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Abstract

Background: Condylomataacuminata is an infection caused by Human Papilloma Virus, rarely re-
ported in infants and children. Podophylline as a treatment for this condition has been used cau-
tiously in this age group. Objective: To report the cases of anogenital warts including condy loma-
taacuminata in infants and children and to evaluate the effectiveness and side effects of 15% po-
dophyllin in treatment of genital warts. Patient and Methods: Thirty infants and young children
were seen in Department of Dermatology and Venereology—Baghdad Teaching Hospital in this
case descriptive and therapeutic trial, in the period from January 2011 to August 2012. Their ages
ranged from 8 - 72 (30.43 * 15.85) months, 20 females and 10 males with a female:male ratio of
2:1. The duration of the disease ranged from 1 - 12 (5.26 * 4.00) months. All demographics data
were recorded in this study. History and examination were carried out to all patients. Family
members including mothers were assessed about the presence of any type of viral warts in other
location of body. Podophyllin (15%) in tincture benzoin was applied once weekly to all viral warts
and the parents advised to wash out after 2 hours of application. The number of applications was
repeated until full recovery. Follow-up after recovery was carried out for 6 months to watch for
any relapse and to record local or systemic side effects. Results: The clinical pictures were mostly
acondylomata acuminata in a form of cauliflower like warts in 20 (73.33%) patients, while in 10
(26.77%) patients there were ordinary verruca vulgaris like warts. The location of warts was pe-
rianal in 23 (76.66%) patients, genital only in 2 (6.66%) patients, and mixed in 5 (16.66%) pa-
tients. Topical applications of podophyllin 15% gave a full recovery in 27 (90%) patients, while in
3 (10%) patients there was partial response. The number of applications ranged from 1 - 4 (2.7 £
1.42) applications. Follow up for 6 months after recovery showed relapse in only one patient, and
no side effects were reported in any patients. Conclusion: There is upsurge of cases of anogenital
warts among infants and children. Podophyllin (15%) in tincture benzoin is an effective therapy
and no local or systemic side effects were recorded in any case.
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1. Introduction

Anogenital warts (AGWSs) are caused by HPV. It is an old disease but the incidence of AGWs in children has
increased dramatically all over the world since 1990 [1]-[3]. This increase in incidence of AGWs in children is
thought to parallel the increase in incidence of AGWs in the adult population [3].

There are over 200 genotypes of Human Papilloma Viruses (HPV), 30 - 40 of which specifically affect the
genital tract [4]. Genital types of HPV are divided into high or low risk according to the association with genital
tract cancers.

Low-risk HPV types include Types 6, 11, 42-44, and usually cause benign anogenital warts, while high-risk
HPV types include Types 16, 18, 31, 33-35, 39, 45, 51, 52, 56, 58, 59, 66, 68 and 70, and cause mostly anoge-
nital cancers, primarily cervical cancer. Low risk HPV 6 and 11 genotypes are the primary causes of condy lo-
mataacuminata, otherwise known as external genital warts [4].

HPV 16, 18, 31, 45 account for more than 90% of cervical carcinomas [5]. Of these types, HPV-16 is the
most often found, accounting for about half of the cervical cancer cases in the United States and Europe [5].

Regarding mode of transmission, sexual abuse has been regarded as a possible cause of childhood genital
warts associated with mucosal HPV types. The forms of sexual abuse are oral-genital contact, genital-genital
contact, genital-anal contact, fondling and digital penetration of the vagina or anus [6] [7].

Reported frequency of sexual abuse varies considerably depending on the series studied [6] [7]. If sexual
abuse is suspected in children, examination should always be performed including behavioral indications of
abuse, medical examination to identify the physical indications of abuse, microbiological assessment of other
STDs, and age-appropriate interviews of the child and caretakers by skilled personnel [8]-[12].

Most data suggest that AGWs among preadolescent children result from non-sexual transmission acquired ei-
ther perinatally or postnatally [7]. Vertical transmission of HPVs has been reported to be responsible for at least
20% of AGWs in children [3] and occurs by contamination of the newborn descending through the birth canal,
or viralascent through the membranes. In utreo, hematogenus transplacental transmission has been debated but
has been supported by the fact that HPVV16 DNA was detected in cord blood specimens of seven neonates born
to mothers with HPVV16 DNA in the peripheral blood mononuclear cells [13].

Horizontal transmission by caregivers in the first days of life is another mode of HPVs contamination in
newborns. The concordance of HPVs types detected in the newborns and their mothers, reported to be only 57%,
further supports this hypothesis [14], as well as the absence of correlation between HPVs on neonatal fore-skin
and maternal abnormal Pap smear [15]. The frequency of transmission through inoculation varies with the child
population studied [16].

Autoinoculation of HPVs, e.g. by scratching from one site of the body to another, is also possible [6] [7].
HPV type 2 is frequently detected in lesions of the oral mucosa or lips, and it might be acquired by chewing of
common warts present on hands [6] [7].

It has also been shown that infants and children can acquire HPV infections by exposure to contaminated fo-
mites such as underwear [17].

Disagreement exists regarding the incubation period of HPVs. Studies have indicated that HPVs can remain
dormant for up to 5 years without causing lesions if transmitted vertically. However, other professionals have
concluded that 2 years is the longest period that the HPVs lays dormant following vertical transmission [18].

HPV typing alone cannot determine the mode of transmission, because the virus does not display 100% trop-
ism [19].

AGWs in children are associated with both mucosotropic types HPV6 and 11 and cutaneotropic types 1 and 2.
[20].

Other HPV types like 3, 27, and 57 can be detected in both cutaneous and mucosal lesions [21].

In Iraq, the AGWSs, has been reported as not uncommon problem but its frequency is increasing over the last

10 years.
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Seventy-five percent of AGWs resolves spontaneously within months to a few years in children who have
healthy immune systems [22]. Those persisting for more than 2 years are less likely to resolve spontaneously or
with treatment [23]. But still therapy is strongly recommended in many cases as the disease bothers the parents.

There are no FDA approved treatments for AGWs in children 12 years of age and younger. Treatments can be
divided into nonsurgical and surgical. No approach has been shown to be universally successful, and recurrence
is common after any form of treatment. Some children may require combination of therapies. Because recur-
rence is common. Once a child has had AGWs, the appearance of new lesions after spontaneous resolution or
treatment does not necessarily indicate a new exposure [24]. One can choose between cryotherapy, electrodes-
sication, podophyllotoxin, or imiquimod [25].

Imiquimod has been effective even for extensive pediatric AGWSs, without causing any significant side effects
[26]. Podophyllotoxin has also been reported to be effective and safe in children with genital warts [26].

Podophyllin (15%) has been reported in Iraq to be a safe alternative without any side effect or complications
[27].

Therefore the aim of present study was to report the upsurge of cases of AGWs among infants and children,
and to confirm that podophyllin (15%) could be a safe weapon against HPVs infections of anogenital area.

2. Patients and Methods

This is a case, descriptive, therapeutic trial that was conducted in Department of Dermatology and Venereolo-
gy—Baghdad Teaching Hospital in the period from January 2011 to August 2012,

A total of 30 infants and children with AGWSs were enrolled in this study.

Ages, gender, duration of the disease, clinical type of warts, locations, symptoms, general health, and asso-
ciated disease were recorded for all children.

AGWs or other types of warts, marital status of the parents, parent’s employment status, educational level of
the parents were extensively explored.

All patients were examined for any signs of sexual abuse (medical examination, inspection of the genitalia
and anus), and the history of the child being placed with relatives and a behavioral history of the child, particu-
larly any unusual behavior, was obtained.

Formal consent was taken from patient’s parents following full explanation of the nature of the disease and
the procedure of the treatment, and of any possible complications and the need for pre and post treatment photo-
graphs. Also, ethical approval was obtained from the Scientific Council of Dermatology and Venereology-Arab
Board for Medical Specializations. Fifteen percent podophyllin was prepared by dissolving 15 grams of podo-
phyllum resin (podpphyllin gepulvert, auspodophylumhexandrum, B.P.1973. paul Muggenburg, 2000 HAMBURGL.
Ernste Vergiftungsgefahrbeim Verschlucken. Reizt Haut, Augen und Atemwege) in 100 ml benzoinco (COM-
POUNID BENZOIN TINCTURE BP, Friar’s Balsam, EVANS, Evans Medical Limited Laughurst Horsham
England).

Podophyllin (15%) in benzoin tincture was used in all patients once a week, to applied by a cotton applicator
and left on the affected area to dry for a period of time not exceeding 2 hours and after 2 hours it should be
washed out. The amount of podophyllin solution did not exceed 1ml/session. The patients were seen once week-
ly and photographs were taken at each visit.

Follow up was carried out after recovery at month 6 to record any relapse or side effects.

3. Results

Thirty patients with AGWs were included in the study, age ranging from 8 - 72 months with a mean £SD of
30.43 + 15.85 months, 20 females and 10 males with a female: male ratio of 2:1 (Table 1). The duration of the
disease ranged from 1 - 12 months with a mean + SD of 5.26 + 4.00 months (Table 2). Acuminate lesions (Figure 1)
were seen in 20 cases whereas in 10 patients ordinary verruca vulgaris like were noted. The location of the le-
sions was primarily perianal (23/30); 1 boy had lesions on the scrotum; 1 girl had lesions on the vulva; 3 girls
had lesions simultaneously on the vulva and perianal area; and 2 boys had simultaneously lesions on the scrotum,
penis, and perianal (Table 3).

Sexual abuse was not confirmed in any case, both on history and clinical examination. Family history of ge-
nital warts was denied among all family members apart from one girl and one boy that their mothers had genital
warts. In 6 children, a history of common warts could be elicited by the caregivers, and in 1 girl, common warts
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Table 1. Age of patients in months.

Age No. of patients Percentage
1% 6 months 0 0
7-12 6 20
13-18 4 13.33
19-24 6 20
25-36 6 20
37-72 8 26.67
Total 30 100
Table 2. Duration of disease in months.

Duration No. of patients Percentage
0-3 14 46.66
4-6 9 30
7-9 2 6.67

10-12 3 10

13-16 2 6.67
Total 30 100

Table 3. Location of the warts.

Location No. of patients Percentage

Perianal 23 76.67

Genital 2 6.67
Both 5 16.66
Total 30 100

Figure 1. Condylomataacuminate in 1-year-old female infant of ano-

genital area.
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affecting her hand were detected. No urethral or vaginal discharge was noticed in any patient.

Podophyllin 15% in tincture benzoin was used once weekly and the number of applications ranged from 1 - 4
applications with a mean + SD of 2.7 + 1.42 applications (Table 4). The response to therapy was obvious after
one week and full recovery was achieved after 4 weeks, apart from 3 cases with partial response (Figure 2,
Figure 3). The cure rate was 90%.

Acuminate lesions had more rapid response to therapy, necessitated less number of applications, and full re-
covery was seen in all cases, while ordinary viral warts had slow response to therapy, need more applications,
and full recovery was seen in 7 out of 10 cases.

In all patients, a slight irritation and swelling of the lesion was noticed after the first application, which did
not occur after subsequent applications. No child had any signs of toxicity during the course of therapy and fol-
low up period.

No recurrences were noted apart from one case at 6-month follow-up period.

Table 4. Number of treatment sessions.

No. of sessions No. of patients Percentage
1 3 10
2 6 20
3 13 43.33
4 8 26.67
Total 30 100

Figure 3. (a) One and a half-year-old male before podophyllin treatment; (b) After 3 sessions of podophyllin treatment.
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4. Discussion

The incidence of anogenital warts in infants and children has increased dramatically all over the world since
1990 [1]-[3]. This is thought to parallel the increase in incidence of AGWs in the adult population [3].

These reasons might explain the increase in the frequency of AGWs in Iraqi infants and children or there
might be other contributory.

In children with AGWs, reports of sexual abuse have varied from 0% to 80% [19] [28]. In our study, we did
not document any case of sexual abuse by history or physical examination.

However, evaluation is complex, because most children who have been sexually abused will not show car-
riage of the virus, nor will have evidence of physical trauma [29] [30].

The presence of warts or HPVs DNA alone without supporting social and clinical information is not diagnos-
tic of sexual abuse. An epidemiological study of 124 children with clinical HPVs infection concluded that many
children over 2 years of age acquired HPVs from non-sexual contact. The positive predictive value of the pres-
ence of AGWs for sexual abuse was 37% for children aged 2 - 12 years, and increased with age (70% for child-
ren over 8 years of age) [22]. But still sexual abuse needs to be considered in every case of AGWSs, particularly
in those over 2 - 3 years of age.

Vertical transmission of HPVs has been reported, HPVs transmission can occur inutero through semen, as-
cending infection from the mother’s genital tract, or transplacentally [3]. Vertical transmission of the HPVs does
not mean that warts must be present at birth or shortly after birth. HPVs is a latent virus and can reside in the
skin and mucous membranes without causing warts. The warts may not appear until months or even years after
birth [18].

Horizontal transmission by caregivers and autoinoculation of HPVs, e.g. by scratching from one site of the
body to another, is another possibility of infection [3].

It has also been shown that infants and children can acquire HPVs infections by contaminated fomites such as
underwear [17].

HPVs typing does not offer any help to determine whether genital warts in children are sexually transmitted
or not [19].

Most of AGWs disappear spontaneously within months to a few years in children who have good immune
system [23]. Those persisting for more than 2 years are less likely to resolve spontaneously or with treatment
[24].

The decision to treat or not AGWs in children lies on the physician. However, the overwhelming parent’s an-
xiety and the problems that AGWs may cause, such as bleeding or infection, usually lead to a form of treatment.

Many treatments have been used in infants and children, one can choose cryotherapy, electrodessication, po-
dophyllotoxin, or imiquimod [26].

After the discovery of podophyllum resin in 1835 by John King [31], it was put to numerous innovative the-
rapeutic uses over the next century ranging from a laxative to treatment of cancers. However, in the 1940s, it has
been used topically for treatment of various skin lesions, especially for venereal warts, and also has antineoplas-
tic effect, as it has been shown in a very recent study

Podophyllin resin is an antimitotic and caustic agent with antiviral activity [32] [33]. The possible mechanism
of action is that it arrests cellular mitosis in metaphase, accomplished by reverse binding to tubuline which is the
protein subunit of the spindle microtubules at a site that is the same of overlaps with the colchicines binding site
thereby preventing polymerization of tubuline into microtubules. So it will disturbs the cellular cytoskeleton; it
blocks oxidation enzymes in tricaboxylic acid cycle, and interferes with nutrition of cells; it inhibits axonal
transport, protein, RNA, and DNA synthesis and also inhibits mitochondrial activity and reduction of cytoch-
rome oxidase activity [34] [35].

Side effects include local erythema, tenderness, burning, erosions, and edema [36]. If podophyllin is used in
an extensive area or injected or ingested, central nervous system toxicity and respiratory depression may result
[35].

Experimental studies in animals have clearly demonstrated that podophyllin is embryotoxic and has a strong
growth retarding effect on pregnancy [36] [37]. Fetal anomalies suspected to have been induced by podophyllin
include preauricular skin tags, limb malformations, simian crease, septal heart defects and polyneuritis [38] [39].
Intrauterine death has also followed the application of podophyllin on vulvarwarts [40].

Bargman [41] has reviewed the whole subject of systemic toxicity to podophyllin including its reported tera-
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togenicity. He noted that in almost all cases there were factors (such as alcohol or drug abuse, recent surgical
procedures, general anaesthesia) which may have potentiated the toxicity of podophyllin. Since nearly all re-
ported cases have been blacks, he also considered the possibility of an unsuspected racial susceptibility. He con-
cluded that the dangers of podophyllin toxicity have been overplayed, and that it is an extremely safe drug when
used properly.

Accordingly, podophyllin has been widely used in Iraq in the treatment of genital warts among infants and
children, and proved to be a safe drug when applied cautiously and wisely. Its safety has been well documented
by an Iraqi study in 2006 among infants and children with AGWs, where in 18 patients with conylomata acumi-
nate were treated with podophyllin 15% during the period from January 1996 to January 2000, effectively with a
cure rate 100%, and no side effects were reported during therapy and follow up [28].

In this study, a greater number of patients were included for a shorter study duration indicating a possible in-
crease in incidence.

We had also proved that podophyllin application is an effective therapy for genital warts in infants and children
and no case showed any symptoms and signs of toxicity. The cure rate was 90% and was more effective in acu-
minate lesions.

Sundharam in 2011 put precautions based on the recommendations of Fisher [42], Miller [43] and others
[38]-[40], so the following precautions are considered obligatory in this table:

Precautions .
Precautions

No.
1 Podophyllin should be applied only by the physician.
2 The drug should be applied only to small areas of intact skin. Biopsies if taken, should be allowed to heal
completely before the application of podophyllin.
3 Alcohol should be avoided before and for several hours after the application. General anaesthesia and
central nervous system depressant drugs should be avoided.
4 The drug should be avoided in the oral cavity.
5 It should not be used in pregnant women.
6 Initially, a test application should be left on for a period of one hour. If there is no irritation, subsequent
applications should be allowed to remain for 4 - 6 hours.
7 The volume of liquid applied should be kept to the minimum (von Krogh [44] recommends a volume not

exceeding 0.4 - 0.5 ml for P. emodi based podophyllin and 0.9 -1.2 nil for P. peltatum based podophyllin).

The drug should be stored in narrow-mouthed bottles, otherwise undue evaporation might lead to an increased
8 concentration of podophyllin. Preparations containing a sludge or precipitate and old, dried, gritty
preparations should be discarded.

But our practice doesn’t agree with many of these precautions, and we recommend the following guidelines of
therapy:

1) The drug should be applied by physician or by very careful parents.

2) Podophyllin should be used in low concentrations not above 15% and kept for not more than 2 hours, pos-
sibly half an hour is enough, and then washed away.

3) The drug used once a week and could be repeated according to the response.

4) Infants and children should be kept under clinical supervision to watch any side effect, and laboratory test
like liver function test, renal function test, complete blood picture might be needed.

These recommendations agrees with bargman who concluded that the danger of podophyllin toxicity have
been overplayed and could be used safely when used in correct way.

After the use of podophyllotoxin, which is much safer and less irritating than podophyllin, podophyllin has
been largely replaced. However, it is a useful alternative and its use should not be completely abandoned.

5. Conclusion

Podophyllin (15%) in tincture benzoin is an effective therapy for AGWs in infants and children and no adverse

effects were noted in any case.
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