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Learning objectives

• Define drug-induced lupus erythematosus (DILE) as an SLE-like syndrome 
associated with medication exposure.

• Identify agents and the clinical manifestations named.
• Interpret ANA, anti-histone, and anti–double-stranded DNA findings without 

equating antibodies with disease.
• Compare the typical DILE pattern with systemic lupus erythematosus (SLE).



Definition: A medication-associated SLE-like syndrome

• A lupus-like constellation of manifestations 
may develop in patients receiving certain 
drugs.

• The term describes a clinical syndrome—not 
merely an antibody test result.

• Recognition depends on integrating 
exposure, manifestations, and serologic 
findings.

Exposure + clinical syndrome 
+ serologic context



The meaning of “SLE-like”

• DILE overlaps with SLE in constitutional, 
articular, and serosal manifestations.

• Similarity does not imply identical organ 
distribution or autoantibody specificity.

• Renal and central nervous system 
involvement are described as uncommon in 
DILE.

Clinical resemblance ≠ 
identical disease spectrum



Two distinct questions in a patient taking a drug

Has drug exposure 
occurred?

Has ANA developed?
Are lupus-like symptoms 

present?

Drug exposure and an ANA response do not, by themselves, establish symptomatic DILE.



Representative drugs named

Drug or treatment Relationship described

Hydralazine Can be associated with DILE

Procainamide Can be associated with DILE; ANA data provided

Isoniazid Can be associated with DILE

D-penicillamine Can be associated with DILE

Anti-TNF therapy Can also cause DILE despite its immunomodulatory action



The named drug list is illustrative, not exhaustive

• Robbins explicitly presents the agents as 
examples “to name only a few.”

• Do not treat the four named small-molecule 
drugs as an exhaustive etiologic catalog.

• An individual medication history remains 
essential when symptoms resemble lupus.

Illustrative list ≠ exclusion list



Anti-TNF therapy: An important paradox

• Anti-tumor necrosis factor treatment is 
effective in rheumatoid arthritis and other 
autoimmune disorders.

• Nevertheless, anti-TNF treatment as a 
possible cause of drug-induced lupus.

• A drug’s therapeutic immunomodulatory 
purpose does not rule out an autoimmune 
adverse syndrome.

Effective autoimmune therapy 
can still provoke lupus-like 

disease



A descriptive causal sequence—not a defined molecular pathway

Exposure to an 
associated agent

Development of 
autoantibodies in some 

patients

Clinical lupus-like 
syndrome in a subset

Robbins does not specify a unified molecular mechanism for every implicated drug.



Drug-related autoimmunity lies within a broader disease spectrum

• Autoimmune conditions arise when responses to self antigens are insufficiently 
controlled.

• SLE is a prototypic systemic autoimmune disease with antibodies to numerous self 
antigens.

• DILE provides an exposure-associated syndrome for comparison; Mechanistic 
identity is not established.



SLE context: Self-tolerance is the fundamental defect

Imperfect self-
tolerance

Autoreactive 
lymphocyte 
activation

Autoantibody 
generation

Tissue injury in 
systemic lupus

This is the Robbins model for idiopathic SLE, not a demonstrated drug-specific pathway.



In SLE, different autoantibodies have different targets

Autoantibody target Context in SLE

Nuclear antigens ANAs; may participate in immune-complex formation

Red cells and platelets Cell-directed immune injury

Protein–phospholipid complexes Antiphospholipid antibodies; vascular consequences

dsDNA and Sm antigens Important SLE-associated specificities



ANA induction and symptomatic disease are not equivalent

• Many drugs associated with DILE lead to the 
development of antinuclear antibodies.

• Most exposed patients with ANAs do not 
manifest clinical SLE-like symptoms.

• A positive ANA requires clinical interpretation 
rather than automatic attribution of disease. ANA positivity is a finding—

not a diagnosis



Procainamide: Reported ANA positivity

80%

ANA positive among procainamide 
recipients (Robbins)

• That 80% of patients receiving procainamide test 
positive for ANAs.

• The percentage refers to an antibody test result 
among procainamide recipients.

• It does not mean that 80% develop symptomatic 
DILE.



Procainamide: Only a subset develop symptoms

≈ 1/3

Symptomatic among ANA-positive 
procainamide recipients

• Among ANA-positive procainamide recipients, 
only about one-third manifest symptoms.

• The named manifestations include arthralgias, 
fever, and serositis.

• The conditional denominator is ANA-positive 
recipients, not all people receiving the drug.



Reading conditional frequencies correctly

Patients receiving 
procainamide

80% are ANA positive
Of ANA-positive 
patients: ~1/3 
symptomatic

These figures refer to nested groups; Avoid swapping denominators or implying all ANA-positive patients have 
DILE.



Arthralgia: A named manifestation

• Joint pain (arthralgia) is explicitly identified in 
the DILE clinical pattern.

• Pain is not synonymous with erosive arthritis 
or irreversible joint destruction.

• Use the rest of the clinical picture to interpret 
arthralgia in an exposed patient.

Articular symptoms 
contribute to the syndrome, 
but are not sufficient alone



Fever: An overlapping constitutional symptom

• Fever is among the manifestations described for drug-induced lupus.
• Robbins also recognizes fever as a feature of SLE.
• Fever alone is nonspecific; It should be integrated with medication history and 

other findings.



Serositis: Inflammation of lining membranes

• Serositis is explicitly included among 
symptomatic DILE presentations.

• The parent SLE section describes pleural and 
pericardial serosal inflammation.

• Shared serosal manifestations explain clinical 
resemblance without demonstrating identical 
severity.

Serosal disease is a clinically 
important area of overlap



SLE context: What serosal inflammation can look like

Inflammation of pleura 
or pericardium

Fibrinous exudate in an 
acute phase

Later fibrous thickening 
or effusions

This is textbook SLE morphology; Robbins does not separately assign every feature to DILE.



The usual DILE presentation can involve multiple systems

• Multiple organs may be affected by drug-induced lupus.
• The commonly named presentation emphasizes constitutional, articular, and 

serosal symptoms.
• “Multisystem” does not mean each organ is affected equally often.



Renal involvement: An important discriminator

• Kidney involvement is described as 
uncommon in DILE.

• By contrast, renal disease is a major 
recognized manifestation of classic SLE.

• Renal abnormalities in an exposed patient 
warrant careful assessment rather than reflex 
attribution to DILE.

Uncommon in DILE ≠ 
impossible in an individual 

patient



Central nervous system involvement is uncommon

• CNS involvement is also described as 
uncommon in drug-induced lupus.

• Neuropsychiatric manifestations may occur in 
classic SLE.

• Do not treat neurologic symptoms as typical 
DILE without evaluating the broader 
differential.

Atypical organ involvement 
changes the diagnostic 

reasoning



How to interpret the word “uncommon”

• “Uncommon” means infrequent in the 
described disease pattern, not categorically 
absent.

• The excerpt does not give a numerical 
incidence for DILE nephritis or CNS 
involvement.

• Avoid fabricating percentages or imposing 
exclusionary diagnostic rules.

No quantified DILE renal/CNS 
rate in the supplied passage



DILE differs from classic SLE beyond symptoms

• Both serologic and genetic differences 
between DILE and classic SLE.

• The DILE excerpt specifies the serologic 
contrast but does not enumerate DILE 
susceptibility genes.

• Genetic mechanisms presented for classic SLE 
should not be relabeled as established DILE 
genetics.

Difference established; 
Specific DILE genetic 

determinants not provided



The characteristic DILE autoantibody emphasis

Antibody Pattern stated by Robbins

Antinuclear antibodies (ANA) Develop in many drug-exposed patients; often asymptomatic

Antibodies to histones Extremely high frequency in DILE

Anti–double-stranded DNA Rare in the broad DILE description



Anti-histone antibodies: The positive contrast

• An extremely high frequency of antibodies 
specific for histones in DILE.

• Histones are nuclear proteins associated with 
chromatin.

• This finding is supportive in context; The 
excerpt does not provide stand-alone 
diagnostic accuracy.

Strong serologic clue + 
compatible clinical context



Anti-dsDNA antibodies: The negative contrast

• Anti–double-stranded DNA antibodies as rare 
in DILE.

• The SLE parent section identifies anti-dsDNA 
as an important specificity in idiopathic SLE.

• The statement is a general contrast, not a 
claim that anti-dsDNA can never occur with 
drug-associated syndromes. Rare ≠ absent



Contrast the serologies without overgeneralizing

Characteristic DILE (general Robbins pattern) Classic SLE

ANA
Often drug-associated; many remain 
well

Frequent; nonspecific

Anti-histone Very frequent Not given as the key distinctive specificity

Anti-dsDNA Rare Important SLE specificity

Interpretation
Correlate with drug exposure and 
symptoms

Integrate all clinical / immunologic 
evidence



What an ANA test detects

• The parent Robbins section describes indirect 
immunofluorescence using cultured HEp-2 
cells.

• Patient immunoglobulins binding cellular 
structures are detected by fluorescent anti-
immunoglobulin reagent.

• The assay detects a broad spectrum of 
nuclear and other intracellular antigen 
reactivities.

Broad screening assay; Not a 
single antigen-specific test



The general ANA immunofluorescence workflow

Patient serum + 
HEp-2 substrate

Bound 
autoantibodies

Fluorescent 
detection

Pattern 
interpretation

Patterns suggest specificity; Targeted immunoassays are needed for confirmation.



Homogeneous nuclear staining: Interpret cautiously

• In the SLE parent section, homogeneous staining is associated with antibodies to 
chromatin, dsDNA, and sometimes histones.

• Because multiple reactivities can give similar patterns, staining alone cannot prove 
anti-histone specificity.

• An ANA pattern is not interchangeable with a clinical diagnosis of DILE.



Confirming antigen specificity

• An ANA screening pattern may suggest—but 
cannot establish—the target antigen.

• The need for antigen-specific immunoassays 
to clarify putative specificity.

• Clinical interpretation requires considering 
both positive and negative serologic findings. Screening ANA → antigen-

specific interpretation



Why ANA positivity alone is weak evidence

• Generic ANAs also occur in autoimmune diseases other than SLE.
• DILE-associated drugs may provoke ANA positivity without lupus-like symptoms.
• Both observations argue against diagnosing DILE from an isolated ANA result.



Anti-dsDNA and anti-Sm in the SLE comparator

• The SLE section regards anti-dsDNA and anti-
Sm as highly informative specificities.

• The DILE passage specifically contrasts anti-
dsDNA rarity with frequent anti-histone 
antibodies.

• The DILE excerpt does not state a specific 
anti-Sm frequency.

Do not invent an anti-Sm 
frequency for DILE



Two complementary lines of evidence

Clinical: Exposure + 
symptoms + organ 

pattern

Serology: ANA + antigen 
specificity

Integrated interpretation

Neither the clinical constellation nor a single antibody measurement should be considered in isolation.



SLE pathogenesis: A comparator, not DILE proof

• Self-tolerance failure as fundamental to idiopathic SLE.
• Genetic and environmental contributions, nucleic-acid sensing, and type I 

interferons may amplify SLE.
• These relationships must not be automatically assigned as established mechanisms 

of every DILE variant.



The nucleic acid–TLR–interferon model in SLE

Persisting nuclear 
antigens

TLR stimulation of B 
cells / dendritic cells

Type I interferon 
response

Amplified 
autoantibody 

production

Schematic of parent SLE biology, not a drug-specific mechanistic assertion.



What Robbins does not establish for DILE

• The DILE paragraph does not explain a single 
shared molecular mechanism for hydralazine, 
procainamide, isoniazid, D-penicillamine and 
anti-TNF drugs.

• It does not specify drug-dependent 
susceptibility genotypes or a diagnostic 
latency threshold.

• A source-faithful lecture should not promote 
hypothetical mechanisms to established 
facts.

Mechanistic uncertainty is 
part of an accurate 

interpretation



Immune-complex injury is central to classic SLE

Autoantibodies to 
nuclear antigens

Antigen–antibody 
complexes

Immune-complex 
deposition

Inflammatory organ 
lesions

The SLE comparator includes kidney, vessel, skin, and connective-tissue lesions.



Classic SLE often produces important kidney lesions

• The parent section describes glomerulonephritis and tubulointerstitial nephritis in 
SLE.

• Hematuria, proteinuria, and red cell casts can signal lupus renal disease.
• This breadth helps explain the value of the DILE statement that renal involvement 

is uncommon.



Classic SLE can produce cutaneous immune injury

• Facial erythema, photosensitive skin lesions, and vacuolar basal epidermal 
degeneration in SLE.

• Immunoglobulin/complement at the dermoepidermal junction is described in SLE 
skin.

• The source does not establish this morphology as a required DILE histologic finding.



Joint manifestations: Overlap without equivalence

• Arthralgias are part of the named DILE symptom set.
• In classic SLE, nonerosive synovitis, often with limited deformity.
• The DILE passage gives no distinctive joint biopsy or imaging signature.



Serositis is shared; Histologic detail is not

• Serositis contributes to the lupus-like clinical overlap.
• The SLE parent material describes acute fibrinous exudate and possible chronic 

fibrous change.
• These SLE descriptions provide context—not DILE-specific specimen evidence.



Classic SLE has broader hematologic and CNS phenotypes

• SLE may involve red cells, platelets, and the CNS through diverse immune-mediated 
processes.

• DILE is described as having uncommon CNS involvement; The excerpt does not 
quantify blood-cell manifestations in DILE.

• Avoid presenting the SLE pathology inventory as an established DILE inventory.



Clinical comparison: Where manifestations overlap

Clinical feature DILE Classic SLE

Arthralgia / joint 
symptoms

Named DILE feature Common clinical domain

Fever Named DILE feature Possible presentation

Serositis Named DILE feature Recognized organ manifestation

Renal disease Uncommon Important disease domain

CNS disease Uncommon Recognized disease domain



Serology comparison: The two useful directional clues

Histone antibodies: Very 
frequent in DILE

DsDNA antibodies: Rare 
in DILE

Neither finding replaces 
clinical correlation

Source describes a general phenotype, without drug-class-specific test performance.



First diagnostic move: Reconstruct the exposure history

• Record medications taken before the lupus-
like presentation.

• Explicitly consider the agents named by 
Robbins, including anti-TNF treatment.

• Distinguish concurrent medication exposure 
from a fully established causal relationship.

A temporal association raises 
suspicion; It does not alone 

prove causation



Second move: Characterize clinical manifestations

• Ask whether symptoms resemble the named triad: Arthralgias, fever, or serositis.
• Assess which organ systems are affected, rather than using “lupus” as an 

undifferentiated label.
• Give particular attention to renal or neurologic abnormalities because they are 

atypical of the general DILE pattern.



Third move: Interpret the antibody profile

• ANA positivity is compatible but can occur in exposed asymptomatic patients.
• Frequent anti-histone antibodies and rare anti-dsDNA are the highlighted general 

DILE pattern.
• The Robbins passage does not supply a mandatory antibody threshold or a 

validated diagnostic score.



Clinical reasoning integrates three independent domains

Medication history
Clinical syndrome and 

organ distribution
ANA / histone / dsDNA 

interpretation

Use concordance across domains; Recognize that the textbook does not specify a formal DILE classification 
rule.



Renal findings should trigger reassessment

• Unexpected hematuria, proteinuria, or renal 
impairment makes a simplified DILE label less 
secure.

• Classic SLE is an important comparator 
because renal involvement is part of its 
characteristic phenotype.

• The clinical problem is to assess renal 
disease—not to apply an absolute “never 
renal in DILE” rule.

Warning sign: Do not dismiss 
significant renal disease



Neurologic findings also require an expanded differential

• CNS manifestations are not part of the common DILE pattern.
• Classic SLE can cause neuropsychiatric manifestations, but other diagnoses may 

also be responsible.
• The source supports diagnostic caution, not a disease-specific neurologic 

algorithm.



Teaching case 1: ANA without symptoms

A patient receiving procainamide undergoes antibody testing and has a positive 
ANA. The patient reports no arthralgia, fever, or symptoms suggesting serositis.

Does this result alone demonstrate symptomatic drug-induced lupus?

Hypothetical educational scenario



Case 1 interpretation: Seropositivity is insufficient

• No: ANA positivity without lupus-like manifestations does not itself establish 
symptomatic DILE.

• Robbins explicitly separates procainamide-related antibody development from 
clinical symptoms.

• Document the serologic result and interpret it within the patient’s clinical context.



Teaching case 2: Compatible drug-associated syndrome

A patient taking hydralazine presents with fever, joint pain, and a serosal 
inflammatory syndrome. An ANA test is positive, and antibodies to histones are 
detected.

Which findings make drug-induced lupus a plausible explanation?

Hypothetical educational scenario



Case 2 interpretation: Concordance of independent findings

• Hydralazine is one of the drugs named by Robbins.
• Fever, arthralgia, and serositis match the manifestations described in DILE.
• Anti-histone antibodies support the typical serologic profile; A formal diagnosis still 

requires clinical evaluation.



Teaching case 3: An atypical organ pattern

A patient receiving a listed drug has a positive ANA and develops proteinuria with 
abnormal urinary sediment in addition to arthralgia.

Why should the clinician hesitate before assigning every finding to typical 
DILE?

Hypothetical educational scenario



Case 3 interpretation: Renal disease is uncommon in DILE

• Renal involvement as uncommon in the general DILE phenotype.
• Classic SLE is an important competing explanation because it can involve the 

kidneys.
• The renal abnormality must be independently evaluated; “uncommon” is not a 

categorical exclusion.



Teaching case 4: Anti-TNF exposure

An individual being treated with an anti-TNF agent for an autoimmune disease 
develops a new fever, arthralgia, and a lupus-like serologic profile.

Does use of an effective autoimmune treatment exclude drug-induced lupus?

Hypothetical educational scenario



Case 4 interpretation: Therapeutic purpose does not exclude DILE

• No: That anti-TNF treatment can cause drug-induced lupus.
• The new clinical syndrome merits assessment despite the therapy’s role in treating 

autoimmunity.
• The excerpt does not specify that anti-TNF-associated cases have exactly the same 

antibody distribution as every other DILE case.



Common interpretive errors

Incorrect inference More defensible interpretation

Positive ANA = DILE ANA may occur without symptoms

80% procainamide patients have DILE 80% ANA positive; a smaller subset symptomatic

Renal/CNS disease cannot occur Described as uncommon, not impossible

Anti-histone is a definitive standalone 
test

Supportive in clinical context; no performance given

Any anti-TNF drug is protective Anti-TNF exposure may be associated with lupus-like disease



A compact, source-faithful clinical synthesis

Suspect an SLE-like 
syndrome

Review relevant 
drug exposure

Assess symptoms + 
organ distribution

Interpret ANA, 
histone, and dsDNA

Question the diagnosis if findings do not fit; The textbook supplies no formal diagnostic criteria for DILE.



What this Robbins passage does—and does not—provide

• Provides: Representative causative agents, 
symptom examples, a procainamide ANA 
observation, relative organ involvement, and 
broad serologic distinctions.

• Does not provide: Validated diagnostic 
criteria, latency, per-drug risk estimates, 
longitudinal dechallenge outcomes, or DILE-
specific biopsy findings.

• Do not convert omitted topics into invented 
textbook assertions.

Source boundaries are 
explicit—not missing data 

disguised as facts



Synthesis: Five statements to retain

• Drug-induced lupus is a medication-associated SLE-like syndrome.
• Hydralazine, procainamide, isoniazid, D-penicillamine, and anti-TNF treatment are 

examples.
• Many treated patients develop ANA without clinical disease.
• Arthralgias, fever, and serositis are characteristic named symptoms.
• Anti-histone antibodies are frequent, anti-dsDNA rare; Renal/CNS involvement uncommon.



Source and reading scope

• Primary: Robbins, Cotran & Kumar, Pathologic Basis of Disease, 11th edition, 
Chapter 6, p. 203: Drug-Induced Lupus Erythematosus.

• Comparator: same chapter, pp. 197–203: SLE autoantibodies, pathogenesis, 
morphology, and clinical manifestations.
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