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Objective: To assess whether pomalidomide can distribute into human semen and its duration 

in human semen.

Method: A phase 1, randomized, double-blind, placebo-controlled study (CC-4047-CP-006) 

was conducted to evaluate the safety, tolerability, and pharmacokinetics of pomalidomide (CC-

4047) following multiple daily doses in healthy male subjects. Semen samples were collected 

on Day −1 and 4 hours after dosing on Day 4 to quantify the pomalidomide concentrations in 

ejaculate after multiple oral doses of pomalidomide.

Result: Our study showed that pomalidomide was present in male subjects’ semen samples, 

and the average amount of pomalidomide in a single ejaculate 4 hours after dosing was less 

than 0.0022% of the daily 2 mg dose. There was a good correlation between the semen con-

centrations and the plasma concentrations, suggesting that the plasma concentration may be the 

main driving force for the distribution of pomalidomide into the seminal reservoirs. Simulation 

results suggest that pomalidomide was undetectable in semen 48 hours after stopping dosing.

Conclusion: Based on the results from this study, the pomalidomide prescribing information 

approved by the US Food and Drug Administration includes a statement that “pomalidomide 

is present in the semen of patients receiving the drug. Therefore, males must always use a latex 

or synthetic condom during any sexual contact with females of reproductive potential while 

taking POMALYST and for up to 4 weeks after discontinuing POMALYST, even if they have 

undergone a successful vasectomy. Male patients taking POMALYST must not donate sperm.”
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Introduction
Pomalidomide is an immunomodulatory agent with antineoplastic activity.1,2 In in 

vitro cellular assays, pomalidomide inhibited proliferation and induced apoptosis of 

hematopoietic tumor cells3–7 and showed immunomodulatory activity.8–10 The dosage 

of 4 mg per day taken orally on Days 1–21 of repeated 28-day cycles was approved 

(in combination with dexamethasone) in the European Union and United States for 

the treatment of patients with multiple myeloma who have received ≥2 prior therapies, 

including lenalidomide and bortezomib (in the European Union; a proteasome inhibitor 

in the United States), and who have progressed on or within 60 days of completion of 

the last therapy or had disease progression while on their last therapy.11,12

IMiD immunomodulatory agents, including lenalidomide and pomalidomide, 

are a class of drugs structurally similar to thalidomide, which has long been known 

as a human teratogen and causes severe developmental deformities, including 

Correspondence: Simon Zhou
Translational Development and Clinical 
Pharmacology, Celgene Corporation, 86 
Morris Avenue, Summit, NJ 07920, USA
Tel +1 908 673 9284
Fax +1 908 673 2842
Email szhou@celgene.com

Journal name: Clinical Pharmacology: Advances and Applications
Article Designation: ORIGINAL RESEARCH
Year: 2018
Volume: 10
Running head verso: Li et al
Running head recto: Distribution of pomalidomide into semen of healthy male subjects
DOI: http://dx.doi.org/10.2147/CPAA.S167017

http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
mailto:szhou@celgene.com


Clinical Pharmacology: Advances and Applications 2018:10submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

54

Li et al

 phocomelia.13–15 In the preclinical [14C]thalidomide study, 

radioactivity was found in rabbit semen, and congenital 

malformations were observed in newborn offspring of male 

rabbits that had received thalidomide for prolonged periods of 

time.16–18 Although such a congenital malformation effect has 

not been observed or confirmed in humans, thalidomide has 

been shown to distribute into human semen,19 and the poten-

tial risk of embryo/fetal exposure to thalidomide through 

semen transmission could not be ruled out. In addition, 

Chen et al16 showed in an embryo/fetal development study in 

rhesus monkeys that lenalidomide produced malformations 

in the offspring of female monkeys that received the drug 

during pregnancy. Chen et al16 also showed that lenalidomide 

is present in human semen. Thus, the teratogenic effect of 

lenalidomide in humans cannot be ruled out.

The structural similarity of pomalidomide to thalidomide 

and lenalidomide suggests a similar potential risk to the 

developing embryo or fetus. In a fertility and early embryonic 

development study in rats, pomalidomide doses of 25 mg/kg/d 

or higher in males and females resulted in a decrease in mean 

number of viable embryos and an increase in postimplantation 

loss.11,12 In addition, pomalidomide was found to be teratogenic 

in both rats and rabbits when administered during the period 

of major organogenesis.11,12 Pomalidomide showed good dis-

tribution properties into most tissues and organs in preclinical 

absorption, distribution, metabolism, and excretion studies: 

following a single oral administration of [14C]-pomalidomide 

to pigmented male Long–Evans rats, pomalidomide-associated 

radioactivity was rapidly (time to maximum plasma concentra-

tion [t
max

] of 3 hours in most tissues) and widely distributed in 

tissues, and moderate concentrations were found in most tis-

sues, including spinal cord and brain (data on file). Therefore, 

whether pomalidomide can distribute into human semen and 

its duration in semen are clinically relevant issues pertinent 

to the potential transmission of pomalidomide through semen 

to male subjects’ female partners of childbearing potential.

CC-4047-CP-006 was a phase 1, randomized, double-

blind, placebo-controlled study to evaluate the safety, 

tolerability, and pharmacokinetics (PK) of pomalidomide 

(CC-4047) following multiple daily doses in healthy male 

subjects. The primary objectives of the study were to evalu-

ate the safety and tolerability of pomalidomide administered 

orally once a day (QD) for 5 days, at daily doses of 0.5 mg, 

1 mg, or 2 mg, and to determine the PK of pomalidomide after 

multiple daily doses for 5 days. The secondary objective was 

to quantify the pomalidomide concentrations in semen ejacu-

lates after multiple oral doses of pomalidomide in healthy 

male subjects. The study consisted of 3 sequentially enrolled 

cohorts. Satisfactory safety data from the previous dose level 

allowed the initiation of the next cohort with a higher daily 

dose of pomalidomide. Serial blood samples for PK and 

pharmacodynamic (PD) analysis were collected during the 

study, and semen samples were collected from subjects in the 

2 mg dose cohort. Safety was monitored throughout the study. 

Results from this study allowed a preliminary assessment 

and a better understanding of the kinetics and distribution 

of pomalidomide into human semen.

Methods
All subjects provided written informed consent prior to 

screening. This study was conducted and monitored in accor-

dance with Celgene procedures and the study protocol, which 

complied with the ethical principles of the International Con-

ference on Harmonisation Guideline for Good Clinical Prac-

tice E6 (R1), as required by the major regulatory authorities. 

The conduct also complied with the Declaration of Helsinki, 

Title 21 of the US Code of Federal Regulations, Parts 50 and 

56, concerning informed consent, as well as independent 

review board regulations and applicable national, state, and 

local laws or regulations. This study was conducted by PPD 

Development (Austin, TX, USA) and was approved by the 

Salus independent review board (Austin, TX, USA).

Study design
This was a single-center, randomized (within each dose 

level), placebo-controlled, double-blind, multiple ascending 

dose study in healthy male subjects. A total of 33 healthy men 

between 18 and 55 years of age, inclusive, were enrolled.

The study consisted of 3 sequentially enrolled cohorts. 

Satisfactory safety data from the previous cohort allowed 

the initiation of the next cohort using a higher daily dose of 

pomalidomide. Depending on the cohort they were enrolled 

in, participants received 1 of 3 doses of pomalidomide, or its 

matched placebo, in a single capsule QD for 5 days under 

fasted conditions: Cohort A, 0.5 mg pomalidomide or placebo; 

Cohort B (after satisfactory safety review for Cohort A), 1 mg 

pomalidomide or placebo; or Cohort C (after satisfactory 

safety review for Cohort B), 2 mg pomalidomide or placebo.

Before the start of each cohort, there was a screening 

phase of up to 21 days during which subjects were evalu-

ated for eligibility. Qualified subjects were admitted into 

the clinic on the day before dosing (Day −1) for baseline 

assessments and to confirm eligibility. In the morning of 

Day 1, following an overnight fast of at least 8 hours, eli-

gible subjects received their randomization numbers and 

study drug. Subjects were confined at the clinic from Day 
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−1 through Day 8 for study treatment, safety assessments, 

and serial PK and PD sampling. Subjects were discharged 

from the clinic on the morning of Day 8 upon completion 

of study procedures. A follow-up visit for safety evaluation 

occurred approximately 5–10 days after discharge on Day 8 

or the day of early discontinuation.

Safety was monitored throughout the study. Safety 

evaluations included adverse event (AE) monitoring, clini-

cal laboratory tests, vital sign measurements, 12-lead elec-

trocardiograms (ECGs), and physical examinations. Blood 

samples were collected at predetermined times for PK and 

PD analysis. Semen samples were collected at predetermined 

times for PK analysis in Cohort C only.

Blood and semen sample collection
To determine pomalidomide concentrations in plasma, blood 

samples (5 mL) were collected on Day 1 before dosing (0 

hour) and at 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 8, 12, and 24 hours 

after dosing; on Day 5 before dosing (0 hour) and at 0.5, 1, 

1.5, 2, 2.5, 3, 4, 6, 8, 12, 24, 36, 48, and 72 hours after dos-

ing; and on Days 3 and 4 before dosing (0 hour).

To determine pomalidomide concentrations in semen, 

samples were collected from subjects on Day −1 and 4 hours 

after dosing on Day 4. Semen collection time was defined as the 

ending time of ejaculation. To assess potential contamination 

by urine in the Day 4 semen sample, the time at which subjects 

urinated between dosing and semen sample collection was to 

be recorded in source documents and the case report form.

Bioanalytical methods
Validated liquid chromatography–tandem mass spectrometry 

(LC–MS/MS) assays were used to assess pomalidomide 

concentrations in the plasma and semen samples.20 As an 

internal standard, plasma and semen samples were spiked 

with stable 13C
5
-labeled pomalidomide. Pomalidomide and 

13C
5
-labeled pomalidomide were extracted using liquid–liquid 

extraction from 0.1 mL of acidified human semen samples 

(acidified with 1 volume of Sorenson’s buffer) and 0.2 mL 

of acidified human plasma samples (acidified with citric 

acid). After transfer to a new tube, the solvent was evapo-

rated, and the samples were reconstituted and injected for 

LC–MS/MS analysis using a Chiral AGP (50×9×3.0 mm, 5 

lm; Chrom Tech, Inc., Apple Valley, MN, USA) analytical 

column. Positive ions were measured in the multiple reaction 

monitoring mode (m/z of 274.1/201.1 for pomalidomide and 

279.1/204.0 for the internal standard) using a SciexAPI-4000 

tandem mass spectrometer (Applied Biosystems, Foster City, 

CA, USA) equipped with a Turbo Ion Spray source. For the 

quality control samples, the accuracy ranged from 91.0% 

to 106.9%. The pomalidomide standard curves were linear 

(r2>0.99), from 0.25 to 100 ng/mL for plasma and 0.5 to 100 

ng/mL for semen. The lower limit of quantitation was 0.25 

ng/mL for plasma and 0.5 ng/mL for semen. Plasma quality 

control samples at 3 concentrations (0.75, 40, and 80 ng/mL) 

were used to determine assay accuracy and precision. Semen 

quality control samples at 3 concentrations (1.50, 40, and 80 

ng/mL) were used to determine assay accuracy and precision. 

Interday assay accuracy ranged from −0.48 to 9.67, deviating 

from the nominal concentration for semen sample analysis. 

Similarly, interday assay accuracy ranged from −5.21 to 

−3.47, deviating from the nominal concentration for plasma 

sample analysis. Interday precision did not exceed 6.49% for 

either semen or plasma assays.

PK analyses
Pomalidomide plasma concentrations were measured at vari-

ous time points to characterize the following PK parameters. 

For Day 1, area under the plasma drug concentration–time 

curve from time 0 to 24 hours (AUC
0–24

), maximum observed 

plasma concentration (C
max

), and time to C
max

 (t
max

) and for 

Day 5, AUC from time 0 to the last measurable concentration 

(AUC
0–t

), AUC
0–24

, C
max

, t
max

, terminal half-life (t
1/2

), apparent 

plasma clearance after oral administration (CL/F), apparent 

terminal volume of distribution after oral administration 

(Vz/F), and accumulation ratio. Plasma concentrations of 

pomalidomide were listed and summarized using descriptive 

statistics. Individual and mean concentration-versus-time 

profiles were generated. Pomalidomide plasma PK param-

eters were calculated using noncompartmental methods and 

actual blood sampling times with Phoenix™ WinNonlin® 

Professional Version 6.3 (Pharsight®, a Certara™ company, 

St. Louis, MO, USA).

The amount of pomalidomide that was excreted 

unchanged in the ejaculation was calculated as drug concen-

tration in semen multiplied by the volume of ejaculate. The 

concentration values in semen samples below the lower limit 

of quantification (BLQ) were treated as 0 for the calculation 

of the total drug amount in an ejaculation. Percentage of dose 

excreted in each ejaculation from each subject was calculated 

as total amount of pomalidomide in ejaculate divided by the 

2 mg daily dose times 100.

Safety assessment
Safety was monitored throughout the study. Safety evalu-

ations include AE reporting, physical examinations, vital 

sign measurements, 12-lead ECGs, and clinical laboratory 
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safety tests. All concomitant medications were assessed and 

recorded throughout the study from the time the informed 

consent document was signed until study completion (follow-

up safety telephone call). AEs and serious AEs (SAEs) were 

assessed and recorded from the time the subject signed the 

informed consent document until study completion (follow-

up safety telephone call), and when made known to the 

investigator within 28 days after the last dose of study drug 

(and those SAEs made known to the investigator at any time 

thereafter that were suspected to be related to the study drug).

Results
Demographic and other baseline 
characteristics
A total of 33 subjects were enrolled, and 31 (93.9%) completed 

the study. Demographic data are summarized in Table 1. 

Overall, demographic characteristics were similar across 

treatments (Table 1). All subjects were men between 20 and 

51 years old. Subjects’ weight ranged from 63.1 to 94.7 kg, 

height ranged from 161.9 to 184.0 cm, and body mass index 

ranged from 20.6 to 29.9 kg/m2. The majority of subjects were 

white (78.8%) and not Hispanic or Latino (66.7%).

Pomalidomide PK in plasma
Mean concentration–time profiles are presented in Figure 1. 

Following the 0.5 mg oral dose administration, plasma 

 concentration–time profiles on Day 1 (single dose) and Day 5 

(multiple doses) were comparable in shape, with slightly 

higher mean concentrations on Day 5 versus Day 1. Similar 

PK profiles on Day 1 and 5 were noted at the 1.0 and 2.0 mg 

dose levels. In all 3 dose cohorts, pomalidomide was readily 

absorbed and reached C
max

 between 1.50 and 2.25 hours after 

dosing. Then plasma concentrations declined in an apparent 

monophasic manner and were BLQ (ie, 0.250 ng/mL) by 36 

hours after the last dose on Day 5 of the 0.5 and 1.0 mg doses 

and by 48 hours after the last 2.0 mg dose.

PK plasma parameters for pomalidomide are presented 

in Table 2. Following the 0.5, 1.0, and 2.0 mg pomalidomide 

doses, the geometric mean AUC
0–24

 on Day 5 were 66.5, 103, 

and 242 ng h/mL, respectively. At all 3 dose levels, the AUC
0–24

 

was slightly higher (an increase of 4.0%–13.0% in geometric 

mean) on Day 5 than Day 1 (Table 2). The C
max

 values were 

also slightly higher (an increase of 4.0%–14.0% in geometric 

mean) on Day 5 than on Day 1 (Table 2). The t
1/2

, CL/F, and 

Vz/F were similar and consistent among the 3 dose levels.

Pomalidomide quantities in semen
Semen samples were collected from the 8 subjects enrolled in 

the 2 mg cohort within or near the predefined time (4 hours 

after dosing on Day 4). The actual semen sample collection 

time ranged from 3.57 to 3.97 hours after doing, that is, 

25.8–1.8 minutes before the predefined time. However, no 

Table 1 Demographic summary

Demographics Treatment Total (N=33)

Pomalidomide 0.5 
mg (N=8)

Pomalidomide 1 
mg (N=8)

Pomalidomide 2 
mg (N=8)

Placebo  
(N=9)

Age (years)
Mean (range)

32 (22–44) 34 (26–45) 30 (20–42) 33 (21–51) 32 (20–51)

Gender, n (%)
Male

8 (100.0) 8 (100.0) 8 (100.0) 9 (100.0) 33 (100.0)

Race, n (%)
White

5 (62.5) 7 (87.5) 6 (75.0) 8 (88.9) 26 (78.8)

Race, n (%)
Black or African American

3 (37.5) 1 (12.5) 1 (12.5) 1 (11.1) 6 (18.2)

Race, n (%)
Native Hawaiian or other Pacific 
Islander

0 0 1 (12.5) 0 1 (3.0)

Ethnicity, n (%)
Hispanic or Latino

4 (50.0) 1 (12.5) 4 (50.0) 2 (22.2) 11 (33.3)

Ethnicity, n (%)
Not Hispanic or Latino

4 (50.0) 7 (87.5) 4 (50.0) 7 (77.8) 22 (66.7)

Weight (kg)
Mean (range)

79.4 (63.6–94.7) 78.4 (68.1–88.1) 76.1 (63.1–88.9) 76.1 (63.5–92.4) 77.4 (63.1–94.7)

Height (cm)
Mean (range)

173.1 (163.9–183.0) 174.6 (166.5–184.0) 174.0 (165.1–180.0) 175.6 (161.9–183.5) 174.4 (161.9–184.0)

Body mass index (kg/m2)
Mean (range)

26.5 (22.8–29.0) 25.8 (21.2–28.9) 25.2 (20.6–29.9) 24.6 (21.4–28.2) 25.5 (20.6–29.9)
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considerable differences were observed in the semen con-

centration values from these subjects’ samples.

The concentration-versus-time plot indicates that 

pomalidomide was present in semen 4 hours after oral 

administration (Figure 2). The semen concentrations were 

more than half of the corresponding plasma concentra-

tions; individual semen concentrations following the 2 mg 

pomalidomide doses are presented in Table 3. The amount of 

pomalidomide recovered in semen samples 4 hours after dos-

ing (on Day 4) ranged from 10.5 to 113 ng, with a geometric 

mean concentration of 16.4 ng/mL, which was approximately 

67.0% of pomalidomide plasma concentration observed at 

the same time point on Day 5 (ie, 24.5 ng/mL) suggesting a 

good distribution of pomalidomide into semen. The maxi-

mum drug amount in a single ejaculate was 113 ng (0.0057% 

of the dose), and the average amount of pomalidomide in 

ejaculate 4 hours after dosing was equivalent to 0.0022% of 

the daily 2 mg dose, which was considered a minor portion 

of the daily dose.

In general, there was good correlation between the semen 

concentrations (4 hours after the Day 4 dose) and the plasma 

concentrations (4 hours after the Day 1 and Day 5 doses), 

that is, the subjects who had higher plasma pomalidomide 

concentrations 4 hours after the Day 1 or Day 5 doses tended 

to have higher semen pomalidomide concentrations 4 hours 

after the Day 4 dose (Figure 3) suggesting that the plasma 

concentration may be the main driving force for the distribu-

tion of pomalidomide into the seminal reservoirs.

In a previous study assessing the distribution of lenalido-

mide (an analog of pomalidomide with a similar chemical 

structure) into semen in healthy men,16 the disappearance 

rate constant of lenalidomide from the semen samples and 

plasma samples was quantitatively similar. In addition, in the 

distribution study in rats, it was shown that following a single 

oral administration of [14C]-pomalidomide to pigmented male 

Long–Evans rats, the terminal elimination rate constants of 

pomalidomide from the reproductive tissues (epididymis, 

prostate gland, and seminal vesicles) were comparable to 

Figure 1 Mean (±SD) pomalidomide plasma concentration profiles following single- and multiple-dose administration (left panel: linear scale; right panel: semi-log scale).
Abbreviation: SD, standard deviation.
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those from the plasma. Therefore, the simulation of the 

semen concentration profiles was conducted assuming that 

the elimination rate constant from the semen is the same as 

that from the plasma (Figure 4). Simulation results suggest 

that the semen concentrations would be BLQ (0.5 ng/mL) 

less than 48 hours after dosing.

Safety
Pomalidomide administered orally QD for 5 days at daily 

doses of 0.5, 1, or 2 mg was safe and well tolerated by the 

study subjects. There were no deaths, SAEs, or AEs leading 

to discontinuation. All treatment-emergent AEs were mild 

in severity, were not suspected to be related to study drug, 

and resolved by the end of the study. There was no apparent 

treatment- or dose-related trend in clinical laboratory results, 

vital sign measurements, 12-lead ECG results, or physical 

examination findings. No subject had a clinical laboratory, 

vital sign, or safety ECG result considered clinically signifi-

cant or reported as a treatment-emergent AE.

Discussion
Thalidomide caused a disaster that still shocks the world 

today. Exposure to the drug during early embryonic devel-

opment resulted in a range of damage, including severe 

developmental deformities such as phocomelia.13–15 The 

mechanisms underlying thalidomide’s teratogenic actions 

remain controversial. It has been suggested that the drug 

targets multiple tissues by affecting a global process, such 

as angiogenesis. D’Amato et al21 showed that thalidomide 

inhibits the angiogenic vascularization of rodent corneas 

induced by fibroblast growth factor protein. This discovery 

led to the theory that thalidomide might cause its teratogenic 

damage by targeting embryonic blood vessels.13

The similarity of pomalidomide’s structure to that of its 

analog thalidomide suggests a potential risk to the developing 

embryo or fetus. In a fertility and early embryonic develop-

ment study in rats, pomalidomide treatment of males and 

females resulted in a decrease in mean number of viable 

embryos and an increase in postimplantation loss. Pomalido-

mide was found to be teratogenic in both rats and rabbits when 

administered during the period of major organogenesis,11,12 

and the teratogenic effect of pomalidomide in humans  cannot 

be ruled out.

Human ejaculate is primarily composed of secretions 

from testes, seminal vesicles, and the prostate. Secretions 

from the urethral and bulbourethral glands, epididymis, 

and ampullae contribute an additional 10%. Although many 

studies have been devoted to drug effects on spermatozoal T
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physiology and morphology, data on the distribution of drugs 

into the seminal compartment are scarce and incomplete. 

Exact mechanisms of distribution are currently unknown, 

and conflicting data exist.22–24 Pomalidomide has showed 

good distribution properties. In the preclinical studies, it 

was shown that following a single oral administration of 

[14C]-pomalidomide to pigmented male Long–Evans rats, 

compound-derived radioactivity was rapidly (t
max

 of 3 hours 

in most tissues) distributed into various tissues and organs, 

but tissue and organ concentrations were below quantifiable 

levels by 24 hours after dosing (data on file). The highest 

measured tissue concentrations occurred in the gastroin-

testinal tract, bile, and kidney. Moderate concentrations 

were found in most tissues, including the liver, endocrine 

glands, secretory glands, and pigmented skin. Following 

administration to pregnant rabbits, pomalidomide-derived 

radioactivity was also observed in the spinal cord, brain, and 

blood of the rabbit fetuses, indicating it crosses the placenta 

in rabbits.25 Together, these data indicate good distribution of 

pomalidomide-related material into most tissues. Therefore, 

whether pomalidomide can distribute into semen in humans, 

the quantity of pomalidomide in each ejaculate, and the 

duration of the drug in semen are critical clinically relevant 

concerns to address considering the possible risk of embryo/

fetal exposure to pomalidomide that might be absorbed from 

ejaculate in females of childbearing potential.

In a previous semen distribution study with pomalido-

mide’s analog lenalidomide,16 the lenalidomide concentration 

Figure 2 Individual pomalidomide plasma concentration (red lines) and semen concentration (blue triangles) profiles following multiple-dose administration.

Time (h)

C
on

ce
nt

ra
to

n 
(n

g/
m

L)

0 2 4 6 8 10 12

0

10

20

30

Table 3 Individual pomalidomide semen PK (2 mg cohort)

ID Actual semen 
sampling time  
(hours after dose)

Semen 
concentration  
(ng/mL)

Total net weight of 
semen samples (g)

Amount of pomalidomide 
excreted in semen (ng)

Percentage of 
dose excreted in 
ejaculation (%)

301 3.97 19.2 2.2 42.3 0.0021
303 3.72 15.4 3.6 56.0 0.0028
305 3.57 14.8 0.7 10.5 0.0005
306 3.82 17.0 1.4 24.4 0.0012
307 3.57 14.4 2.1 30.1 0.0015
308 3.58 18.1 1.6 28.7 0.0014
310 3.8 18.0 6.3 113.1 0.0057
311 3.85 15.0 2.6 39.7 0.0020

Abbreviation: PK, pharmacokinetics.
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Figure 3 Correlation between plasma pomalidomide concentrations (4 hours after Day 1 dose [left panel] and 4 hours after Day 5 dose [right panel]) versus semen 
pomalidomide concentrations (4 hours after Day 4 dose).
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Figure 4 Simulation of semen pomalidomide concentration profiles assuming the elimination rate constant from the semen is the same as that from the plasma.
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in semen was 478 ng/mL at 2 hours and 10.0 ng/mL at 24 

hours, which was higher than the corresponding drug concen-

tration in plasma (219 ng/mL at 2 hours and undetectable at 

24 hours) but roughly paralleled the time course for plasma 

drug elimination. The mean amount of lenalidomide was 

1,379 ng per ejaculate at 2 hours and 35 ng per ejaculate at 

24 hours. The maximal drug content in a single ejaculate was 

<2,000 ng (<0.01% of the daily 25 mg dose). Lenalidomide 

was undetectable in semen at 72 and 168 hours. Considering 

the similarity in chemical structure and risk of embryo/fetal 

exposure to drugs through semen transmission, assessing the 

pomalidomide semen distribution was one of the main PK 

objectives of our study.

The pomalidomide concentration in semen 4 hours after 

dosing was approximately 67.0% of the plasma concentration 

at the same time point, the average amount of pomalidomide 

ejaculated at 4 hours was equivalent to 0.0022% of the daily 

dose, and the maximum amount of pomalidomide ejaculated 

at 4 hours from the 8 subjects was equivalent to 0.0057% of 

the daily dose, which accounts for only a very small portion 

of the daily dose (<120 ng). In general, there was a good 

correlation between the plasma concentrations and semen 

concentrations, that is, the subjects who had higher plasma 

pomalidomide concentrations tended to have higher semen 

pomalidomide concentration. Because semen samples from 

the 8 subjects who received the 2 mg dose were collected 

at only one time point, it is challenging to assess how long 

pomalidomide was present in the semen. However, in the 

previous lenalidomide semen distribution study,16 in which 

semen samples were collected at multiple time points, it was 

shown that the elimination rate constants from lenalidomide 

semen samples were similar to those from plasma samples, 

and the overall elimination profile for lenalidomide in semi-

nal reservoirs roughly paralleled that in plasma, suggesting 

that the plasma drug concentration may be the main driving 

force for the distribution of lenalidomide into seminal reser-

voirs. In addition, results from a rat quantitative whole-body 

autoradiography study showed that pomalidomide-derived 

radioactivity was rapidly and widely distributed into various 

reproductive tissues (epididymis, prostate gland, and seminal 

vesicles), but tissue concentrations were below the lower limit 

of quantitation 12 hours after dosing, suggesting there is no 

drug accumulation in reproductive tissues. Furthermore, 

the pomalidomide-derived radioactivity profiles in various 

reproductive tissues have a profile similar to that of the 

plasma concentration, especially at the terminal elimination 

phase, suggesting that like lenalidomide, the pomalidomide 

plasma concentration may be the main driving force for the 

distribution of pomalidomide into seminal reservoirs. As a 

result, the simulation of the semen concentration profiles 

conducted assumed the same elimination rate constant 

from semen samples as that from the plasma samples. The 

simulation indicated that none of the 8 study subjects who 

provided a semen sample would have had a detectable drug 

concentration in their semen beyond 48 hours after dosing 

(Figure 4). Finally, following multiple dosing, pomalidomide 

concentrations appeared to be at steady state by Day 3, and 

slight increases (up to 14.0%) in C
max

 and AUC
0–24 

were 

observed Day 5 compared with Day 1. Similar low levels 

of accumulation were observed in patients with multiple 

myeloma who received 4 mg pomalidomide QD for 1 week 

or 5 mg QD for 4 weeks;11,12 therefore, a significant accumu-

lation of pomalidomide in semen reservoirs after multiple 

doses is unlikely.

In assessing the risk of the pomalidomide transmission via 

semen to the embryo or fetus, the amount of pomalidomide 

exposure in nonphysical barrier-protected sexual intercourse 

between female and male partners is the key parameter, and 

challenging to estimate. Physiologically, pomalidomide has 

to distribute or permeate through several barriers to access 

the embryo and/or fetus. Passing through each barrier will 

decrease the pomalidomide exposure by dilution and redis-

tribution. Based on the maximal pomalidomide amount 

that we measured in a single ejaculate 4 hours after dosing 

(approximately 0.0057% of the daily dose administered), 

the pomalidomide exposure in a female partner and subse-

quently in an embryo or fetus would be more than 4 orders 

of magnitude lower than the plasma exposure in the treated 

male subjects (assuming that 100% of the drug in semen is 

absorbed from the vagina).

Conclusion
Our study found pomalidomide to be present in male subjects’ 

semen samples. The average amount of pomalidomide 4 hours 

after dosing in a single ejaculate is <0.0022% of the daily 2 mg 

dose, and simulation results suggest that pomalidomide would 

have been undetectable in semen 48 hours after stopping dos-

ing. Based on the study results, the pomalidomide prescribing 

information approved by US Food and Drug Administration 

states that “pomalidomide is present in the semen of patients 

receiving the drug. Therefore, males must always use a latex 

or synthetic condom during any sexual contact with females 

of reproductive potential while taking POMALYST and for 

up to 4 weeks after discontinuing POMALYST, even if they 

have undergone a successful vasectomy. Male patients taking 

POMALYST must not donate sperm.”
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