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The subject of “drug
induced skin reactions” is
very broad if one considers
the definition given by the
World Health Organization
of an adverse drug
reaction, namely, 
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“a response to a drug which
is noxious and unintended, 
and which occurs at doses
normally used in man.”
Based on that definition, 
drug induced skin reactions



range from squamous cell
carcinomas and viral warts
induced by
immunosuppressive or
cytostatic agents to
folliculitides induced by
steroids or biologicals, and 
the effects of deposits in 
the skin, as in chrysiasis
and argyria.



Many drug induced skin
reactions are direct
consequences of the
pharmacological action of 
the drug that either occur
in all patients treated with
it, such as alopecia
secondary to cytostatic
therapy, 



or in only few of them, 
such as eccrine neutrophilic
hidradenitis that has been
attributed to cytotoxic
effects on cells of eccrine
glands through which drugs
are eliminated, followed by
attraction of neutrophils. 



The majority of clinically 
relevant drug reactions, 
however, is caused by a 
cell-mediated immune 
reaction against the 
eliciting drug, and those 
will be in the focus of my 
presentation. 

In general, such drugs
eruptions represent no
diagnostic challenge but 
can be recognized readily
on the basis of clinical
picture and clinical history, 
namely, a symmetrical, 
widespread maculopapular
eruption following recent
intake of a newly
prescribed drug. In many
cases, however, diagnosis is
not so apparent



because the patient does
not give a reliable clinical
history, because the patient
takes several drugs since a 
long time, because the
eruption is caused by food
additives rather than a 
medication, or because the
eruption mimics other skin
diseases. 

• no reliable clinical history

• several drugs since a long time

• causation by food additives

• mimicry of other dermatoses



The latter may range from
psoriasis to lichen planus, 
from pityriasis rosea to
borreliosis, and from
autoimmune bullous
diseases to urticaria. 
Because of their frequency
and the wide spectrum of 
clinical presentations, drug
eruptions are biopsied
often and are among the
most common
inflammatory skin diseases
encountered by
histopathologists.



The spectrum of 
histopathologic 
presentations of drug 
eruptions, however, is not 
smaller than that of clinical 
ones. 



In 1997, Ackerman 
emphasized that “drugs 
can elicit any of the nine 
basic patterns of 
inflammatory diseases in 
the skin, and none of those 
patterns is specific for a 
drug eruption. There is but 
one exception, to date, to 
the precept that drug 
eruptions cannot be 
diagnosed with specificity 
through the microscope, 
namely, fixed drug 
eruption.”

Drugs can elicit any of 

the nine basic patterns of 

inflammatory diseases in 

the skin, and none of 

those patterns is specific 

for a drug eruption. There 

is but one exception, to 

date, to the precept that 

drug eruptions cannot be 

diagnosed with 

specificity through the 

microscope, namely, 

fixed drug eruption.



That sobering assessment
describes the dilemma of 
histopathologists in the
evaluation of drug
eruptions. One must always
think of them, but they are
difficult to prove, an 
alleged exception being
fixed drug eruption. Hence, 
biopsies in the latter are
recommended, although
lesions are usually already
distinctive clinically. 

Drugs can elicit any of 

the nine basic patterns of 

inflammatory diseases in 

the skin, and none of 

those patterns is specific 

for a drug eruption. There 

is but one exception, to 

date, to the precept that 

drug eruptions cannot be 

diagnosed with 

specificity through the 

microscope, namely, 

fixed drug eruption.



By contrast, many
textbooks of dermatology
discourage from taking
biopsies in maculopapular
eruptions because of the
alleged non-specificity of 
histopathologic findings.



For example, the German 
textbook by Braun-Falco 
and co-workers claims, in 
the 5th edition, that there
are only “uncharacteristic
lymphohistiocytic infiltrates
in perivascular distribution”
and concludes that “for
that reason, histopatho-
logic examination can
contribute only little to
diagnosis and differential 
diagnosis.”

Es zeigen sich uncharak-

teristische lymphohistio-

zytäre Infiltrate in peri-

vaskulärer Anordnung.

Aus diesem Grund kann

eine histopathologische

Untersuchung nur wenig

zur Diagnose oder

Differenzialdiagnose

beitragen.



Likewise, the textbook by
Bologna, Jorizzo, and Rapini
states explicitly: “A biopsy 
of morbilliform eruptions is 
not recommended as it 
would show non-specific 
changes consisting of a 
mild perivascular 
lymphocytic infiltrate and a 
few necrotic keratinocytes 
within the epidermis.”

In my view, those
conclusions are wrong and 
potentially harmful, as they
may lead to incorrect
diagnoses and 
mismanagement of 
patients. 

A biopsy of 

morbilliform eruptions 

is not recommended as 

it would show non-

specific changes 

consisting of a mild 

perivascular 

lymphocytic infiltrate 

and a few necrotic 

keratinocytes within 

the epidermis.



It is true that “drugs can 
elicit a variety of 
inflammatory disease 
patterns in the skin and 
panniculus, no pattern 
being specific,” let alone
“specific for a particular 
drug,” but biopsies, 
nonetheless, can help to 
establish the diagnosis. It is 
also true, as emphasized in 
this article on “Pattern 
Analysis of Drug-Induced 
Skin Diseases,” that 
“clinicopathologic
correlation … must be 
made considering clinical 
presentation, 
histopathological analysis, 
and course of the disease,”
but this is true for any 
inflammatory skin disease, 



and the reliability of 
histopathologic diagnosis 
of a drug eruption is not 
smaller than that of 
diseases for which biopsy is 
recommended without 
reservation, be it lichen 
planus, lupus 
erythematosus, or 
granuloma annulare.



Compared to other
diseases, histopathologic
diagnosis of drug eruptions
is impeded by the fact that
drugs may not only cause
eruptions mimicking other
diseases, but may elicit
those diseases, e.g., drug-
induced psoriasis, urticaria, 
pemphigus, linear IgA
dermatosis, or lupus
erythematosus. In those
instances, naturally, biopsy
specimens reveal changes
of the authentic disease.

Induction/Aggravation

of Dermatoses Through Drugs

• psoriasis (β-blockers, lithium, chloroquine, interferon, 

NSAIDs, etc.)

• urticaria (acetylsalicylic acid and other NSAIDs, ACE 

inhibitors, etc.)

• pemphigus (penicillamine, ACE inhibitors, cephalosporins, 

etc.)

• linear IgA dermatosis (vancomycin, lithium, diclofenac, 

ACE inhibitors, etc.) 

• lupus erythematosus (estrogens, hydralazine, procainamide, 

anticonvulsants, etc.) … etc., etc.



Some drug eruptions are 
thought to be caused by 
activation of a latent 
infection by viruses, such as 
human herpesvirus 6 or 
Epstein Barr virus, which 
may explain why viral 
exanthems and drug 
eruptions may be 
indistinguishable clinically 
and histopathologically.



Some viral exanthems can
be recognized by distinctive
changes, such as ballooning
and occasional
multinucleated keratocytes
in measles or keratocytes
with steel-grey nuclei and 
margination of 
nucleoplasm in infections
by herpesvirus. Often, 
however, there are no such 
distinguishing features.

Herpes simplex

Measles



In general, viral exanthems
show a superficial
perivascular infiltrate of 
lymphocytes only.



There may also be some
neutrophils or eosinophils
within the infiltrate as well
as slight spongiosis or
interface changes, features
also seen in drug eruptions.



Nonetheless, as pointed
out by Ackerman in his
textbook on “Histologic
Diagnosis of Inflammatory
Skin Diseases,” “in most
instances, viral exanthems
do not show changes at the
dermoepidermal junction
or within the epidermis,”
and if they do, they are not 
marked. 

In most instances,

viral exanthems do not 

show changes at the

dermoepidermal

junction or within the

epidermis.



This distinguishes viral 
exanthems from drug 
eruptions in which 
epidermal changes are 
often pronounced.



This is the case especially in 
fixed drug eruption. This 
lesion from the palm shows
typical changes, namely, a 
superficial and deep
perivascular and interstitial
infiltrate



with myriad necrotic
keratocytes in all reaches of 
the epidermis. There is also 
extravasation of 
erythrocytes. 



The infiltrate is composed
of lymphocytes, 
neutrophils, and 
eosinophils, and there are
some melanophages in the
papillary dermis. 



These are the criteria: a 
superficial and deep
infiltrate, lymphocytes in 
association with
eosinophils and 
neutrophils, edema of the
papillary dermis, 
melanophages in the
papillary dermis, vacuolar
alterations at the
dermoepidermal junction, 
necrotic keratocytes in all 
layers of the epidermis, 
spongiosis and hydrops of 
keratocytes, and, usually, a 
normal cornified layer.

Fixed drug eruption

• usually superficial and deep infiltrate

• lymphocytes in association with eosinophils and 
neutrophils

• edema of the papillary dermis

• melanophages in the papillary dermis

• vacuolar alterations at the dermoepidermal junction

• necrotic keratocytes in all layers of the epidermis

• spongiosis and hydrops of keratocytes

• normal cornified layer



Another example from
non-glabrous skin: the
cornified layer is still 
basket-woven. In the
context of pronounced
epidermal changes, this
signifies an early stage in 
the evolution of the lesion
which is usually the case in 
drug eruptions. The 
infiltrate is superficial and 
deep, 



and there are many
necrotic keratocytes in all 
reaches of the epidermis. 
The term “fixed drug
eruption” reflects the
repetitive occurrence of 
well-demarcated lesions at 
the same spot every time 
the eliciting drug is taken.



Eventually, the interface 
dermatitis leads to 
accumulation of 
melanophages in the 
papillary dermis. If there 
are many, this signifies 
previous episodes and is a 
clue to the diagnosis fixed 
drug eruption.

The presentation, however, 
varies depending on 
previous episodes, stage of 
evolution, and other
factors. In this case, the
infiltrate was composed
entirely of lymphocytes, 
without admixture of 
neutrophils or eosinophils
which are often very
sparse, though they may
occasionally predominate. 



Other examples of fixed 
drug eruption show 
eosinophils and neutrophils 
in the infiltrate and 
numerous melanophages
as evidence of previous 
episodes, but few, if any, 
epidermal changes.

In brief, fixed drug eruption
does not always present
itself with the stereotypic
features listed in textbooks. 
There is a spectrum of 
histopathologic changes,



and the same is true
clinically. Lesions may be
seen early or late, they may
be sharply or poorly
circumscribed, relatively
uniform in appearance or
with an accentuated
center, annular or
targetoid, macular or
bullous, solitary or
multiple. Naturally, those
differences are also 
reflected by the
histopathologic picture,



and in large biopsies, such 
as this one, one may see
several patterns at the
same time. 



In the center, there are
typical changes of fixed
drug eruption, namely, a 
superficial and deep
infiltrate, vacuolar changes
at the junction and myriad
necrotic keratocytes in all 
reaches of the epidermis
beneath a basket-woven
cornified layer, edema in 
the papillary dermis with
extravasated erythrocytes
as well as neutrophils and 
eosinophils in the infiltrate.



A few millimetres to the
right, however, there are
no epidermal changes. All 
that is left is edema of the
papillary dermis and a 
relatively sparse
perivascular and interstitial
infiltrate with eosinophils
and neutrophils – changes
that are still suggestive of a 
drug eruption.



If we go to the left, the 
changes are far more 
subtle: nothing but a 
superficial perivascular 
infiltrate of lymphocytes 
with slight spongiosis and 
some lymphocytes within 
the epidermis. Because of 
those lymphocytes in the 
epidermis in concert with 
scant spongiosis, the 
changes are somewhat 
reminiscent of a very early 
stage of mycosis fungoides. 
However, there are no wiry 
bundles of collagen in the 
papillary dermis which 
militates against an early 
patch of mycosis fungoides
and should alert to the 
possibility of a drug 
eruption.  



Depending on the site of 
biopsy, histopathologic
diagnosis of fixed drug
eruption may not be
possible. However, even
subtle findings often allow
a tentative diagnosis of a 
drug eruption to be made,



and in the context of an 
individual lesion, fixed drug
eruption is the only choice. 
The opposite is also true, 
namely, in the presence of 
all histopathologic
hallmarks of fixed drug
eruption, one may not deal 
with a localized



but with a widespread
morbilliform eruption
which may show just the
same features. In other
words, fixed drug eruption
does not deserve the
special place accorded to it
in some textbooks of 
dermatopathology; its
histopathologic
presentation differs from
that of morbilliform
eruptions only by findings
usually being more
pronounced. 



The same is true for other
severe reactions that are
chiefly defined clinically, 
such as Stevens-Johnson 
syndrome, DRESS 
syndrome, and acute
generalized exanthematous
pustulosis. The 
histopathologic findings
encountered in them are
not unique but an 
exaggeration of findings
seen in more conventional
presentations of cell-
mediated drug eruptions.

SJS DRESS

AGEP



What are those findings? 
One is signs of interface 
dermatitis. We recently 
performed a “prospective 
histopathologic study of 
maculopapular drug 
eruption in 48 patients in 
whom the diagnosis had 
been made on the basis of 
clinical examination, history 
of a known offending drug, 
and follow-up.” When 
evaluating biopsy 
specimens from those 
patients, we found some 
signs of interface 
dermatitis, such as 
vacuoles at the dermo-
epidermal junction, 
lymphocytes at the 
junction, or necrotic 
keratocytes in the majority 
of them. Sometimes those 
changes were conspicuous, 



sometimes only subtle.

Another common finding in 
drug eruptions is an 
infiltrate with participation
of eosinophils and 
neutrophils. Especially
eosinophils have
traditionally been
emphasized as a hallmark
of drug eruptions. 



In their recent review of 
different “patterns of drug-
induced skin diseases,”
Sánchez and colleagues 
were more reserved: 
“Eosinophils present a 
diagnostic clue as these 
may be present in many 
drug-induced reaction. 
However, one must be 
cautious not to consider 
them the panacea of 
histologic diagnosis for a 
drug eruption as their 
presence does not make a 
drug reaction the correct 
diagnosis. Conversely, the 
absence of eosinophils does 
not rule out a drug 
eruption. In other words, 
they may or may not be 
present in these reactions.”

Eosinophils present a diagnostic clue as these may be present in 

many drug-induced reaction. However, one must be cautious

not to consider them the panacea of histologic diagnosis for a 

drug eruption as their presence does not make a drug reaction

the correct diagnosis. Conversely, the absence of eosinophils

does not rule out a drug eruption. In other words, they may or

may not be present in these reactions.



If this is the case, why are 
they still a “diagnostic 
clue”? Because they are 
usually absent in important 
differential diagnoses, such 
as pityriasis lichenoides, 
dermatomyositis, graft-
versus-host disease, and 
lupus erythematosus. This 
does not imply that 
eosinophils rule out those 
diagnoses, but if they are 
found in number, it strongly 
militates against them.



In our study of 
exanthematous drug-
eruptions in which the
offending drug was known, 
eosinophils were not 
always present but were
found in only 60% of cases. 
In other words, they are
not a highly sensitive 
criterion for drug
eruptions. Their diagnostic
value, however, is limited 
not only by the relatively
high number of drug
eruptions without
eosinophils, but also by the
wide variety of diseases
sporting eosinophils in the
infiltrate.



The range of diseases with
neutrophils in the infiltrate
in much smaller and, 
therefore, neutrophils
which were found in 50% 
of drug eruptions have
higher distinguishing value.



This is especially true for
the combination of 
eosinophils and neutrophils
which is seen in only a 
limited number of diseases, 
such as urticaria, 
autoimmune bullous
diseases, Sweet’s
syndrome, reactions to
arthropod assaults, and 
some folliculitides. Most of 
those differential diagnoses
are characterized by
findings not usually seen in 
drug eruptions,

• urticaria

• autoimmune bullous diseases

• Sweet’s syndrome

• reactions to arthropod assaults

• folliculitides



such as a very dense
infiltrate of neutrophils
with abundant neutrophilic
nuclear dust in Sweet’s
syndrome or a wedge-
shaped infiltrate beneath a 
very large spongiotic blister
in a reaction to an insect
bite. 

Insect biteSweet’s syndrome



Taken together, those two
criteria – an infiltrate with
eosinophils and neutrophils
and signs of interface
dermatitis – are highly
suggestive of a drug
eruption because most
diseases associated with
eosinophils and neutrophils
do not show signs of 
interface dermatitis, and 
most interface dermatitides
are associated with an 
infiltrate composed almost
entirely of lymphocytes. 
Although some eosinophils
may occur in diseases such 
as lupus erythematosus, 
graft-versus-host disease, 
or post-herpetic erythema
multiforme, they are hardly
ever numerous and not 
associated with
neutrophils. 

Insect biteSweet’s syndrome

eosinophils & neutrophils

interface dermatitis



A sparse perivascular and 
interstitial infiltrate of 
neutrophils and eosinophils 
in concert with subtle 
vacuolar changes at the 
dermo-epidermal junction 
is nearly diagnostic of a 
drug eruption.



What other findings are
suggestive of drug
eruptions in general? 
Among them are signs of 
acuteness. As the name
denotes, drug eruptions
are eruptive. In general, 
they appear suddenly and 
progress rapidly in both, 
extension and intensity. As 
a consequence, they are
usually biopsied early in 
their course. 



Signs of acuteness are
among the criteria used for
the diagnosis of fixed drug
eruption, 



as already shown in the
large biopsy of it. Among
them are



edema of the papillary
dermis, extravasation of 
erythrocytes, and a normal 
basket-woven cornified
layer despite spongiosis or
hydrops of keratocytes in 
the basal or spinous zone
(the reason being that the
interval of time between
onset of the eruption and 
biopsy of it is too small to
permit alterations in the
lower epidermis to affect to
stratum corneum).



Other signs of acuteness
are widely dilated
capillaries and venules in 
the superficial dermis



and many neutrophils in 
the lumina of dilated 
venules.  Of course, 
neutrophils are commonly 
seen in the lumina of blood 
vessels, and if there a few, 
it does not mean a thing, 
but if there are myriads, it 
is a sign of acuteness that 
may be used as a 
diagnostic clue.



In sum, signs of acuteness 
are common in drug 
eruptions and include a 
normal cornified layer 
despite spongiosis or 
hydrops in the epidermis,
edema of the papillary 
dermis, extravasation of 
erythrocytes, angiectases in 
the superficial dermis, and 
many neutrophils in the 
lumina of ectatic venules.

• normal cornified layer despite spongiosis or

hydrops

• edema of the papillary dermis

• extravasation of erythrocytes

• angiectases in the superficial dermis

• many neutrophils in the lumina of ectatic

venules

Signs of acuteness



By contrast, signs of 
chronicity militate against a 
drug eruption, namely, 
marked epithelial 
hyperplasia, marked 
hyperkeratosis, coarse 
collagen bundles in 
elongated dermal papillae, 
fibrosis of the papillary and 
superficial reticular dermis,
numerous melanophages
or siderophages in the 
superficial dermis.

Of course, drug eruptions
may also be chronic and 
may be biopsied after many
months. Signs of chronicity, 
therefore, do not rule out a 
drug eruption.

Signs of chronicity

• marked epidermal hyperplasia

• marked hyperkeratosis

• coarse collagen bundles in elongated dermal 

papillae

• fibrosis of the papillary and superficial

reticular dermis

• many melanophages and/or siderophages



For example, 
anticonvulsant drugs such 
as phenytoin and 
carbamazepin may elicit
chronic drug eruptions
that, because of a lichenoid
infiltrate of lymphocytes
with largish nuclei, 
epidermotropism, 
epidermal hyperplasia, and 
fibrosis of the papillary
dermis, may mimick
mycosis fungoides.



Fixed drug eruptions that 
have recurred several times 
at the same site are also 
associated with signs of 
chronicity, namely, marked 
fibrosis of the papillary 
dermis and many 
melanophages. 
Nevertheless, most drug 
eruptions show signs of 
acuteness rather than 
chronicity, and those signs 
are among the most 
important clues to 
histopathologic diagnosis 
of a drug eruption.



There are various other
clues, some general, some
more specific. Among the
general considerations are
the age of patients and the
anatomic site. Drug-
induced skin reactions are
usually widespread
eruptions affecting chiefly
trunk and extremities. 
Palms and soles are
involved only rarely, and if
they are, there are usually
also lesions at other sites
better suited for
performing a biopsy. 



As a consequence, drug
eruptions, with the
exception of fixed drug
eruption, are biopsied
rarely on palms, soles or
genitalia. The same is true
for scalp, face, and ears. 
Hence, when one sees a 
biopsy specimens with
anatomic features typical
of those sites, a drug
eruption is unlikely. 

Biopsy sites

militating against a drug eruption

• palms and soles (thick epidermis with compact

cornified layer; no hair follicles)                            
exception: fixed drug eruption

• genitalia (thin or absent cornified layer, highly

vascularized) exception: fixed drug eruption

• scalp (many terminal hair follicles reaching down 

into the subcutis)

• face (large sebaceous glands, solar elastosis)

• ears (vellus follicles)



Because drug eruptions are
most common in elderly
patients, consideration of 
the age, including
histopathologic indicators
of it, such as pronounced
solar elastosis, may
facilitate especially
distinction between drug
eruptions and viral 
exanthems. 

Drug eruptions may be
associated with atypia of 
keratocytes. 



The affected cells are
swollen, have large nuclei, 
sometimes with prominent 
nucleoli or irregularly
dispersed chromatin. In 
contrast to epithelial
neoplasms, atypical
keratocytes are not 
crowded together closely. 



They have been described
especially in reactions to
chemotherapeutic drugs, 
such as methotrexate



or hydroxyurea. However, 
they may be seen in 
response to a wide variety
of drugs.



In this instance, it was a 
beta-blocker. The pheno-
menon seems to be related 
to interface changes, since 
it is also encountered 
episodically in other 
interface dermatitides, 
such as lichen sclerosus
and lupus erythematosus. 
In brief, atypical kerato-
cytes are neither a sen-
sitive nor a specific finding. 
Nevertheless, because they 
are more common in drug 
eruptions than in other 
inflammatory skin diseases, 
they may serve as a clue to 
histopathologic diagnosis 
of a drug eruption. In 
addition to atypical kerato-
cytes, drug eruption 
episodically show slightly 
atypical lymphocytes as a 
sign of activation of them. 



Another clue to drug
eruptions is accentuation
of pathologic findings
around eccrine structures, 
In this case with confluent
necrosis of the epidermis, 



necrosis of individual cells
extends down the eccrine
duct. 



In erythema multiforme, 
“acrosyringeal
concentration of necrotic
keratinocytes” has been
emphasized as a “clue to
drug etiology” and has
been attributed to drug
concentration in sweat. 



The same reasoning has 
been used to explain 
eccrine neutrophilic 
hidradenitis which is a well-
known side effect 
especially, but not 
exclusively, of cytotoxic 
drugs. 



Yet another clue to a drug
eruption emphasized by
Sánchez and co-workers is
presence of “2 distinct
patterns … in the same 
tissue section.”



This is an example: a 
psoriasiform dermatitis



associated with granulomas
and vacuolar interface
changes. This combination
of patterns does not 
correspond to any well-
defined disease, 



and already Ackerman 
pointed out, in the second 
edition of his classic 
textbook, “Histologic 
Diagnosis of Inflammatory 
Skin Diseases,” in 1997 that 
“any inflammatory process 
that does not conform to 
any well-defined disease 
should prompt suspicion of 
a drug eruption.”

Any inflammatory

process that does not 

conform to any well-

defined disease should

prompt suspicion of a 

drug eruption.



In sum, even though the 
histopathologic 
presentation of drug 
eruptions is variable and 
may correspond to “any of 
the nine basic patterns of 
inflammatory diseases in 
the skin,” as defined by 
Ackerman, there are 
numerous clues that 
usually allow a diagnosis to 
be made with confidence, 
even in the absence of 
additional clinical 
information, namely,



vacuolar changes at the 
dermoepidermal junction, 
eosinophils and neutrophils 
in the infiltrate, signs of 
acuteness, atypical kerato-
cytes and/or lymphocytes, 
accentuation of findings 
around eccrine structures, 
a combination of different 
patterns, changes not 
conforming to any well-
defined disease as well as a 
biopsy from “easy” sites, 
such as trunk or extremi-
ties, rather than palms, 
soles, face, or scalp,  and 
signs of an advanced age of 
patients. Consideration of 
those clues allows 
differential diagnosis of 
common patterns of 
inflammatory skin disease 
to be performed in rational 
fashion.

vacuolar changes

at the dermo-

epidermal 

junction

eosinophils

and neutrophils

in the

infiltrate

signs

of

acuteness

atypical

keratocytes

and/or

lymphocytes

combination

of 

different

patterns

changes not 

conforming to

any well-defined

disease

biopsy

from “easy” 

sites

signs of

advanced age

of patients

accentuation of 

findings around

eccrine

structures



A few years ago, we have
studied retrospectively 300 
cases submitted as drug
eruption to our laboratory, 
and diagnosed as such 
histopathologically, in order
to get a sense for the
relative frequency of 
different histopathologic
patterns and for problems
in differential diagnosis. 



The most common pattern
by far, accounting for 83 of 
300 cases, was a mild 
vacuolar interface
dermatitis. 



As already noted, that
pattern, in association with
a sparse infiltrate of 
eosinophils and 
neutrophils, is strongly
suggestive of a drug
eruption. 



One differential diagnosis is
bullous pemphigoid that
shows the same type of 
infiltrate and that may be
associated with slight
interface changes. A finding
in favour of bullous
pemphigoid and militating
against a drug eruption is
presence of eosinophils at 
the dermo-epidermal 
junction. 

Bullous
pemphigoid



Vice versa, more 
pronounced interface 
changes with presence of 
necrotic keratocytes
virtually rule out bullous 
pemphigoid.

If a drug eruption shows a 
vacuolar interface
dermatitis but an infiltrate
composed of lymphocytes
only, the differential 
diagnosis is more difficult.



One possibility is lupus
erythematosus. Of course, 
distinction is easy if LE 
shows a dense, bottom-
heavy perifollicular infiltrate, 
follicular hyperkeratosis, 
mucin in the reticular
dermis, folliculotropism of 
the infiltrate, and a 
thickened basement
membrane, none of which
are features of a drug
eruption. However, those
changes may not be present
and, especially in shave
biopsies, distinction may be
difficult. One clue, in the
absence of any additional 
information, is the wrong
anatomic site. This specimen
comes from the face which
is practically never biopsied
in drug eruptions. 

Lupus

erythematosus



Another finding usually
seen even in subtle
manifestations of LE is
smudging of the dermo-
epidermal junction that
makes it difficult to
perceive where the
epidermis ends and the
dermis begins.

Lupus

erythematosus



The same applies to
dermatomyositis. Once
again, this is the wrong
anatomic site, a specimen
from the hand. Moreover, 
the infiltrate is too focal for
a drug eruption in which it
is usually more evenly
distributed.

Dermato-

myositis



Last, there is again
smudging of the dermo-
epidermal junction. That
finding militates against a 
drug eruption, but it often
only focal and one must 
look for it.

Dermato-

myositis



Especially in the absence of 
eosinophils and 
neutrophils, one must take
care not to overcall drug
eruptions which happened
to me in this case: there is
a superficial and mid
dermal perivascular
infiltrate of lymphocytes



associated with ectatic
venules in the upper 
dermis, some of which 
house numerous 
neutrophils in their lumen,



And subtle vacuolar
interface changes. That 
combination of findings 
prompted me to suggest a 
drug eruption until I 
received a clinical picture.



It was a large solitary, 
annular lesion on the back, 
a case of erythema 
migrans, and the diagnosis 
was confirmed by PCR 
studies revealing DNA of 
borrelia in the tissue. 



One has to beware of “the 
many masks of cutaneous 
Lyme disease,” one of 
which is a subtle vacuolar
interface dermatitis. 



In sum, many diseases may
show a mild vacuolar
interface dermatitis and 
need to be considered in 
the differential diagnosis of 
drug eruptions. Especially
in the absence of 
eosinophils and 
neutrophils, clinico-
pathologic correlation is
essential, and one may
have to discuss the entire
list of differential diagnoses
with the referring
physician. 

- erythema multiforme (post-herpetic)

- lupus erythematosus

- dermatomyositis

- graft-versus-host disease

- phototoxic dermatitis

- viral exanthems

- bullous pemphigoid

- secondary syphilis

- borreliosis

- vitiligo …



That list shortens
considerably if interface
changes are more severe
and associated with
numerous necrotic
keratocytes. 

- erythema multiforme (post-herpetic)

- lupus erythematosus

- dermatomyositis

- graft-versus-host disease

- phototoxic dermatitis



The most important
differential diagnosis is
erythema multiforme due 
to herpes virus infections
or other non-drug related
causes. The epidermal 
changes are
indistinguishable from
drug-induced cases, often
with many necrotic
keratocytes in all reaches of 
the epidermis, but the
infiltrate usually consists of 
lymphocytes only.



A few eosinophils are not 
decisive, but eosinophils in 
number are strongly
suggestive of a drug
eruption. In this case, there
are several eosinophils



and another “clue to drug
etiology” emphasized by
Horn and co-workers, 
namely “acrosyringeal
concentration of necrotic
keratinocytes.” In our study
of 300 cases, we found
such accentuation in only
nine of 40 cases with
severe vacuolar interface
changes but, when present, 
that finding may be a 
helpful clue.



Less common than the
vacuolar type of interface
dermatitis is the lichenoid
one. The differential 
diagnosis includes a wide
spectrum of diseases, the
most important of which is
lichen planus. - lichen planus

- lichen-planus like keratosis

- pityriasis lichenoides

- lupus erythematosus

- lichenoid photodermatitis

- lichenoid purpura

- lichen sclerosus

- lichen nitidus

- lichenoid sarcoidosis

- secondary syphilis

- mycosis fungoides …



Because of its importance, 
this diagnostic challenge
has already been dealt with
by Bernard Ackerman in 
one of his classic books on 
“Differential Diagnosis in 
Dermatopathology.”



Among the clues to a drug
eruption given were some
parakeratosis, a focally
decreased granular zone, a 
superficial and deep, rather
than only superficial, 
infiltrate, some eosinophils, 
and extravasated
erythrocytes. 



Let’s look at some
examples: A superficial
lichenoid dermatitis with
epidermal hyperplasia, 
wegde-shaped zones of 
hypergranulosis, and 
compact orthokeratosis, 
just as in lichen planus,



but a preserved basket-
woven cornified layer in 
foci, focal decrease of the
granular zone, some
parakeratosis, and 
eosinophils in the infiltrate, 



including some within the
epidermis. This cannot be
lichen planus. 



Once again epithelial
hyperplasia with a “saw-
tooth pattern of rete
ridges” and wedge-shaped
zones of hypergranulosis, 
but the infiltrate is
superficial and deep, 



and there are abundant 
extravasated erythrocytes. 



An epidermal pattern just 
as in lichen planus, 



but once again eosinophils
in the infiltrate,



focal thinning of the 
granular zone, some 
parakeratosis, and, a 
criterion not mentioned in 
Ackerman’s book, a surfeit 
of necrotic keratocytes.



All those changes may be
seen episodically in lichen
planus, and they may not 
be present in lichenoid
drug eruption, but, 
together, they usually allow
a correct diagnosis to be
made. However, because
lichenoid drug eruption
may be indistinguishable
from classical examples of 
lichen planus,



clinico-pathologic
correlation is essential, 
such as advanced age of 
the patient, involvement of 
anatomic sites not 
corresponding to the areas
of predilection of lichen
planus, and, of course, a 
history of medications. 



Clinico-pathologic 
correlation also helps to 
rule out other differential 
diagnoses, especially lichen 
planus-like keratosis that 
may be indistinguishable 
from a lichenoid drug 
eruption but usually 
presents itself as a small 
solitary lesion.  



Of course, differential 
diagnosis is most important
for diseases that can easily
be confused with drug
eruptions clinically. One of 
them is pityriasis
lichenoides which is
characterized by
disseminated papules. The 
latter are often
umbilicated, and patients
are usually young or
middle-aged, but clinical
distinction from a drug
eruption may be difficult. 

- lichen planus

- lichen-planus like keratosis

- pityriasis lichenoides

- lupus erythematosus

- lichenoid photodermatitis

- lichenoid purpura

- lichen sclerosus

- lichen nitidus

- lichenoid sarcoidosis

- secondary syphilis

- mycosis fungoides …



Histopathologically, 
pityriasis lichenoides
usually shows a wegde-
shaped infiltrate which is
not a feature of drug
eruptions. The infiltrate is
usually composed of 
lymphocytes only. 

Pityriasis

lichenoides



As in  drug eruptions, there 
may be many extravasated
erythrocytes and necrotic 
keratocytes in all reaches of 
the epidermis, but lesions 
are often covered by 
elongated mounts of 
parakeratosis housing 
neutrophils, which is not 
the case in drug eruptions.

Pityriasis

lichenoides



Another differential 
diagnosis that may be
exceedingly difficult
clinically is the patch stage
of mycosis fungoides. 

- lichen planus

- lichen-planus like keratosis

- pityriasis lichenoides

- lupus erythematosus

- lichenoid photodermatitis

- lichenoid purpura

- lichen sclerosus

- lichen nitidus

- lichenoid sarcoidosis

- secondary syphilis

- mycosis fungoides …



Distinction may also be
difficult histopathologically
because drug eruptions
may mimick mycosis
fungoides. Lymphocytes
may be largish, they may
infiltrate the epidermis in 
the context of only scant
spongiosis, and they may
be aligned along the
dermo-epidermal junction. 



Moreover, there may be
subtle fibrosis of the
papillary dermis. In this
case, a feature militating
against mycosis fungoides
and favouring a drug
eruption is widely dilated
venules in the upper
dermis,



some of which house
numerous neutrophils.



Another example of a 
superficial lichenoid 
dermatitis



In which there are subtle 
interface changes. There is 
also slight fibrosis of the 
papillary dermis that is 
suggestive of the patch 
stage of mycosis fungoides. 



A chronic drug eruption 
must also be considered 
but, again, there are no 
neutrophils and 
eosinophils. This does not 
exclude a drug eruption, 
but in consideration of the 
density of the infiltrate, it 
should caution against that 
diagnosis.



The of drug eruptions, 
infiltrate also contained 
some plasma cells, 



And immunohistochemistry 
with antibodies against 
Treponema pallidum 
revealed spirochetes 
around vessels. It is 
important to consider the 
possibility of syphilis in a 
subtle lichenoid interface 
dermatitis, especially if 
there are no eosinophils 
and neutrophils in the 
infiltrate,

Secondary

syphilis



even more so because 
secondary syphilis is 
characterized by sudden 
onset of a maculo-papular
eruption that may also be 
confused with a drug 
eruption clinically. 

Secondary

syphilis



A very common pattern of 
drug eruptions is the
spongiotic one that was the
predominant pattern in 
nearly one fourth of the
cases of our study.

- contact/nummular

dermatitis

- pityriasis rosea

- erythema anulare

centrifugum

- response to arthropod

assault

- miliaria …



Spongiosis is hardly ever
marked across a broad
front, and there are usually
no scale crusts, as in 
contact or nummular
dermatitis. Other features
distinguishing from dug
eruptions from most
differential diagnosis are
extension of the infiltrate
into the deep dermis, a 
finding encountered in 
nearly one third of our
cases of spongiotic drug
eruption,



and a preserved, basket-
woven cornified layer, a 
consequence of biopsies 
being taken at an early 
stage. In most instances, 
spongiosis is mild and 
confined to the lower half 
of the epidermis. That 
finding, in the context of a 
deep reaching infiltrate and 
a basket-woven cornified
layer, is quite distinctive.



Another pattern of 
spongiotic drug eruption
consists of tiny spongiotic
vesicles separated from
one another by more or
less normal epidermis. That
pattern of isolated
spongiotic vesicles
resembles pityriasis rosea
and superficial erythema
annulare centrifugum,



distinction of which is
complicated further by the
mutual finding of some
eosinophils and 
extravasated erythrocytes
in all three conditions. 



However, the infiltrate in 
pityriasis rosea is usually
superficial, rather than
superficial and deep, and 
there may be focal scale-
crusts which are
exceptional in drug
eruptions. 

Pityriasis rosea



Moreover, there is often
slight psoriasiform
hyperplasia with rete ridges
more delicate than in 
psoriasis, yet another
finding militating against a 
drug eruption. 

Pityriasis rosea



Vice versa, spongiotic drug
eruptions may show
accentuation of spongiosis
around acrosyringia,



just as necrotic keratocytes
may be concentrated there
in lichenoid drug eruptions. 
The picture may thus
resemble miliaria, but 
other findings are in favor
of a drug eruption,



namely, dilated venules in 
the upper dermis with 
numerous neutrophils in 
their lumina.



The infiltrate is usually
sparse in spongiotic drug
eruptions, but it may vary
in density, and so may the
number of eosinophils
contributing to it. If there
are myriads of them, the
fore-mentioned differential 
diagnoses are unlikely and 
others must be considered, 
such as reactions to an 
insect bite. The latter may
be distinguished by the
typical wedge-shaped
configuration of the
infiltrate not seen in drug
eruptions.

Insect

bite



Moreover, the collagen in 
the reticular dermis is often
smudged, and there may
be deposits of fibrin. 

Insect

bite



If there are spongiotic
vesicles in reactions to
insect bites, the largest one
is usually located
immediately above the
deepest extension of the
infiltrate.

Insect

bite



If an infiltrate loaded with
eosinophils is more diffuse 
and chiefly located in the
upper dermis, one must 
think of autoimmune 
bullous diseases, especially
bullous pemphigoid. 

Bullous

pemphigoid



The latter can often be 
distinguished from 
spongiotic drug eruptions 
by clustering of eosinophils 
in the basement 
membrane zone.

Bullous

pemphigoid



If the epidermis is
unaffected, distinction of 
drug eruptions from
bullous pemphigoid or
other autoimmune 
blistering diseases may be
impossible. The pattern of 
a superficial and deep
dermatitis with eosinophils
and neutrophils in the
absence of significant
epidermal changes, 
however, was seen in only
12 of 300 cases in our
study. The differential 
diagnosis depends on the
density of the infiltrate and 
may range from Sweet’s
syndrome on the one hand
to urticaria on the other.

- Sweet’s syndrome

- bullous pemphigoid

- viral exanthems

- vicinity of folliculitis

- urticaria



Especially chronic
idiopathic urticaria may be
difficult to distinguish from
urticarial drug eruptions, 
both conditions being
typified



by a sparse interstitial
infiltrate of eosinophils and 
neutrophils. In this case, 
perivascular accentuation
of the infiltrate militates
against chronic urticaria
and favors a drug eruption, 



but it is worthwile to look 
carefully for minimal 
epidermal changes, such as 
slight focal spongiosis that 
is not a feature of urticaria.



If there are no epidermal 
changes and no eosinophils
and neutrophils in the
infiltrate, diagnosis
becomes even more
difficult, the reason being
that those findings may be
seen not only in viral 
exanthems, Schamberg’s
disease, and secondary
syphilis, but also in the
early stages of a wide
variety of other diseases
that eventually affect the
epidermis. In brief, the
pattern is non-diagnostic
because it leaves too many
possibilities. 

- viral exanthem

- Schamberg’s disease

- secondary syphilis

- early stages of diseases that

eventually affect the

epidermis



In a case with a sparse
perivascular infiltrate such 
as this one, one might
consider Schamberg’s
disease



because of extravasation of 
erythrocytes in the
papillary dermis.



However, if extravasated 
erythrocytes are also 
spotted deeper down in 
the reticular dermis, this 
militates against 
Schamberg’s disease and 
favors a drug eruption.



When consisting of 
lymphocytes only, the 
infiltrate in drug eruptions 
tends to be restricted to 
perivascular areas with 
only little involvement of 
the interstitium. 

Erythema 

migrans



This helps to distinguish 
drug eruptions with a 
wholly lymphocytic 
infiltrate from infections by 
borrelia that are usually 
associated with many 
lymphocytes in the 
interstitial dermis.

Erythema 

migrans



Considering the frequency 
of neutrophils in the 
infiltrate, it is not surprising 
that drug eruptions may 
present themselves as a 
pustular dermatitis. When 
fully developed, this variant 
has been referred to as 
acute generalized 
exanthematous pustulosis
or “AGEP”. The 
histopathologic differential 
diagnosis includes pustular 
psoriasis, deficiency 
diseases such as necrolytic
migratory erythema or 
acrodermatitis
enteropathica, pemphigus, 
especially IgA pemphigus, 
and prurigo pigmentosa. 

- pustular psoriasis

- deficiency diseases

(e.g. necrolytic migratory erythema, 

acrodermatitis enteropathica)

- pemphigus

(esp. IgA pemphigus)

- prurigo pigmentosa



The latter disease may 
mimick drug eruptions 
closely because, in its early 
stages, it presents itself as 
a perivascular and 
interstitial dermatitis with 
edema of the papillary 
dermis, 

Prurigo pigmentosa



vacuolar interface changes, 
and a predominance of 
neutrophils in the infiltrate. 
The latter may also enter 
the epidermis and lead to 
tiny pustules. In contrast to 
drug eruptions, eosinophils 
are not usually seen in 
prurigo pigmentosa. 

Prurigo pigmentosa



In pemphigus, there may 
be no signs of acantholysis
but only spongiosis with 
myriad neutrophils in the 
epidermis. 
Characteristically, 
neutrophils are scattered 
evenly across a broad front, 
whereas they are usually 
confined to small foci in 
pustular drug eruptions. 

Pemphigus vulgaris



Deficiency diseases may 
show tiny subcorneal
pustules, as in pustular 
drug eruptions,

Acrodermatitis

enteropathica



but they can usually be 
distinguished on other 
grounds, such as 
psoriasiform hyperplasia 
and pallor of the upper 
spinous zone.

Acrodermatitis

enteropathica



In general, the 
forementioned diseases 
can be readily distinguished 
from pustular drug 
eruptions clinically. By 
contrast, pustular psoriasis 
may look just like AGEP 
clinically 

Prurigo pigmentosa Pemphigus vulgaris

Acrodermatitis enteropathica AGEP



and is also the most 
challenging differential 
diagnosis 
histopathologically. In a 
larger retrospective study, 
“the presence of 
eosinophils, the presence of 
keratinocytes, and mixed 
interstitial and mid-dermal 
perivascular infiltrate and 
absence of tortuous or 
dilated blood vessels” were 
found to be “in favor of 
AGEP.” However, the latter 
finding is often missing in 
pustular psoriasis, too, as a 
consequence of the acuity 
of the process, and so is 
psoriasiform hyperplasia of 
the epidermis. 



By contrast, in this case of 
AGEP, there seems to be 
psoriasiform epidermal 
hyperplasia as a 
consequence of the section 
being cut tangentially. 



The spongiform pustules 
are indistinguishable from 
those seen in psoriasis.



There are eosinophils in 
the infiltrate, but some 
eosinophils may be seen in 
pustular psoriasis, too. In 
this case, a helpful clue to 
the diagnosis of drug 
eruption are subtle 
vacuolar changes at the 
junction, but when there 
are conflicting criteria, 
diagnosis requires clinico-
pathologic correlation.



An uncommon, but not 
exceptional, pattern of 
drug eruptions is 
granulomatous dermatitis. 
It is usually associated with 
lichenoid interface 
changes. Hence, the 
diseases most difficult to 
distinguish from 
granulomatous drug 
eruptions are those sharing 
that combination of 
findings, namely, a 
lichenoid granulomatous 
pattern, as it occurs in 
lichen striatus, lichen 
nitidus, and lichenoid 
sarcoidosis. 

- lichen striatus

- lichen nitidus

- lichenoid sarcoidosis



Lichen striatus usually 
shows psoriasiform
epidermal hyperplasia and 
a superficial and deep 
infiltrate of lymphocytes 
that tends to be aggravated 
around eccrine structures.

Lichen striatus



There are usually only few, 
if any, colloid bodies. 

Lichen striatus



By contrast, the latter are 
often numerous in lichen 
nitidus,

Lichen nitidus



but the infiltrate is 
superficial only and very 
circumscribed, often being 
confined to a single 
widened dermal papilla. 

Lichen nitidus



In lichenoid sarcoidosis, 
changes are similar but not 
confined to single foci. 

Lichenoid sarcoidosis



There are usually no 
eosinophils and only few 
colloid bodies. 

Lichenoid sarcoidosis



By contrast, the infiltrate in 
granulomatous drug 
eruptions may contain 
eosinophils. 



The granulomas are usually 
small and poorly 
circumscribed, an 
incidental finding rather 
than the most prominent 
one. 



Cytoid bodies are often 
numerous, as in other 
lichenoid drug eruptions. 



Yet another clue to a 
granulomatous drug 
eruptions is a more 
complex combination of 
patterns, 



e.g., not only 
granulomatous with 
vacuolar interface changes, 
but also spongiotic.



Subepidermal bullous 
dermatitis and 
leukocytoclastic vasculitis 
were only rarely seen in 
our study of drug 
eruptions. 



A bullous drug eruption 
should be suspected
whenever there are 
prominent interface 
changes adjacent to a 
subepidermal blister. 



Drug-induced 
leukocytoklastic vasculitis 
does not differ from other 
leukocytoklastic
vasculitides, except for 
their tendency of being 
associated with numerous 
eosinophils. 



“Tissue esosinophilia” has 
been emphasized as “an 
indicator of drug-induced
cutaneous small-cessel
vasculitis,” and this is also 
my experience.



A pattern not observed in 
our study of 300 
consecutive cases of drug 
eruption, but not 
exceptional, is nodular 
dermatitis. The infiltrate is 
dense



and often associated with 
interface changes or 
spongiosis with exocytosis 
of lymphocytes into the 
epidermis. As in other drug 
eruptions, there are often 
signs of acuteness, such 
extravasation of 
erythrocytes, and 
lymphocytes are often on 
the large side.



They may express CD30, a 
constellation referred to as 
“CD30+ lymphomatoid
drug reactions,” and 
distinction from 
lymphomatoid papulosis 
may be difficult because, in 
both conditions, the 
infiltrate is dense and 
wedge-shaped, and 
spongiosis and presence of 
eosinophils and neutrophils 
are expected findings. 



because, in both 
conditions, the infiltrate is 
dense and wedge-shaped, 
and spongiosis and 
presence of eosinophils 
and neutrophils are 
expected findings. 



Clues to a lymphomatoid
drug eruption are vacuolar
interface changes and, as in 
this case, foci of 
granulomatous 
inflammation. However, 
none of those findings is 
specific, and clinico-
pathologic is essential for 
distinction of both 
conditions. 



foci of granulomatous 
inflammation. However, 
none of those findings is 
specific, and clinico-
pathologic is essential for 
distinction of both 
conditions. 



In sum, the histopathologic 
presentation of drug-
induced skin reactions is 
extremely variable, and 
histopathologic diagnosis 
may be difficult. 
Nonetheless, it is possible 
in the majority of cases. 

Drug induced skin reactions



In general, recognition of 
distinct patterns of 
inflammation, followed by 
consideration of the 
respective differential 
diagnoses, 

Drug induced skin reactions



and of the relatively large 
number of clues to the 
diagnosis of drug eruption, 
such as vacuolar changes at 
the dermo-epidermal 
junction, eosinophils and 
neutrophils in the infiltrate, 
signs of acuteness, atypical 
keratocytes, and a 
combination of patterns, 
allow a presumptive 
histopathologic diagnosis

Drug induced skin reactions

vacuolar

changes
eosinophils

& neutrophils

signs of 

acutenesss

atypical

keratocytes

combination

of patterns



of drug eruption to be 
made with the same 
degree of confidence as in 
any other inflammatory 
disease of the skin.   

Drug induced skin reactions
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