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Abstract
Testosterone 2% (20 m/mL) transdermal gel (Testavan®,  Testarzon®), is indicated to treat adult male hypogonadism, when 
testosterone deficiency has been confirmed by clinical features and biochemical tests. It is applied once daily using a hands-
free applicator, with an initial recommended daily dosage equivalent to 23 mg testosterone, which may be increased to 46 or 
69 mg/day. In clinical studies, once-daily application of Testavan 2% gel was associated with rapid and extensive absorption 
of testosterone, leading to normalization of testosterone levels in hypogonadal men. After application, testosterone levels 
achieve their peak in ≈ 2–4 h, then decrease to pre-application levels at ≈ 12 h, broadly mirroring the natural diurnal rhythm 
of male testosterone. Testavan 2% gel also improved sexual, physical and mental functioning, fatigue and health-related 
quality of life. The components of Testavan’s novel gel enhance the transdermal transfer of testosterone into the blood, 
allowing the application of lower doses of testosterone in smaller gel volumes relative to the application of other transder-
mal testosterone gels. Testavan 2% gel is applied using the applicator cap rather than by hand, reducing the potential risk 
of secondary transfer of testosterone.
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Adis evaluation of testosterone 2% gel  (Testavan®, 
 Testarzon®) in the treatment of adult male 
hypogonadism 

Novel transdermal gel enhances the bioavailability of 
testosterone, resulting in the application of relatively low 
testosterone doses in small gel volumes

Normalizes plasma testosterone levels, with a pattern of 
testosterone peaks and nadirs in keeping with the natural 
diurnal rhythm of male testosterone

Provides rapid and sustained improvements in sexual, 
physical and mental functioning, fatigue, overall health-
related quality of life and other patient-reported out-
comes

Reduces the potential risk of secondary transfer through 
the use of the simple hands-free applicator

What is the rationale for developing 
 Testavan® 2% gel?

Male hypogonadism is characterized by levels of serum 
testosterone that are lower than normal (i.e. < 300 ng/dL), 
as well as clinical symptoms of testosterone deficiency, 
such as low libido, erectile dysfunction, increased body 
fat, decreased muscle mass and bone mineral density and 
depressed mood [1–4]. Importantly, a diagnosis of hypog-
onadism requires both clinical and biochemical evidence of 
low testosterone levels. In men with hypogonadism due to 
insufficient secretion of endogenous testosterone, treatment 
with exogenous testosterone restores testosterone levels to 
within the normal range. Over time, the normalization of 
serum testosterone leads to improvements in the clinical 
symptoms of hypogonadism, including sexual desire and 
function (e.g. sexual performance and the number of spon-
taneous erections), as well as improvements in health-related 
quality of life (HR-QOL) [1–4].

A variety of testosterone formulations with broadly simi-
lar effectiveness, but different routes of administration and 
pharmacological and tolerability profiles, are available to 
treat men with hypogonadism [1, 3, 4]. When taken orally, 
testosterone is poorly absorbed, rapidly metabolized and 
inactivated by the liver, leading to poor bioavailability and 



the need for relatively large dosages [5]. Formulations that 
use other methods of administration of testosterone, there-
fore, have been developed, including intramuscular injec-
tions, buccal patches, transdermal patches and, most recently 
topical gels, solutions and nasal sprays [4, 6, 7].

When delivered transdermally, controlled amounts of tes-
tosterone are absorbed directly into the bloodstream [4, 6, 7]. 
Of the transdermal formulations of testosterone, testosterone 
gels are the most commonly used due to their overall favour-
able efficacy and tolerability profiles, ease of application 
and dose titration, and the number of marketed formulations 
[6, 7]. When gels are applied by hand, however, there is a 
potential risk of secondary transfer of testosterone to other 
individuals, including children and women, which increases 
their respective risk of premature puberty and virilisation [3, 
4, 7]. There remains, therefore, a need for new transdermal 
testosterone formulations that further enhance the absorption 
and bioavailability of testosterone, are easy and convenient 
to use, and minimize the risk of secondary transfer [6].

Advances in transdermal delivery have led to the develop-
ment a testosterone 2% gel  (Testavan®,  Testarzon®) [8] that 
enhances the absorption of testosterone, allowing a lower 
dose of testosterone to be applied in a relatively small vol-
ume of gel. This article reviews the characteristics, clinical 
use, efficacy and tolerability of this novel transdermal tes-
tosterone 2% gel (hereafter referred to as Testavan to avoid 
confusion with other marketed testosterone gels).

What are the characteristics of Testavan 2% 
gel?

Novel topical vehicle

The vehicle used to deliver testosterone via Testavan 2% gel 
is a novel hydro-alcoholic, highly viscous, transparent and 
non-staining topical gel [6, 8, 9]. The gel contains a unique 
combination of [9]:

• Non-volatile solvents Delay the crystallization of drugs, 
thereby allowing the molecular form of drugs to perme-
ate into the skin.

• Permeation enhancers Work together with the solvents to 
temporarily disturb skin permeability, thereby allowing 
rapid absorption of drugs through the skin.

• Volatile solvents Fluidize intercellular skin lipids, thereby 
enabling rapid and extensive absorption of drugs into the 
blood.

Exposure to testosterone

The pharmacodynamic profile of testosterone applied via 
Testavan 2% gel is consistent with that of the endogenous 

androgens testosterone and dihydrotestosterone (DHT) [8]. 
Initial and subsequent doses of testosterone applied trans-
dermally with Testavan 2% gel are relatively low, due to 
the bioavailability provided by the gel delivery system [6, 
10, 11]. The approved dosages of Testavan 2% gel (Table 1) 
[8] were based on the exposure to testosterone in two open-
label, phase 2 studies in hypogonadal men [10]. In these 
dose-escalation studies, 1.25, 2.50 and 3.75 mL of Testa-
van 2% gel (equivalent to 23, 46 and 70 mg of testosterone, 
respectively) were applied once daily by hand × 10 days 
(Study 1; n = 20), or by hand or applicator × 7 days (Study 
2; n = 20). In both studies, exposure to total testosterone, 
free testosterone and DHT were dose proportional, leading 
to a recommended starting daily dosage for Testavan 2% gel 
of 23 mg of testosterone, with up-titration to 46 and 69 mg/
day if required [10].

The bioavailability of testosterone is significantly higher 
with Testavan 2% gel than with  Testogel®  (Androgel®) 1% 
[11]. An open-label cross-over study in healthy men who 
had undergone pharmacological suppression of endogenous 
testosterone compared the relative bioavailability of 50 mg 
of testosterone administered transdermally via 5 g of Testa-
van 1% gel, 2.5 g of Testavan 2% gel, and 5 g of Testogel 
1% (all gels were administered once daily for 7 days, with a 
6–9 day washout period) [11]. Testavan 1 and 2% gel pro-
vided 2.63- and 1.61-fold higher testosterone bioavailability 
than Testogel 1% on day 1 (p ≤ 0.001), and 2.00- and 1.39-
fold higher testosterone bioavailability on day 7 (p ≤ 0.05). 
The mean times to maximum levels  (tmax) of serum testos-
terone were shorter with Testavan 1 and 2% gel (≈ 5–6 h 
on days 1 and 7) than with Testogel 1% (≈ 20 h on day 1 
and ≈ 13 h without a marked value on day 7); correspond-
ing maximum serum levels were higher with Testavan 1 and 
2% gel than with Testogel 1% on day 1 (6.25 and 2.97 vs 
1.71 ng/mL) and day 7 (6.67 and 3.16 vs 2.22 ng/mL). As a 
result of enhanced bioavailability of testosterone provided 
bythe Testavan gel delivery system, the applied dose of tes-
tosterone is lower with Testavan 2% gel than with Testogel 
1% gel (e.g. initial applied dose 23 vs 50 mg; maximum 
applied dose 69 vs 100 mg) [8, 12].

Application

Testavan 2% gel provides a hands-free method of applying 
transdermal testosterone (Fig. 1; Table 1) [8]. In a dose-esca-
lation study 2 [10], the method of application (by hand or 
using the applicator) did not affect exposure to testosterone 
or DHT to a significant extent. Importantly, most patients 
were satisfied with the use of the applicator. Of the 18 study 
completers, 15 (83%) preferred applying the gel using the 
applicator over applying the gel by hand, 13 (72%) found 
the applicator easy to use, and 12 (67%) found the applicator 
more convenient to use than application by hand [10].



Testavan 2% gel is applied to the upper arm/shoulder 
(Table 1) [8], as application to this site is associated with 
better absorption of testosterone than application to the 
thigh or abdomen [10]. Dose-escalation study 1 evaluated 
the bioavailability of a single application of 2.5 mL of 
Testavan 2% gel (46 mg of testosterone) when applied by 
hand to three application sites (thigh, abdomen and upper 
arm/shoulder). Mean serum levels of total and free tes-
tosterone were significantly (p < 0.05) affected by the site 
of application, with levels being highest with application 

to the upper arm/shoulder, followed by application to the 
thigh and then to the abdomen [10].

How should Testavan 2% gel be used?

Testavan 2% gel is indicated as testosterone replacement 
therapy for adult male hypogonadism (Table 1) [8]. As 
with other testosterone replacement therapies, treatment 
with Testavan should be initiated only when testosterone 

Table 1  Summary of the application and use of  Testavan® 2% gel) in the treatment of adult male hypogonadism in the EU [8]

What is the approved indication for Testavan 2% gel?
Testosterone replacement therapy for adult male hypogonadism, when testosterone deficiency has been confirmed by clinical features (e.g. 

regression of secondary sexual characteristics, changes in body composition, asthenia, reduced libido, erectile dysfunction, etc.) and bio-
chemical tests (e.g. two separate blood testosterone measurements)

How is Testavan 2% gel available?
Multiple-dose hands-free pump applicator (Fig. 1) containing 85.5 g of testosterone 20 mg/g gel (equivalent to 56 metered applications)
Each pump press delivers 23 mg of testosterone in 1.25 mL of gel
How should Testavan 2% gel be used?
 Initial dosage 23 mg testosterone (1 pump press) applied once daily
 Adjust dosage based on serum testosterone 

levels (also consider clinical signs/symp-
toms related to testosterone deficiency)

Measure serum testosterone 2–4 h after application ≈ 14 and 35 days after starting treatment or 
after a dosage adjustment

Serum testosterone < 17.3 nmol/L (500 ng/dL): increase daily dose by 1 pump press (maximum 
3 pump presses; equivalent to 69 mg testosterone)

Serum testosterone > 36.4 nmol/L (1050 ng/dL): decrease daily dose by 1 pump press
 Timing of application At the same time each day, preferably in the morning
 Apply using the hands-free applicator pump Apply gel to clean, dry, intact skin on the upper arm/shoulder

Spread the gel evenly across the maximum surface area of upper arm/shoulder using the appli-
cator; ensure gel does not get onto the hands

 Applying > 1 pump of gel Actuate pump once and apply, then repeat pump press and application
2 pumps (46 mg testosterone): apply 1st pump press to an upper arm/shoulder; apply 2nd pump 

press to opposite upper arm/shoulder
3 pumps (69 mg testosterone): apply 1st pump press to an upper arm/shoulder; apply 2nd pump 

press to opposite upper arm/shoulder; apply 3rd pump press to initial upper arm/shoulder
What should be done after applying Testavan 2% gel?
Clean applicator with tissue (discard safely) and replace the protective lid
If gel has got onto hands during application, immediately wash with soap + water
Let application site completely dry before getting dressed; avoid fire, flame or smoking until the gel is dry (alcohol in gel is flammable); mini-

mize the use of body lotions and sunscreens at and just after application (lack of interaction studies with Testavan)
Wait ≥ 2 h before showering, bathing or swimming
How should secondary transfer of testosterone via close skin-to-skin contact be avoided?
Advise patient to wear clothing that covers the application site at all times; wear a T-shirt over the application site during contact with partner 

or children; shower prior to foreseen skin-to-skin contact
Avoid use in men with a major risk of noncompliance with safety instructions (e.g. men with severe alcoholism, drug abuse, severe psychiat-

ric disorders)
Wash the contact area with soap + water as soon as possible if a non-patient has contact with an uncovered/unwashed application area
Pregnant and breast-feeding women must strictly avoid any contact with uncovered/unwashed application sites
What are the monitoring requirements during longer-term treatment with Testavan 2% gel?
Monitor testosterone levels at regular intervals; adjust dosage to ensure eugonadal testosterone levels are maintained
Monitor for clinical symptoms of excessive androgen exposure (e.g. irritability, nervousness, weight gain, prolonged/frequent erections); 

decrease dosage as necessary
Monitor haemoglobin levels, perform haematocrit and liver function tests, and measure lipid levels



deficiency has been confirmed by the presence of clinical 
features and the results of biochemical tests (Table 1) [8]. It 
should not be used to treat male sterility or impotence, males 
aged < 18 years, or women of any age [8].

Testavan is applied once daily to the upper arm/shoulder 
using the cap applicator, with an initial dosage of 23 mg of 
testosterone (Table 1) [8]. Serum testosterone levels should 
be measured during initial therapy, with dosage adjustments 
to 46 or 69 mg of testosterone once daily to ensure testoster-
one levels in the normal range are achieved, then monitored 
regularly during treatment to ensure normal levels are main-
tained (Table 1) [8].

Precautions must be taken to avoid accidental second-
ary transfer of testosterone via skin-to-skin contact with 
other individuals (e.g. sexual partner and children) or pets 
(Table 1) [8]. Testavan 2% gel should be stored out of the 
reach and sight of children. Tissues used in the cleaning 
process and empty, partially used or unwanted applicators 
must be disposed of safely in accordance with local require-
ments [8].

What is the efficacy of Testavan 2% gel 
in men with hypogonadism?

The pharmacological, efficacy and tolerability profiles of 
Testavan 2% gel as testosterone replacement in men with 
hypogonadism has been demonstrated in three open-label, 
single arm, multicentre phase 3 studies [13, 14]. The initial 
study was conducted in Canada and the USA, and investi-
gated the use of Testavan 2% gel at an initial testosterone 
dosage of 46 mg/day × 3 months, followed by a 6-month 
extension study, for a total treatment duration of 9 months 
[13]. Based on the results of these studies, the pivotal US 
study investigated the use of Testavan 2% gel at an initial tes-
tosterone dosage of 23 mg/day × 3 months [14]. The dosage 
of testosterone could be up-titrated [13, 14] and/or down-
titrated [13] based on serum testosterone levels.

The studies enrolled men (aged 18–75 years) with hypog-
onadism who had serum testosterone values < 300 ng/dL on 
two separate occasions at least 3 days apart + clinical symp-
toms of testosterone deficiency, as assessed by the Androgen 
Deficiency in the Aging Male (ADAM) questionnaire [13, 
14]. Among the key exclusion criteria were recent previ-
ous use of testosterone products [13, 14], urinary [13] or 
cardiovascular disease [13, 14], prostate cancer/suspected 
prostate malignancy [14] or palpable prostatic masses [13], 
body mass index < 18 or > 35 kg/m2 [14], skin inflammation 
or disease [14], untreated sleep apnoea [14], haemoglobin 
 A1c > 9.0% [14], and abnormal liver function, haematocrit 
or creatinine levels [13].

At baseline in the three studies, most patients were Cau-
casian (77–78%) and aged ≤ 65 years (80–87%; mean patient 
age 54–57 years) [13, 14]. At baseline in the pivotal study, 
96.2% of men had secondary hypogonadism, and the most 
common co-morbid conditions were hypertension, hyper-
cholesterolaemia and type 2 diabetes (45.9, 25.2 and 20.1% 
of men, respectively) [14].

In the pivotal study [14], 160 enrolled patients started 
treatment with Testavan 2% gel at the approved testosterone 
dosage of 23 mg/day, with dosage increases to 46 mg/day, 
then a further increase to the maximum approved dosage of 
69 mg/day if 4-h post-application serum total testosterone 
levels were outside the target of 500–1050 ng/dL on days 14, 
35 and 56. At day 90, 5 men were still receiving Testavan 
23 mg/day, whereas 45 had been up-titrated to 46 mg/day, 
and 89 had undergone further up-titration to 69 mg/day. At 
the end of the study, 159 men comprised the intent-to-treat 
(ITT) and safety population, and 155 comprised the full-
analysis set (FAS), including 139 (87.4%) who completed 
the study without protocol violation (FAS completers) [14].

In the initial study [13], 180 (ITT and safety popula-
tions) patients started treatment with 46 mg/day, with 5 men 
being down-titrated to 23 mg/day, and 155 were up-titrated 

Fig. 1  Testovan® 2% gel hands-free applicator (reproduced with per-
mission of Ferring Pharmaceuticals Ltd)



to 69 mg/day. Of the 172 men who completed the initial 
3-month study, 145 enrolled in the extension study. They 
continued treatment with their previous dosage or were 
down-titrated by 23 mg/day (i.e. 1 pump press) to 23 or 
46 mg/day based on their testosterone level at the beginning 
of the 6-month extension; 127 men completed the study, 
with 110 in the FAS.

Changes in testosterone levels

At day 90 of the pivotal study [14], pharmacokinetic evalua-
tions were conducted over a 24-h period (at 0, 2, 4, 6, 8, 10, 
12, 18 and 24 h) in the FAS completers (5, 45 and 89 of who 
were receiving Testavan 2% gel at a testosterone dosage of 
23, 46 or 69 mg/day, respectively).

The pharmacokinetic pattern of testosterone applied 
via the Testavan 2% gel applicator (i.e. rapid absorption 
with a peak ≈ 2–4 h after application, then a decrease to 
pre-application values at ≈ 12 h) broadly mirrors the natu-
ral diurnal rhythm of testosterone in men [14]. With all 
dosages of testosterone in the pivotal study, mean serum 
testosterone levels steeply increased 2 h after administra-
tion, followed by a gradual decline to near baseline levels. 
Serum DHT levels followed a broadly similar pattern, with 

levels increasing up to 4 h, then gradually declining to near 
baseline levels. Ratios of DHT to testosterone were con-
sistent regardless of testosterone dosage at all timepoints 
over a 24-h period, with mean ratios of 0.12–0.24 with 
testosterone 23 mg and 0.12–0.23 with both testosterone 
46 and 69 mg [14].

Dosage adjustments of Testavan 2% gel based on moni-
tored serum testosterone levels provided mean testosterone 
levels within the normal physiological range by or before 
the end of the pivotal study (Fig. 2) [14]. Overall, mean and 
maximum levels of serum testosterone were somewhat lower 
with Testavan 2% gel at a testosterone dosage of 23 mg/
day than with 46 and 69 mg/day, and generally compara-
ble between 46 and 69 mg/day, with mean minimum levels 
being consistent across all dosages. (Fig. 2) [14]. Broadly 
similar exposure to serum testosterone was shown on day 
90 in the initial study and at month 9 in the extension study 
[13].

In the pivotal study [14], generally consistent median  tmax 
values of serum testosterone were found across all dosages 
(2.0–2.15 h at all timepoints), with the exception of a median 
value of 4.0 h at day 90 in 5 patients receiving testosterone 
23 mg/day [14]. Median testosterone  tmax was 4.0 h with tes-
tosterone 23 mg/day, and 2.0 h with both 46 and 69 mg/day, 
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Fig. 2  Mean maximum, minimum and mean serum testosterone lev-
els following treatment with  Testavan® 2% gel in the pivotal clinical 
study in 160 men with hypogonadism [14]. All men received Testa-
van 2% gel at an initial testosterone dosage of 23  mg/day, with the 

dosage being up-titrated to 46 mg/day on days 14, 35 or 56, and to 
69 mg/day on days 35 and 56, if required based on 4-h post-applica-
tion serum total testosterone levels



as well as across all dosages in the initial study [13]. In the 
extension study, median testosterone  tmax was 3.1, 2.1 and 
4.0 h with testosterone 23, 46 and 69 mg/day, respectively 
(4.0 h across all dosages) [13].

Primary endpoint: testosterone response

Treatment with Testavan 2% gel provided a rapid and sus-
tained testosterone response (defined as an average steady-
state serum total testosterone within the physiological 
target range of 300–1050 ng/dL on day 90) in men with 
hypogonadism (Table 2) [13, 14]. In the pivotal study [14], 
treatment with Testavan 2% gel at a testosterone dosage of 
23 mg/day was associated with a testosterone response in 
29.1% of men at day 14, which increased to 75% at day 56, 
and was sustained at 76% at day 90 (Table 2) [14].

In the initial study that used Testavan 2% gel at a testos-
terone dosage of 46 mg/day [13], 52.8% achieved a response 

as early as day 1 post-dose, with 85.5% having a response 
at day 90. This rate was consistent with that after a total of 
9 months of treatment (82.1%) at the end of the extension 
study [13].

Clinical outcomes

Clinical outcomes in men with hypogonadism improved as 
early as day 35 of Testavan 2% gel treatment, with further 
improvements during treatment for up to 9 months [13, 
14]. At all timepoints (day 35, day 90 and 9 months), treat-
ment with Testavan 2% gel was associated with significant 
improvements from baseline in:

• Sexual function As assessed by total and IIEF domain 
scores, all aspects of sexual function significantly 
improved relative to baseline (p < 0.0001; Table 2) [13, 

Table 2  Efficacy of  Testavan® 2% gel as testosterone replacement therapy in men with hypogonadism in open-label, single-arm phase 3 studies

NR numerical value for change from baseline not reported
*p  < 0.0001 vs baseline
a The testosterone dose could be up-titrated to 46 mg/day at days 14, 35 or 56, then up to 69 mg/day on days 35 and 56, based on 4-h post-dose 
serum total testosterone levels. Results are reported for the full analysis set
b The testosterone dose could be up-titrated to 69 mg/day or down-titrated to 23 mg/day at days 21 and 56 based on morning pre-dose testoster-
one levels on day 14 and 49. Primary outcome results are in the full-analysis set; other results are in the intent-to-treat population
c Defined as an average steady-state serum total testosterone within the physiological target of 300–1050 ng/dL on day 90

Parameter Pivotal study (starting dose testosterone 
23 mg/day)a [14]

Initial study and its extension (starting 
dose testosterone 46 mg/day)b [13]

Day 35 Day 90 Day 90 9 months

Primary endpoint
 No. of evaluable men 155 172 110
 % of men with a testosterone  responsec [95% CI] 76.1 [69.4–82.8] 85.5 [80.2–90.7] 82.1 [74.3–89.3]

Secondary clinical outcomes
 No. of evaluable men 146 139 172 127

Mean improvement (increase) from baseline in International Index of Erectile Function domain scores
 Total score 13.8* 17.5*
 Erectile function 3.4* 4.9* 5.2* 6.7*
 Intercourse satisfaction 1.3* 2.4* 2.8* 3.6*
 Orgasmic function 1.3* 1.8* 1.7* 2.2*
 Sexual desire 1.2* 2.2* 2.1* 2.4*
 Overall satisfaction 1.2* 2.1* 2.1* 2.6*

Mean improvement (decrease) from baseline in Multidimensional Assessment of Fatigue domain scores
 Global fatigue index −8.2* −11.8* −15.6* −12.6*
 Severity −3.6* −5.2* −5.3* −5.7*
 Distress −1.7* −2.2* −2.0* −2.2*
 Degree of interference in activities of daily living −13.6 * −16.7* −18.9* −22.9*
 Timing −2.6* −3.0* −2.8* −2.9*

Mean improvement (increase) from baseline in Short Form-12 Health Survey scores
 Total physical component summary 1.2* 1.7* NR* NR*
 Total mental component summary 6.7* 6.8* NR* NR*



14]. In addition, the severity and symptoms of low tes-
tosterone as assessed by ADAM questionnaire scores 
significantly improved in 44% of men in the initial study 
[13].

• Fatigue As assessed by the Multidimensional Assessment 
of Fatigue global and domain scores, men had signifi-
cantly less overall fatigue, including less severe fatigue, 
less distress and lower fatigue-related interference in 
performing the activities of daily living than at baseline 
(p < 0.0001; Table 2) [13, 14].

• HR-QOL As assessed by Short Form-12 Health Survey 
scores, overall physical and mental HR-QOL improved 
to a significant extent from baseline (p < 0.0001; Table 2) 
[13, 14]. Scores for the individual domains of the mental 
component (i.e. mental health, vitality, role-emotional 
and social functioning) also significantly (p < 0.0001) 
improved from baseline at all timepoints [13, 14]. Indi-
vidual domain scores of the physical component (i.e. 
general health, physical functioning, role-physical and 
bodily pain) also significantly (p < 0.05) improved [13, 
14], with the exception of bodily pain at day 90 in the 
pivotal study (p = 0.06) [14].

Treatment satisfaction

Patients were satisfied with the use of Testavan 2% gel, 
according to patient responses to a treatment satisfaction 
questionnaire in the pivotal study [14].

• Satisfaction with the hands-free cap applicator 93.5% of 
men were very satisfied/satisfied.

• Ease of use of applicator 93.5% of men found if very 
easy to use.

• Risk of secondary transfer of testosterone 87% of men 
felt that Testavan 2% gel lowered the risk of transfer of 
testosterone to child/partner through direct contact with 
application site or hands.

What is the tolerability profile of Testavan 
2% gel?

The tolerability profile of exogenous testosterone is well 
established [6, 15]. According to the review comparing 
Testavan 2% gel with other topical testosterone formulations 
[6], the most common adverse events across all formulations 
are acne, headache, emotional lability, nervousness, abnor-
mal dreams and gynecomastia, all of which were reported 
in < 8% of recipients.

Testavan had an overall tolerability profile consistent with 
those of other testosterone gels, with adverse effects that 
are in keeping with exogenous testosterone administered 
in a transdermal formulation [6]. In the safety populations 

of the three open-label phase 3 studies (n = 159 in pivotal 
study [14], and 180 and 145 in the initial study and its exten-
sion [13]), 34.0, 34.4 and 19.3% of Testavan 2% gel recipi-
ents, respectively, reported at least one treatment-emergent 
adverse event, and 4.4, 0.6 and 1.4% withdrew from treat-
ment because of a tolerability issue [13, 14]. Adverse events 
considered to be related to treatment were limited to 22 of 
95 adverse events in 62 men in the initial study, and 14 of 49 
adverse events in 28 men in the extension study [13].

In men treated with Testavan 2% gel for up to 9 months 
in phase 2 and 3 studies, adverse events with a suspected 
relationship to treatment that were reported in ≥ 0.1 to < 10% 
of patients were limited to the following [8]:

• Application site reactions Includes rash, erythema, pruri-
tus, dermatitis, dryness and skin irritation [8]. Most com-
mon type of adverse effect (reported in 4% of patients), 
with most being of mild to moderate severity [8]. In the 
pivotal study, eight men reported mild-to-moderate appli-
cate site reactions, with two discontinuing treatment [14]. 
Such reactions may be caused by the presence of propyl-
ene glycol and/or ethanol in the gel [8]. The use of Testa-
van is contraindicated in men with known hypersensitiv-
ity to propylene glycol or any other gel excipient (e.g. 
ethanol, diethylene glycol monoethyl ether, Carbomer 
980, trolamine, disodium edetate). If a severe applica-
tion site reaction occurs, treatment with Testavan 2% gel 
should be reviewed and discontinued if necessary [8].

• Hypertension Reported in 1.4% of men in the pivotal 
study [14]. Testosterone should be used with caution in 
patients with underlying hypertension (Table 3) [8].

• Increased prostatic specific antigen (PSA) levels PSA 
levels > 0.1 nmol/L (> 4 ng/mL) were reported at vari-
ous timepoints in a total of 7 of the 339 men in the phase 
3 studies [4 men (1.3%) in the pivotal study [14] + 3 
men (1.7%) in the initial study and its extension [13]. 
The mean change from baseline in PSA levels was 
0.008 nmol/L [6]; retested values were < 0.1 nmol/L for 
the remainder of the pivotal study [14]. Current data 
are inconclusive with regard to a potential link between 
exogenous testosterone treatment and an increased risk 
of prostate cancer [8]. Appropriate precautions should 
be followed in men with, or at risk, of prostate cancer 
(Table 3) [8].

• Increased triglyceride levels/hypertriglyceridaemia 
Increased blood triglyceride levels were reported in 1.9 
and 2.2% of men in the pivotal [14] and initial study 
[13]), and hypertriglyceridaemia/hyperlipidaemia in 
1.3% of men in the pivotal study [14]. Lipid levels should 
be monitored regularly (Table 3) [8].

• Increased haematocrit and haemoglobin values. 
Increases are due to the dose-dependent effect of exoge-
nous testosterone on stimulating erythropoiesis [6]. In the 



pivotal study, mean haematocrit slightly increased from a 
baseline value of 43.75–45.7 at day 120; men with high 
haematocrit and haemoglobin levels did not have high 
testosterone levels [14]. In extension study, increased 
haematocrit was reported in four men (2.8%), with two 
withdrawing from the study due to haematocrit > 54% 
[13]. Increased haemoglobin levels were reported in 1.1 
and 1.4% of men in the initial study and its extension 
[13]. Haematocrit and haemoglobin should be monitored 
regularly (Table 3) [8].

• Headache Reported in 1.1% of patients in the initial 
study [13].

Precautions

As androgens have numerous effects throughout the body, 
testosterone treatment, including that with Testavan 2% gel, 
requires precautions in certain patient populations, and may 
affect the pharmacodynamic profile of some concomitant 
drugs (Table 3) [8]. The effects of Testavan on male fertil-
ity have not been investigated; however, based on animal 
studies, testosterone may reversibly suppress spermatogen-
esis in a dose-dependent manner due to inhibitory effects 
of exogenous testosterone on pituitary follicle stimulating 
hormone [8].

What is the current clinical position 
of Testavan 2% gel?

Testavan 2% gel is a novel transdermal gel for normaliz-
ing serum testosterone levels in adult males with hypog-
onadism. Overall, Testavan 2% gel normalized testosterone 
levels in > 75% of men, improved sexual, physical and men-
tal functioning, reduced fatigue and improved HR-QOL in 
clinical studies in men with hypogonadism [13, 14]. Other 
transdermal testosterone gels provide comparable benefits 
[6, 12, 16, 17]; however, there are some differences between 
some of the properties of testosterone gels (Table 4) [8, 12, 
16, 17]. The advantages and disadvantages of the available 
formulations of testosterone replacement therapy, together 
with patient preferences, should be taken into account when 
treating individuals with hypogonadism [1, 4].

Relative to other transdermal gels currently widely avail-
able in the EU [12, 16, 17], Testavan 2% gel [8] offers the 
following:

• Low applied testosterone dosage The properties of the 
novel vehicle gel enhance the transdermal transfer of tes-
tosterone into the blood [9], allowing applied testosterone 
dosages to be lower with Testavan 2% gel than with other 
testosterone gels (23 vs 50 or 60 mg/day as the initial 
applied dosage; 69 vs 80 or 100 mg/day as the maximum 
applied dosage; Table 4) [8, 12, 16, 17].

• Mirroring of the natural diurnal rhythm of testosterone 
levels Following application of Testavan 2% gel, testos-
terone is rapidly absorbed with a peak ≈ 2–4 h after appli-
cation followed by a decrease to pre-application levels 

Table 3  Summary of selected precautions pertaining to the use of  Testavan® 2% gel in the treatment of male hypogonadism in the EU [8]

ACTH adrenocorticotropic hormone, INR international normalized ratio, PSA prostatic specific antigen, ↑ increase

What special precautions regarding breast or prostate cancer should be taken with Testavan 2% gel?
Contraindications: use is contraindicated in men with known or suspected breast or prostate carcinoma
Prior to initiating treatment: exclude risk of pre-existing prostate cancer
During treatment: using recommended methods, carefully monitor prostate gland (e.g. perform digital rectal examination and estimation of 

serum PSA levels) and breast at least once yearly (twice yearly in elderly men and those at risk due to clinical or familial factors)
Be aware that androgen therapy may accelerate progression of sub-clinical prostate cancer and benign prostatic hyperplasia
What special precautions regarding the risk of oedema should be taken with Testavan 2% gel?
Men with severe cardiac, hepatic or renal insufficiency or ischaemic heart disease: discontinue treatment immediately if severe complications 

characterized by oedema ± congestive heart failure occur
Concomitant testosterone + ACTH or corticosteroids: ↑ risk of oedema (particularly in men with cardiac, renal or hepatic disease)
What are some of the other situations in which the use of Testavan 2% gel requires caution?
Men with cancer at risk of hypercalcaemia/hypercalciuria due to bone metastases: monitor serum calcium levels regularly
Men with hypertension: testosterone may ↑ blood pressure (use with caution)
Men with thrombophilia: thrombotic events during testosterone treatment have been reported (use with caution)
Concomitant androgen + oral anticoagulant: anticoagulant effects may ↑; closely monitor INR especially when starting/stopping androgen
Men with ischaemic heart disease, epilepsy or migraine: testosterone treatment may aggravate these conditions (use with caution)
What laboratory values should be monitored during treatment?
Monitor haemoglobin levels, perform haematocrit and liver function tests, and measure lipid levels



at ≈ 12 h, which broadly follows the pattern of endog-
enous testosterone levels in men [13, 14].

• Low application volume The properties of the novel vehi-
cle gel allows the amount of gel to be applied to lower 
with Testavan 2% gel than with other testosterone gels 
(1.15 vs 3–5 g/day as the initial dosage; 3.45 vs 10 g/day 
as the maximum dosage; Table 4) [8, 12, 16, 17], thereby 
ameliorating the potential risk of secondary transfer of 
unabsorbed testosterone [6].

• Metered multiple-dose container The Testavan 2% gel 
multiple-dose pump accurately measures each testoster-
one dose (1, 2 or 3 pump presses for testosterone doses 
of 23, 46, 69 mg). This may be more accurate and con-
venient than the use of single-use tubes or sachets or 
multiple-dose pump containers that require 6 or 8 pump 
presses (Table 4) [12, 16, 17].

• Hands-free application Unlike other transdermal testos-
terone gels which are applied by hand [12, 16, 17], Testa-
van [8] is applied with a cap applicator (Table 4), which 
also reduces the risk of secondary transfer [6]. Men with 
hypogonadism may prefer hands-free application, and 

have found the Testavan applicator to be satisfactory, 
convenient and easy to use [10, 14].

• Quick-drying gel Patients can bathe, shower or swim 
2 h after-application of Testavan 2%, which is shorter 
than with some of the other gels (Table 4) [12, 16], 
which may be more convenient for patients.
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Table 4  Differential features of transdermal testosterone gels approved for testosterone replacement in men with hypogonadism currently 
widely available in the EU

a All testosterone gels should be stored out of the sight and reach of children
b Use both upper arms/shoulder if treatment with  more than 1 pump press or tube  is required

Parameter Testavan® 2% [8] Testim® 1% [16] Testogel® 1% [12] Tostran® 2% [17]

Other tradenames [18] Testavance® AndroGel® Fortesta®,  Fortigel®, 
 Itnogen®,  Tostrex®

Availability in the EU Multiple-dose pump appli-
cator; contains 85.5 g of 
testosterone 20 mg/g gel 
(56 pump presses)

Single-use tube; contains 
50 mg of testosterone in 
5 g of gel

Single-use sachets; con-
tains 50 mg of testoster-
one in 5 g of gel

Multiple-dose pump con-
tainer; contains 60 g of 
testosterone 20 mg/g gel 
(60 pump presses)

Year of first approval 2018 2009 2006 2006
Method of application Cap applicator By hand By hand By hand (1 finger)
Site of application Upper arms and  shouldersb Upper arms and/or 

 shouldersb
Both shoulders, both arms 

or abdomen
Abdomen or both inner 

thighs (rotate sites)
Post-application bathing/

showering
After ≥ 2 h After ≥ 6 h After ≥ 6 h After ≥ 2 h

Initial applied dose 23 mg 50 mg 50 mg 60 mg
Timing of dose titration 

after initiation
4 h post-application on 

days 14, 35 and 56
Before applying the next 

dose on day 7–14
Before applying the next 

dose on day 3–7
2 h post-application 

at ≈ 14 days
Dose titration if required ↑ to 46 mg, then to 69 mg ↑ to 100 mg ↑ to 75 mg, then to 100 mg ↑ to 80 mg
Amount of product per 

usual dose
23 mg: 1.25 mL (1.15 g; 1 

pump press)
50 mg: 5 g (1 tube) 50 mg: 5 g (1 sachet) 60 mg: 3 g (6 pump presses)

46 mg: 2.5 mL (2.30 g; 2 
pump presses)

100 mg: 10 g (2 tubes) 75 mg: 7.5 g (1.5 sachets) 80 mg: 4 g (8 pump presses)

69 mg: 3.75 mL (3.45 g; 3 
pump presses)

100 mg: 10 g (2 sachets)

Special storage 
 conditionsa

None Not above 25 °C None Not above 25 °C; store 
canister upright
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