, transaminases and serum creati-
nine—trended towards baseline. Corticosteroids were tapered
over a multi-week schedule to minimise rebound flare, a rec-
ognised hazard of premature discontinuation in DRESS. After
approximately eight days of inpatient corticosteroid therapy,
the patient was discharged in clinically stable condition on the
tenth day after onset of the reaction, with explicit instructions
regarding lifelong avoidance of vancomycin and other gly-
copeptides (teicoplanin) and counselling to inform all future
healthcare providers of the reaction.

At outpatient review one month after discharge, there was com-
plete resolution of the cutaneous eruption and normalisation

of renal parameters; no late autoimmune sequelae (thyroiditis,
fulminant diabetes, autoimmune hepatitis) were detected with-
in the documented follow-up interval.

Timeline of Key Clinical Events

Table 1 summarises the temporal relationship between van-
comycin exposure and the onset, evolution and resolution of
DRESS in the present case, in keeping with CARE guideline
recommendations for case-report timeline presentation [15].

Diagnostic Assessment and Causality

RegiSCAR diagnostic scoring (Table 2):

The RegiSCAR diagnostic criteria, originally proposed by
Kardaun and colleagues and validated in the prospective
RegiSCAR study of 2013, remain the most widely accepted
framework for the classification of DRESS [4,5]. The criteria
assign positive, neutral or negative scores across seven do-
mains and stratify cases as ‘excluded’ (< 2), ‘possible’ (2-3),
‘probable’ (4-5) or ‘definite’ (> 6). Application of the criteria
to the present case is summarised in Table 2.

The cumulative score in the present case—based on findings
explicitly documented at the time of presentation—is consis-
tent with a probable-to-definite case of DRESS (RegiSCAR >
4), with the patient fulfilling the criteria for the constellation
of acute morbilliform rash with > 50 % body surface involve-
ment, fever > 38.5 °C, lymphadenopathy at two anatomical
sites, peripheral eosinophilia, multi-organ involvement (renal
and hepatic), exclusion of alternative diagnoses, and a compat-
ible skin biopsy.
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Naranjo Adverse Drug Reaction Probability Scale (Table
3):

Causality assessment was performed in accordance with the
Naranjo Adverse Drug Reaction Probability Scale [16], with
the following item-by-item adjudication.

Hartwig severity and Schumock-Thornton preventability
assessment:

Severity was classified using the Hartwig and Siegel scale
[17]. The reaction required discontinuation of the suspected
drug, prolonged hospitalisation by more than one day, neces-
sitated initiation of systemic corticosteroid therapy, and was
associated with acute organ dysfunction (acute kidney injury
and transaminitis) that resolved with appropriate intervention,
corresponding to Hartwig Level 5 (severe). Preventability was
assessed using the modified Schumock and Thornton criteria
[18]: the drug was clinically indicated, was administered in an
appropriate dose, frequency and route, had no documented pri-
or allergy or contraindication, and the reaction could not have
been anticipated on the basis of any known patient-specific
risk factor available at the time of prescription. The reaction is
therefore classified as ‘not preventable’.

Discussion

Epidemiology and clinical relevance:

DRESS occupies a distinctive place within the spectrum of se-
vere cutaneous adverse reactions. Its incidence, estimated at 1
in 1,000 to 1 in 10,000 drug exposures, is lower than that of
mild morbilliform eruptions but higher than that of SIS/TEN;
its case-fatality rate of 2—10 % is intermediate and is driven
predominantly by acute hepatic failure, although fulminant
myocarditis, renal failure and infection-related deaths are also
reported [4—7]. The classical culprit drugs identified in the early
literature—aromatic anticonvulsants (carbamazepine, phenyt-
oin, phenobarbital, lamotrigine), allopurinol, sulphasalazine,
dapsone, sulphonamides and minocycline—remain important,
but the contemporary spectrum has broadened substantially,
and antibiotics now account for a growing share of cases [12—
14]. Within the antibiotic class, vancomycin, sulphonamides,
minocycline, B-lactams (including amoxicillin—clavulanate,
piperacillin—tazobactam and, less commonly, cephalosporins)
and antitubercular agents are the most frequently implicated
agents [13,19].

Vancomycin as an increasingly recognised cause of DRESS:
Vancomycin was first directly linked to DRESS in case reports
published in the early 2000s [19,20]. In a landmark 2012 re-
view, Blumenthal and colleagues highlighted vancomycin as
a frequent and probably under-recognised antibiotic trigger
of DRESS, and proposed mechanistic hypotheses linking the
drug's prolonged terminal half-life and tissue accumulation to
delayed immune sensitisation [12]. Subsequent single-centre
case series and retrospective registry analyses have consistent-
ly identified vancomycin among the top three antibiotic causes
of DRESS, particularly in inpatients receiving prolonged
courses for endocarditis, osteomyelitis or complicated skin and
soft-tissue infections [13,14,21].

The most consequential recent development in this area is
the 2019 discovery, by Konvinse and colleagues, of a strong
pharmacogenomic association between vancomycin-induced
DRESS and the HLA-A*32:01 allele, with an estimated odds
ratio of approximately 75 in patients of European ancestry
and an estimated 19.2 % cumulative incidence of DRESS

among HLA-A*32:01-positive patients recerving vancomy-
cin for more than two weeks [11]. This association has since
been replicated in independent cohorts and has clear clinical
implications: prospective HLA-A*32:01 screening before pro-
longed vancomycin therapy may, in selected populations, be
cost-effective in preventing severe and potentially fatal reac-
tions, analogous to HLA-B*57:01 screening prior to abacavir
[22]. Allele frequencies of HLA-A*32:01 vary considerably
between populations—approximately 5-7 % in European-an-
cestry populations, with lower frequencies reported in many
South Asian and East Asian populations—and the strength of
association in Indian populations specifically warrants further
dedicated study. Notably, HLA typing was not performed in the
present case, which represents an important limitation and an
avenue for future investigation.

Pathogenesis: drug, virus and immune system:

The contemporary mechanistic model of DRESS integrates
three interacting elements [7,9,10]. First, drug-specific CD8*
cytotoxic T-lymphocytes are activated via class [ HLA mol-
ecules, frequently via the pharmacological interaction with im-
mune receptors ("p-i") concept proposed by Pichler, in which
the parent drug binds non-covalently to the HLA—T-cell-recep-
tor complex without the need for prior metabolism or covalent
haptenation. Second, accumulation of reactive metabolites or
the parent drug, particularly in the setting of impaired detoxi-
fication (for example, slow N-acetylator status or genetically
determined enzyme deficiencies), provides a sustained anti-
genic stimulus. Third, and uniquely characteristic of DRESS,
reactivation of latent human herpesviruses—most consistently
HHV-6, but also HHV-7, Epstein—Barr virus and cytomegalo-
virus—occurs typically 2—4 weeks after onset and drives ongo-
ing T-cell expansion, secondary cytokine storms, and the char-
acteristic relapsing-remitting clinical course [9,10]. Picard and
colleagues demonstrated that the CD8* T-cell expansions seen
in DRESS are predominantly directed against viral, rather than
drug, antigens, supporting the central role of viral reactivation
[23].

Differential diagnosis and rationale for excluding alterna-
tive drug causes:

A particular methodological concern in any antibiotic-attribut-
ed DRESS case is the role of co-administered drugs as alterna-
tive culprits. In the present case, ceftriaxone was administered
concurrently with vancomycin throughout the antimicrobial
course. Cephalosporins, including ceftriaxone, have been re-
ported as causes of DRESS, but the absolute number of well-
documented cases is small relative to vancomycin [13,14].
Three lines of reasoning support vancomycin as the more like-
ly culprit. First, the temporal pattern—onset on approximately
the 24th day of therapy—is highly characteristic of vancomy-
cin-DRESS (mean latency in published series approximately
20-30 days) and at the upper end of the typical latency for
cephalosporin-induced DRESS. Second, ceftriaxone was con-
tinued after vancomycin discontinuation without recrudescence
or worsening of the eruption, providing a form of unintentional
de-challenge favouring vancomycin. Third, the population at-
tributable risk for DRESS, conditional on receiving the drug
for more than 14 days, is substantially higher for vancomy-
cin than for ceftriaxone in modern series. Other concomitant
medications, including oral hypoglycaemic agents and inhaled
bronchodilators, were taken for durations either substantially
shorter or longer than the relevant latency window and were
not introduced de novo during the relevant period.
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Table 4: Representative published cases and pivotal studies of vancomycin-induced DRESS, com-
pared with the present case.
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for vanco- classifica- Outcome
year [ref] . drug(s) to onset | tures tion ment
Infective Rash, ever .
el || 38.6 °C, lymph- Probable— | Drug with- Complete
.. cin + cef- definite | drawal +
Present case ditis (cul- . = 24 | adenopathy, . . | recovery; no
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Various CUagETeal Multiple
. | Vancomy- DRESS fea- P Drug with- | Generally
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o5 20 review rolonged | cin 7 220 || IpEie g gl | (OO @ corticoste- | timely inter-
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Management principles:

Management of DRESS rests on three principles: (i) imme-
diate and definitive discontinuation of the culprit drug—the
single most important determinant of outcome; (ii) supportive
care with fluid management, temperature control, monitoring
of organ function and treatment of secondary infections; and
(iii) immunomodulation, the cornerstone of which remains
systemic corticosteroid therapy [6,7,24]. Although no ran-
domised controlled trials of corticosteroids exist in DRESS,
observational data and expert consensus support oral predniso-

lone or intravenous methylprednisolone at moderate to high
doses (commonly 0.5-1.0 mg/kg/day prednisolone-equivalent)
with slow taper over 6—-12 weeks to prevent rebound flare.
Pulse methylprednisolone, intravenous immunoglobulin, cy-
closporine and, more recently, JAK inhibitors have been used
in steroid-refractory cases, though the evidence base remains
heterogeneous and primarily anecdotal [24,25]. Antihista-
mines, used first-line in the present case, are generally ineffec-
tive in DRESS, and their failure should not delay escalation to
systemic immunosuppression.
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Long-term sequelae and follow-up:

Patients who recover from acute DRESS remain at risk of
late autoimmune sequelae for months to years after apparent
clinical resolution, including autoimmune thyroiditis (Graves'
disease and Hashimoto's thyroiditis), fulminant type 1 diabe-
tes mellitus, autoimmune haemolytic anaemia, systemic lupus
erythematosus, and autoimmune hepatitis [8]. Long-term fol-
low-up with periodic clinical review and targeted biochemical
screening (thyroid function tests, fasting glucose) is therefore
recommended for a minimum of 12 months, and in some pub-
lished consensus statements for up to 24 months [24]. Life-
long avoidance of the implicated drug and, where appropriate,
structurally related agents (in this case, teicoplanin and other
glycopeptides) is essential, and the reaction should be entered
into national pharmacovigilance and allergy registries.

Review of Literature: Comparison with Published
Cases

To contextualise the present case, we conducted a struc-
tured PubMed search using the terms ("vancomycin" AND
("DRESS" OR "drug reaction with eosinophilia and systemic
symptoms" OR "drug-induced hypersensitivity syndrome" OR
"DIHS")) restricted to English-language human studies pub-
lished between January 2000 and December 2024. Represen-
tative individual case reports and case series with sufficient
clinical detail are summarised in Table 3. The principal phar-
macogenomic and mechanistic study (Konvinse et al., 2019) is
included for context [11].

Across the published literature, several consistent features
emerge: vancomycin-induced DRESS predominantly affects
inpatients receiving prolonged (typically > 14 days) parenteral
therapy for serious Gram-positive infections; the latency to on-
set clusters around 2—6 weeks; hepatic and renal involvement
are the most common visceral manifestations; and prompt
withdrawal coupled with systemic corticosteroid therapy is
the cornerstone of management, with mortality remaining low
when these measures are implemented in a timely fashion. The
2019 identification of HLA-A*32:01 as a major susceptibility
allele represents a paradigm shift, raising the prospect of pre-
prescription pharmacogenomic screening in selected popula-
tions and high-risk indications [11,22].

Strengths and Limitations

The present case has several strengths. First, the clinical pre-
sentation is well-characterised, with a temporally coherent
relationship between vancomycin exposure and the onset of
cutaneous, haematological and visceral manifestations. Sec-
ond, formal diagnostic and causality scoring was performed
using validated instruments (RegiSCAR, Naranjo, Hartwig,
Schumock—Thornton). Third, alternative diagnoses—includ-
ing recurrence of infective endocarditis, sepsis, autoimmune
disease and other severe cutaneous adverse reactions—were
systematically excluded. Fourth, histopathological confirma-
tion supported, although it did not in isolation establish, the
diagnosis of DRESS.

Several limitations are acknowledged. Reactivation studies
for HHV-6, HHV-7, Epstein—Barr virus and cytomegalovirus
were not available at this centre, limiting our ability to confirm
the viral-reactivation component of the contemporary DRESS
pathogenesis model. HLA pharmacogenomic typing, including
for HLA-A*32:01, was not performed, representing a missed
opportunity for both individual-level and population-level in-

sight, given the relative paucity of HLA-A*32:01 frequency
data in South Asian populations. Vancomycin-specific patch
testing and the lymphocyte transformation test, both of which
can provide ex vivo confirmation of drug specificity in selected
cases [30], were not performed. Finally, longer-term surveil-
lance beyond the immediate post-discharge follow-up would
further strengthen the report by allowing detection of late au-
toimmune sequelae.

Learning Points

1. Vancomycin is an increasingly recognised cause of DRESS,
and clinicians should maintain a high index of suspicion when
fever, eosinophilia, rash, transaminitis or acute kidney injury
develop 2—-8 weeks into therapy, particularly in patients receiv-
ing prolonged courses for endocarditis, osteomyelitis or bac-
teraemia.

2. DRESS should be distinguished from red-man syndrome
(which is infusion-rate-related, occurs minutes to hours after
administration, and lacks eosinophilia and visceral involve-
ment) and from other severe cutaneous adverse reactions (SJS/
TEN, AGEP).

3. Validated diagnostic and causality instruments—RegiSCAR
for diagnosis, Naranjo for causality, Hartwig for severity, and
Schumock-Thornton for preventability—should be applied
systematically and documented in the medical record.

4. The HLA-A*32:01 allele, identified in 2019, confers a
markedly increased risk of vancomycin-induced DRESS and
may, in selected populations and indications, justify prospec-
tive pharmacogenomic screening prior to prolonged vancomy-
cin therapy.

5. Management rests on prompt withdrawal of the culprit drug
and systemic corticosteroid therapy with a slow taper over
6—12 weeks; antihistamines are not adequate monotherapy.

6. Long-term follow-up for at least 12 months is recommended
to detect late autoimmune sequelae (thyroiditis, fulminant type
1 diabetes, autoimmune hepatitis), and lifelong avoidance of
vancomycin and structurally related glycopeptides should be
communicated explicitly to the patient and recorded in national
pharmacovigilance and allergy registries.

Patient Perspective

In keeping with CARE guideline recommendations [15], the
patient was invited to provide a personal account of her experi-
ence. She reported that the cutaneous eruption and accompany-
ing fever during what she had understood to be the recovery
phase of her cardiac illness had been distressing and disorient-
ing, and that the resolution of symptoms after the responsible
drug was identified and stopped, and treatment with cortico-
steroids was started, was both rapid and reassuring. She em-
phasised the importance she now placed on being able to com-
municate her drug reaction to any future treating physician and
dentist, and expressed willingness for her anonymised clinical
course to be published in the hope that it might contribute to
recognition of the same condition in other patients.

Conclusion

Vancomycin-induced DRESS is a severe, T-cell-mediated, de-
layed hypersensitivity reaction whose recognition is increas-
ingly important in parallel with the global expansion of van-
comycin use. The present case—occurring in a 61-year-old
woman receiving combination antimicrobial therapy for cul-
ture-negative infective endocarditis—illustrates the character-
istic clinical syndrome, the methodical exclusion of alternative
diagnoses, the application of validated diagnostic and causal-
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ity mstruments, and the favourable outcome attainable with
prompt drug withdrawal and systemic corticosteroid therapy.
The contemporary identification of HLA-A*32:01 as a major
pharmacogenomic determinant of risk represents a critical op-
portunity for translational refinement of prescribing practice.
Continued vigilance, structured reporting, and integration of
pharmacogenomic and virological insights into routine clini-
cal workflows are likely to reduce both the incidence and the
consequences of this under-recognised but eminently treatable
severe adverse drug reaction.
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