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Quinacrine hydrochloride drug eruption

(tropical lichenoid dermatitis)

Its early and late sequelae and its malignant potential: A review

Franz Bauer, M.D.
Melbourne, Victoria, Australia

The totality of effects of a particular drug on patients cannot be truly
assessed until many patients have taken it. In order to assess the side
effects of any drug, many thousands of patients may have to be
observed, and the observation may have to extend over decades.
Quinacrine hydrochloride (quinacrine) was used as a
malarial-suppressive drug by allied soldiers during World War 1.
The most commonly occurring side effect was a drug eruption. This
at times led to permanent sequelae at an early stage. Further
observation revealed late sequelae occurring 7 to 17 years after the
war. Two of these late sequelae were observed to become madignant,
and in most cases the palmar aspect was involved. This is an area
which rarely shows malignant change. It has been observed that
quinacrine can be instrumental in inducing skin cancers as late as 34
years dter its ingestion. (J Am ACAD DerRmATOL 4:239-248, 1981.)

After the Japanese Army entered World War 11
and invaded Southeast Asia, the supply of qui-
nine, which was then the main antimalarial drug,
was lost to the allied forces. Quinacrine ,* a yellow
dye which had been used as an antimaarial for a
relatively short time, was chosen as a substitute. It
was manufactured mainly in the United States-of
America and, to a lesser extent, in Gresat Britain.
The drug was tested on many hundreds of Austra-
lian soldier volunteers at the Medical Research
Unit which was attached to the 116th Australian
General Hospital near Cairns. As | was at that time
in charge of the dermatologic patients of this
Australian General Hospital, my association with
quinacrine medication goes back many years. The
official verdict was that this drug was a highly
effective antimalarial drug and was free from seri-

Fm the Department of Veterans’ Affairs, Melbourne.

Reprint requests to: Dr. F. Bauer, 100 Collins St., Melbourne 3000,
Austrdia

‘Atebrin; Atabrine; mepacrine.

ous side effects. However, this prediction was
found to be overly optimistic, because no drug can
be fully evaluated until many thousands have
taken it, and these same patients have to be under
observation for many years (in this instance up to
35 years).

Quinacrine is absorbed in al the tissues of the
body. Besides mild disturbances such as nausea,
headaches, eosinophilia, and anemias, serious
Side effects were observed,1-4 some even leading
to death. Most organs were involved at times, and
fatal cases of acute yellow atrophy of the liver and
aplastic anemia were observed. Other organ in-
volvements were associated with nephritis. poly-
neuritis, pneumonia, and psychosis, but these as-
sociations were not proved beyond doubt.

The skin, however, was the most frequently af-
fected organ and was involved once in every two
thousand servicemen who were on suppressive
quinacrine therapy in a dosage of 100 mg daily.’
In hyperendemic areas of the Southwest Pacific,
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Figs. 1-6. For legends, see opposite page.
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Thedermatologic profession was soon aware of

culiar skin eruption being caused by quina-
apd estion. Because of security reasons, this
knowledge was not permitted to be passed on
beyond some of the medical personnel involved in
tecare of these soldiers, and it was strictly kept
from the troops. " This policy was carried out to
ah a degree that servicemen with a diagnosed
quinacrine eruption were not taken off the offend-
ing drug until 6 weeks after they had been
evacuated to the mainland of Australia, the same
routine as applied to al other sick or wounded
ddas This meant that the causative drug was
adminigered to our patients, on an average, for
over 4 months after the onset of their drug eruption
Table 1).

The first officid reports were published at the
end—of ~the war. Sulzberger and Baer, tt—their
commeat in the 1946 Year Book of Dermatology
and Syphilology, described quinacrine dermatitis
asa polymorphous type of eruption consisting
of eczematous, eczematoid, lichenoid, lichen
planus-like lesions, erythematous and atrophic-
like changes, and pigmentary changes. These types
of changes can be observed consecutively or can
occur simultaneoudly, or one type of lesion may
predominate.

Nisbet8 reported lichenoid lesions in 12% of
patients with quinacrine dermatitis. The eczema-
roid group comprised 80% of the patients, and 8%
suffered from exfoliative dermatitis. Patients with
the lichenoid eruption presented a bizarre picture
of peculiarly pigmented, date-blue to purple, hy-
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Fig. 7. Lichen planus nodule on depigmented skin.
Atrophic changes of fingers.

pertrophic lichenoid lesions. Mucous membrane
lesions resembled leukoplakia or lichen planus.
The eczematoid group presented with chronic dry
or exudative eruptions.

Servicemen taking 100 mg of quinacrine daily
developed the first changes of a drug eruption after
a minimum of 6 weeks,” even though | saw three
patients from one battalion, two of them with a
severe lichenoid eruption, who had taken quina-
crine, 100 mg daily, for only 4 weeks.

Flg 1 Partlal alopeCIa of ecalp eyebrows and beard area. Rgmentatlon and marked

ceII carcinoma. Early pecullar red plaque postenor toand below ear.

Fig. 2. Atrophic changes of hands mimicking disseminated lupus erythematosus.

Fig. 3. Peculiar red plague sequela of index finger and keratodermatous palm. (From
Bauer F: Augtralas J Dermatol 6:311-319, 1962.)

Fig. 4. Silvery, scaly, purplish atrophic sequelae.

Fig. 5. Malignant change in peculiar red plague. Multifocal maignancy with two separate
squamous cell carcinomas. (From Bauer F: Australas J Dermatol 19:9- 12, 1978.)

Fig. 6. Peculiar red scaly plague surrounding the larger part of the graft.
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Fig. 8. Histopathology of lichen planus nodule. Lichen planus-like reaction. (Hematoxy-
lin-eosin stain; x 100.) (From Bauer F: Australas J Dermatol 6:311-319, 1962.)

Patch tests to quinacrine were unreliable and
frequently negative in patients with quinacrine
eruptions .9

The damaging effect of quinacrine did involve
various structures of the skin, possibly due to a
particular sensitivity of this structure to the toxic
effects of the drug, its excretion through the sweat
apparatus, and the high concentration of the drug
in keratin. If the pigment-producing apparatus of
the skin was damaged, then this could lead to
permanent depigmentation, at times associated
with spotty hyperpigmentation. Damage to the
hair follicles led to alopecia, sometimes very
widespread (Fig. 1). Swest glands and sweat duct
damage caused anhidrosis, usudly from the nip-
ples downward, and, if widespread, the anhidrosis
was associated with tropical asthenia. Damage to
nails led to deformed type of nails and even to
their shedding. If the skin, in its totality, was
damaged, then this led to gross atrophy. The most
severe degree of atrophy was not unlike that seen
in widespread lupus erythematosus (Fig. 2).

The mucous membranes of the mouth, when
damaged. showed ulcerative and leukoplakic
changes.

However, in a smal number of patients, the
damage led to hypertrophy and abnormality of ke-
ratinization, causing keratoderma and warty ker-
atotic outgrowths on the palms.
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Schmitt et a, in 1945,10 reported that patients
with quinacrine drug eruptions developed severe
sequelae which usualy were of a temporary na
ture. However, in a small number of servicemen.
these sequelae became permanent, and some even
progressed for years. 11-13

In most patients a combination of any of these
sequelae occurred, the most predominant sequela
being that of atrophy of varying degrees.

Schmitt” reported recurrent eczematoid der-
matitis occurring severa years after the war ina
small number of patients who had suffered from
the eczematoid variety of quinacrine drug eup
tion. His interpretation of this recurrent dermatit®
was that “specific eczema triggered off by quina-
crine, became a non-specific type. ”

Schamberg13 wrote a review in 1953 reporting a
chronic or remittent eczematous, lichenoid, or
weeping pruritic eruption, which he named "post-
Atabrine dermatitis. " This type of involvement
occurred in patients with permanent sequelae, hut
it represented only a small number of patients who
had suffered from quinacrine dermatitis.

Seventeen years after the war, Baugld ek
scribed a new group of sequelae in a series 0 H
eleven ex-servicemen with quinacrine eruptions
which he named active sequelae. He named the
previously occurring sequelae inactive sequelae.
as they had stopped progressing many years previ-




Journal of the American Academy of Dermatology 1981; 4:239-248. - (CREATED FROM SCANNED

DOCUMENT, PLEASE REFER TO ORIGINAL)

Fig. 9. Histopathology of peculiar red plague. Lichen
planus-ike reaction. (Hematoxylin-eosin stain; x 100.)
from Bauer F: Australas J Dermatol 19:9-12, 1978.)

ously. Active sequelae occurred only in those
patients who suffered from a severe lichenoid or
exfoliative eruption which had led to permanent,
inactive sequelae.

|. The active lesions were subdivided into recent
lesionsin previoudly grossly damaged skin and chronic
lesions present ever since the war.

a. The recent lesions consisted of two lichen planus
nodules forming on grossly damaged skin, his-
tologicaly lichen planus-like (Figs. 7 and 8) and
occurring severa years after the war.

b. Fungating warty growths, first noted 11 years
after the war, were situated on the pams (two
lesions). The histopathology suggested hy-
pertrophic lichen planus and, in other aress,
pseudoepitheliomatous hyperplasia.

¢. Peculiar red plagues (Figs. 3 and 6), sharply
marginated and at times becoming scaly, starting
14 years after the war, involved mainly the pal-
mar aspect. Three lesions were then described,
but since compiling this report, nine more lesions

Quinacrine drug eruption 243

Fig. 10. Histopathology of lichen planus in upper part of
section, overlying squamous cell carcinoma. (Hema
toxylin-eosin stain; x 100.) (From Bauer F: Austraas J
Dermatol 19:9-12, 1978.)

were observed. Histopathology showed mainly a
lichen planus-like picture (Fig. 9) occasionally
interspersed with eczematous changes.

2. The chronic lesions which were observed were
subdivided into those continuously present since the
war and intermittent lesions.

a Atrophic purplish and silvery scaly changes on
the soles of the feet (Fig. 4) were seen in four
patients.

b. Intermittent ulceration in leukoplakic areas of the
tongue were observed in one patient.

Slightly over 120,000 Australians from the
State of Victoria served in the Southwest Pacific
and took suppressive antimalarials. Walker, the
Australian War historian, stated that overall one in
2,000 Augtralian servicemen suffered from this
type of quinacrine dermatitis, even though a
higher percentage was at times involved in
hyperendemic areas. It is generally recognized
that 20% of the patients with quinacrine eruption
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Fig. 11. Early malignant changes in peculiar red plaque. Histopathology of lichen planus
with central senile keratosis. (Hematoxylin-eosin stain; X50.)

Table |

Journal of te
American Academy

Dermatology

N RS R

Geometric mean
(months) when atrophic
sequelae are:

Probability of ne

Criterion Present Absent Test real difference _
Time till dermatitis began 4.14 7.38 1y, = 2.87 Less than 1%
Total duration of quinacrine ingestion 8.28 12.45 t30= 2.14 Lessthan 5% —

suffered from the lichenoid or exfoliative phase,14
which would be one in 10,000, and therefore 12+
an unknown quantity of servicemen in Victoria
were expected to be involved in such a way. Nine
patients out of appoximately twelve were found to
have permanent sequelae of some degree. This
high percentage of involvement may be due to the
fact that the Victorian cases have been followed
intensively and for a longer period of time.
While quinacrine was a more toxic drug in
higher daily maintenance dose, causing side ef-
fects in a relatively greater number of servicemen,
in my experience the severity Of permanent se-
quelae in the skin did not depend on the daily or
total dosage which was taken during the war, but
upon the skin reaction of the patient and his sen-
sitivity to the drug. Servicemen with the liehenoid
and exfoliative skin reactions who had a lichen
planus histopathology suffered frequently from

malignant potential: A review.
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permanent sequelae, while soldiers with an e
zematous reaction rarely, if at all, developed pa=
manent damage. -

This series of eleven patients and another gayp
of twenty-two American ex-servicemen (whose § —
data were provided by courtesy of Dr. L L
Schamberg) were examined as to the length d § —
time that they took quinacrine asasypp >"'°
antimalaria until the onset of their drug eruption.
and as to the length of time it then took to dsot
tinue the offending drug.

Dr. Russdll Langley, of the Applied Psychology
Department, Caulfield Institute of Technology
Melbourne, reevaluated the combined Amaican
and Australian figures statistically (Table D) The
patients were divided into two groups, onewith
and the other without atrophic sequelae. Thistype
of divison was undertaken because, in my sies
only patients with the lichenoid and exfoliati

-
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q"?)l?.e Langley found that, as usual in cases like
this, the durations in Bauer ‘s TableI1'* have quite
marked positive Skewness and appear to be log-
normally distributed. The appropriate central mea-
« for each group’s duration is therefore a
geometric mean.

Thae is a significance in the shorter average
tine interval before the drug eruption became ap-
paent in patients with atrophic sequelae, com-
I}\Iso, the totdl tosage of quinacrine taken by pa-
tient.s with atrophic sequelae was significantly re-
diced, but to a lesser degree. These findings sug-
gest that the first group of patients were more
vulnerable and therefore more likely to suffer from
permanent damage to their skin. In addition to
this, damage to the patients' skin may have been
caued by the fact that these more sensitive pa-
tients had to take the offending drug for a rela-
tively longer time after their drug eruption became
goparant than did the less sensitive patients.

A type of late sequelae, previously not reported
in the literature, occurred in a patient suffering
from anhidrotic tropical asthenia of a severe de-
gree. On account of his inability to regulate his
body temperature efficiently, he was advised, by
his dermatologist, to leave for a cooler climate,
namely. Melbourne. Soon after his arrival he was
employed as a gasoline pump attendant. Unfortu-
natdy. he struck a heat wave a few days after his
arrival, with temperatures reaching 39" C. He col-
lapsed while working at the garage, became un-

conscious and paralyzed, and was admitted to an
adjacent hospital and treated for cerebral hemor-
rhage due to a cerebrovascular accident. Later, as
he was an ex-serviceman, he was admitted to the
Veterans Hospital, where it became obvious from
his medical file and the clinical picture that he
suffered from heatstroke.

His rectal temperature was raised to 42" C, and
his cerebrospinal fluid contained red blood célls.
When he became conscious, he was found to
affer from left-sided hemiplegia, palsy of the
F right Upper extremity, and nystagmus. HiS nearo-
logic signs, 1 year later, had improved dlightly.

In 1978, Bauerl5 described a series of ten squa
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Fig. 12. Early malignant changes in peculiar red plague.
Very early malignant transformation showing cytologic
atypia. (Hematoxylin-eosin stain; x200.)

mous cell carcinomas (SCCs), nine of which were
situated, primarily or by extension, on the palmar
surface, a most unusual location. These SCCs oc-
curred in the three most severely involved ex-
servicemen of a larger series reported previously
and observed since the war. During the war, these

three patients had suffered from severe involve-
ment of their palms and soles, which took over 12
months to clear up and which had led to permanent
sequelae. Two of these patients suffered from
anhidrotic asthenia of a very marked degree. Eight
of these SCCs developed in peculiar red plagues
(Figs. 5 and 10), one from a fungating warty
growth sequela and one on a grossly atrophic skin
of an earlobe. Peculiar red plagues, one of the
active sequelae, became malignant in these series
as early as 15 years after they were first observed.

observed transformed into a low-grade malig-
nancy. The second, which was excised, did not
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Fig., 13. Early malignant changes in peculiar red plague. More advanced progress toward
malignant change. (Hematoxylin-eosin stain; X50.)

Fig. 14. Lichen

planus-like feature on left half of section transforming into a sguamous

J)

F: Australas J Dermatol 19:9-12, 1978

reveal such changes. Two of three patients had their development, did not show any malignant
metastases to their axillae, and one of these areas change. -

of metastases was more anaplastic than the pri- Early malignant changes superadded on a lichen
mary lesion. Two excised specimens showed planus histopathology (Figs. 11 to 13) werefre | _
multiple malignant lesions (Fig. 5), which indi- quently observed in peculiar red plaques.

cated their strong malignant potential. Three pe- A considerable number of the excised”% B

culiar red plagues, which were excised early in mens of malignant transformation of Pecu
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