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Podophyllin oYce therapy against condyloma
should be abandoned

Geo von Krogh, Eric LongstaV

Podophyllin, a crude plant extract with low eYcacy, high toxicity, and a serious mutagenicity pro-
file does not comply with the WHO guidelines for plant derived treatments and should be
removed from clinical treatment protocols. Home treatment with pharmaceutical products based
on podophyllotoxin—the purified, standardised active antiwart ingredient of podophyllin—
represents safe and eVective first line therapy for patients with anogenital warts.
(Sex Transm Inf 2001;77:409–412)
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Introduction
Patients with condylomata acuminata present
to many diVerent disciplines, and recent guide-
lines focus on shared management between
specialists and primary care physicians.1–4 This
article focuses on the advantages of purified
podophyllotoxin preparations over crude po-
dophyllin extract for safe, fast, and cost
eVective home treatment for condyloma eradi-
cation.

Podophyllin
The herbal extract known as podophyllin is a
crude, non-standardised, and impure resin
preparation obtained from the rhizomes of the
Podophyllum plant species P peltatum, or P
emodi. The antiwart ingredients are antimitoti-
cally acting lignans,5 of which podophyllotoxin
is the most potent.6

Kaplan7 demonstrated that topical 25% P
peltatum resin extract could accomplish
regression of condylomas. However, long term
eYcacy rates originally claimed have not been
confirmed, recurrence rates being 33–55%.8

Other drawbacks include short shelf life, risk of
severe local and systemic toxicity, and muta-
genic properties.

QUALITY CONTROL PROBLEMS

Extraction procedures, entailing rhizome treat-
ment with ethanol/precipitation in acidified
water, do not allow for quantitative determina-
tion of constituents, which vary between
batches. Toxic ingredients often cause unpre-
dictable and severe local toxicity including
painful burns and ulcerations. Podophyllin is
unstable during clinic storage, with frequent
crystallisation and formation of inactive picro-
isomers of lignans.6

HIGH TOXICITY

Podophyllin must be applied by a trained care
giver at weekly intervals. The resin must be
washed oV 4–6 hours after application; use of a
protective inert ointment for the surrounding
skin is recommended.

There is a risk of systemic intoxication, as
ingredients at high concentrations may be
absorbed and distributed to vital organs

including the gastrointestinal mucosa, the
kidneys, the bone marrow, and the CNS. Of
greatest concern are the number of case reports
revealing that following podophyllin painting of
large condylomas, after subdermal injection
into plantar warts, or following accidental
ingestion, podophyllin may cause fatal or near
fatal intoxication9–17 due to CNS influence,
coma, respiratory depression, etc, and cardio-
vascular crisis. There is no known antidote.
Irreversible peripheral neuropathy is a sequel in
survivors. Warnings against use of volumes
exceeding 0.4–0.9 ml have been issued.10

Podophyllin contains two mutagenic flaven-
oids, quercetin and kaempherol, which make
up 3% and 6% of the dry weight,
respectively18–20 and that potentially may en-
hance oncogenic HPV associated intraepithe-
lial neoplasia.21

REGULATORY ASPECTS AND SAFETY EVALUATION

The WHO guidelines for evaluation of herbal
remedies include tests for (1) acute toxicity; (2)
long term toxicity; (3) mutagenicity and carci-
nogenicity; (4) reproductive toxicity; and (5)
local toxicity. A formal regulatory review and
safety evaluation of podophyllin has never been
performed, although mutagenicity, carcino-
genicity, and reproductive toxicity studies indi-
cate that podophyllin is potentially very
dangerous.22–24

A high incidence of tumours has been
reported in mice exposed to podophyllin
containing wood bedding.22 Podophyllin may
cause chromosomal changes in hamsters23 and
may be co-carcinogenic with oestrogen
therapy.24 Podophyllin induces increased muta-
tion rates in Salmonella typhimurium, numerical
chromosomal defects in mammalian cell cul-
tures, and a high incidence of chromatid and
chromosome deletions, chromatid exchanges,
and cells with multiple aberrations in human
lymphocytes. In mice, podophyllin seems tera-
togenic, inducing a high frequency of fetal
mortality; in rats no teratogenic influence has
been demonstrated.24
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Podophyllotoxin
Podophyllotoxin is the active antiwart ingredi-
ent of Podophyllum; the pharmacological action
is that of blocking microtubule assembly of the
mitotic apparatus by binding to the tubulin.5 6 9

LOW CLINICAL TOXICITY

In contrast with podophyllin, topical use of
0.15%–0.5% podophyllotoxin preparations are
very safe for clinical use. In patients “drench-
ing” extremely large condylomata plaques with
excessive amounts of 0.5% podophyllotoxin
solution, corresponding to 0.11 mg/kg as a sin-
gle dose and 0.64 mg/kg as a cumulative dose,
subsequent serum levels in the range of 1–17
ng/ml of podophyllotoxin have been measured.
Such quantities are far below levels of clinical
significance10; cancer patients receiving daily
intravenous injections of 0.5–10 mg/kg podo-
phyllotoxin have not developed any injury
beyond transient bone marrow depression.25

Von Krogh10 calculated that even if a 100%
podophyllotoxin absorption in theory were
accomplished through accidental oral intake,
up to 7 ml as a single dose would be below a
level of acute toxicity.25

No washoV is required between applica-
tions6 9; local side eVects from topical use of
podophyllotoxin are predictable and usually
mild to moderate.6 9 26 Erosions associated with
successful condyloma necrosis are shallow and
heal within a few days. Severe reactions such as
pain requiring discontinuation of therapy are
rare.

HIGH CLINICAL EFFICACY

First tested as a 0.5% ethanol solution in
uncircumcised males,6 9 it appeared that podo-
phyllotoxin therapy cycles (courses) for self
treatment were feasible as twice daily applica-
tion for 3 days, followed by 4–7 days of rest.
Methyl-rosaniline added to taint the solution
optimised compliance by enabling visualisation
of treated warts. After a single course, 70% of
preputial sac warts and 49% of all penile warts
were eradicated. When another therapy course
was prescribed, 82% of cases were cured at 3
months’ follow up. In subsequent European
key studies,9 26–30 cumulative long term (3–4
months’ follow up) results following podophyl-
lotoxin home therapy has consistently been
more eVective than podophyllin oYce therapy
(p <0.05–0.001; table 1). The currently

licensed 0.5% podophyllotoxin solution con-
taining patent blue as a colour indicator, is
convenient for penile warts; the foreskin is
retracted and the solution is applied to each
wart using a specially designed plastic applica-
tor or cotton wool swabs.

With the exception of a few early US based
studies31 32 when compliance problems might
have existed because of use of a colourless
podophyllotoxin solution, well controlled stud-
ies on the cyclical use of 3 day courses of a
0.5% podophyllotoxin tainted solution in
women have also shown good therapeutic
eVects against vulval warts, with clearance rates
being in the range of 50%–77%.26 33 34 In recent
years, the compliance aspect of podophyllo-
toxin treatment has been improved through the
development of a white coloured 0.15% cream
(Wartec, Warticon) to be rubbed into vulval
and anal wart areas by the patient’s index
finger, following physician guided oYce infor-
mation on their location and by self inspection
through a hand held mirror. Randomised pro-
spective studies (table 1) demonstrate that the
0.15% cream is generally as eVective as the
0.5% tainted solution. Thus, Lacey et al 26

showed that all original warts disappeared in
78% of patients given the cream versus in 58%
of podophyllin treated patients (p<0.01) and
that the long term cure rate was highly superior
in the favour of the cream versus that of 25%
podophyllin (59% versus 46%; p<0.001). Cost
calculations show that although podophyllin is
cheap to produce, it is less cost eVective when
compared with podophyllotoxin home
therapy.26

REGULATORY ASPECTS AND EXPERIMENTAL

SAFETY EVALUATIONS

The licensed 0.15–0.5% podophyllotoxin
products have been assessed in terms of chem-
istry, pharmacology, and toxicology. The ex-
perimental toxicology data, published in fur-
ther detail elsewhere,24 are briefly compiled in
the current survey.

Toxicity studies
Oral bioavailability in dogs following high
doses (1.0 mg/kg) is up to 63% compared with
intravenous administration, peak plasma levels
occurring at 1–8 hours followed by a sharp
decline and with only trace amounts detectable
at 24 hours. Only doses of 1.0 mg/kg cause
detectable CNS levels at 2–8 hours. In mice,
both kidney and biliary excretion occurs; after
24 hours all organs and body fluids with the
exception of the liver, the intestines, and urine
are cleared. In pregnant mice, podophyllotoxin
may reach higher concentrations in fetal than
in maternal organs such as the bone marrow,
spleen, thymus, lymph glands, and the dental
pulp/dentine edge.

Carcinogenicity and genotoxicity
Rats and mice receiving up to 0.3 mg/kg/day of
podophyllotoxin in the diet for 104 and 80
weeks, respectively, have not shown any
evidences of an oncogenic eVect. In Salmonella
typhimurium podophyllin induced up to 13.6-
fold increase in revertant numbers, while

Table 1 Condyloma eradication following self therapy with podophyllotoxin compared
with podophyllin oYce therapy; complete cure rates at 3–4 months’ follow up

Podophyllotoxin Podophyllin

Courses 0.5% solution twice daily 3 days 20% once weekly p Value

Von Krogh 19819 1–2 85% (142/173) 38% (40/105) <0.001
Lassus 198727 1–4 77% (37/48) 44% (23/52) <0.01
Edwards et al 198828 1–6 88% (28/32) 63% (12/19) <0.05
Markiewicz et al 199029 1–6 79% (11/14) 38% (5/13) <0.05

0.5% solution twice daily 3 days 25% twice weekly

Lacey et al 200126 1–4 63% (57/90) 37% (33/90) 0.001

0.15% cream twice daily 4 days 25% twice weekly

Lacey et al 200126 1–4 59% (40/68) 37% (33/90) 0.008
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podophyllotoxin exposure merely resulted in a
1.5–1.6-fold increase attributed to chance with
no dose relation.

PHA stimulated human lymphocyte cultures
exposed to podophyllotoxin for 25 hours did
not show any clastogenic eVect. No mutagenic
potential has been detected in ovarian and
lymphoma cell cultures, and no single strand
DNA breakage has been detected in human
cell cultures.

Local sensitisation potential
In the guinea pig maximisation test 0.1 % and
0.5% podophyllotoxin preparations caused
toxic reactions associated with the cutaneous
necrosis but did not show any immunological
sensitising properties.35

Reproductive toxicity
Podophyllotoxin is not teratogenic to rats or
rabbits. Pregnant rats and their oVspring were
followed after oral administration of 0.4, 1.0, or
2.5 mg/kg/day podophyllotoxin from the 15th
day of gestation to the 21st day post partum.
There were no influences on fertility, gestation,
mating, litter size, embryonic or fetal develop-
ment, or perinatal and postnatal behaviour. A
negative influence was observed in the oV-
spring exposed to the highest dose (2.5 mg/kg)
regarding survival rate, as well as delayed
development and weight gain of survivors.
There was no influence in exposed animals on
the rate of malformations, birth weight, behav-
iour, or on fertility or mating in podophyllo-
toxin exposed mothers or in their first/second
generation oVspring.

Although reproductive toxicity studies in
animals have not shown teratogenicity and the
half life appears to be short and systemic elimi-
nation occurs within a few days, we still believe
that podophyllotoxin should be avoided during
pregnancy since the possibility cannot be
excluded that the drug might accumulate in the
human fetus. As a further precaution, we also
recommend that conception should be avoided
during the week following completion of podo-
phyllotoxin therapy.

Conclusions
Use of the crude herbal remedy podophyllin is
associated with low production costs, but the
cost benefit versus the risk ratio of the product
is highly questionable. Further podophyllin use
is not only redundant but should be abandoned
in favour of its modern pharmaceutical
replacement—that is, podophyllotoxin prepa-
rations with well defined pharmacokinetic,

metabolic, and toxicity safety profiles. Podo-
phyllotoxin solution and cream have been
documented as safe and eVective for self
therapy of anogenital warts (table 2) and are
recommended as first line therapy.
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