
Table 6: Serious Adverse Events Reported in >1% Patients and With a 
>1% Difference in Proportion of Patients Between the Lenalidomide / 
Dexamethasone and  Placebo / Dexamethasone Groups

Clinical Trials Experience in Myelodysplastic Syndromes
A total of 148 patients received at least 1 dose of 10 mg Lenalidomide 
in the del 5q MDS clinical study. At least one adverse event was 
reported in all of the 148 patients who were treated with the 10 mg 
starting dose of Lenalidomide. 

Table 7 summarizes the adverse events that were reported in >5% of 
the Lenalidomide treated patients in the del 5q MDS clinical study. Table 
8 summarizes the most frequently observed Grade 3 and Grade 4 
adverse reactions regardless of relationship to treatment with 
Lenalidomide. In the single-arm studies conducted, it is often not 
possible to distinguish adverse events that are drug related and those 
that reflect the patient’s underlying disease.

Table 7: Summary of Adverse Events Reported in >5% of the 
Lenalidomide Treated Patients in del 5q MDS Clinical Study

 [1] Table 8: Most Frequently Observed Grade 3 and 4 Adverse Events
Regardless of Relationship to Study Drug Treatment

DRUG INTERACTIONS
Results from human in vitro metabolism studies and studies show that 
Lenalidomide is neither metabolized by nor inhibits or induces the 
cytochrome P450 pathway suggesting that Lenalidomide is not likely to 
cause or be subject to P450-based metabolic drug interactions in man.
Digoxin - When digoxin was co-administered with Lenalidomide, the 
Digoxin AUC was not significantly different, however the Digoxin C 
max was increased by 14 %. Periodic monitoring of digoxin plasma 
level is recommended during administration of Lenalidomide.

Warfarin - Co-administration of multiple doses of 10 mg of 
Lenalidomide had no effect on the single dose pharmacokinetics of R- 
and S-warfarin. Co-administration of single 25-mg dose warfarin had 
no effect on the pharmacokinetics of total Lenalidomide. 
Concomitant Therapies That May Increase the Risk of Thrombosis - 

Compostion:

®HUMIX  5
Each capsule contains
Lenalidomide 5 mg

®HUMIX  10
Each capsule contains
Lenalidomide 10 mg

®HUMIX  25
Each capsule contains
Lenalidomide 25 mg

Warnings:
Potential for human birth defects - Lenalidomide is an analogue of 
thalidomide. Thalidomide is a known human teratogen that causes life-
threatening human birth defects. The teratogenic effect of 
Lenalidomide in humans cannot be ruled out. Lenalidomide may cause 
fetal harm when administered to a pregnant female. Females of 
childbearing potential should be advised to avoid pregnancy while on 
Lenalidomide.

Hematologic toxicity (Neutropenia and Thrombocytopenia)- 
Lenalidomide is associated with significant neutropenia and 
thrombocytopenia. 

Deep venous thrombosis (DVT) and pulmonary embolism (PE)- 
Lenalidomide has demonstrated a significantly increased risk of DVT 
and PE in patients with multiple myeloma who were treated with 
Lenalidomide combination therapy. Patients and physicians are advised 
to be observant for the signs and symptoms of thromboembolism. 
Patients should be instructed to seek medical care if they develop 
symptoms such as shortness of breath, chest pain, or arm or leg 
swelling.

DESCRIPTION
Lenalidomide, a thalidomide analogue, is an immunomodulatory agent 
with antiangiogenic and antineoplastic properties. The chemical name 
is 3-(4-amino-1-oxo 1, 3-dihydro-2H-isoindol-2-yl) piperidine-2, 6-
dione, with its empirical formula is C H N O  and the gram molecular 13 13 3 3

weight is 259.3. Lenalidomide has an asymmetric carbon atom and can 
exist as the optically active forms S(-) and R(+), and is produced as a 
racemic mixture with a net optical rotation of zero.

CLINICAL PHARMACOLOGY
Mechanism of action
The mechanism of action of Lenalidomide remains to be fully 
characterized. Lenalidomide possesses immunomodulatory, 
antiangiogenic, and antineoplastic properties. Experiments have 
demonstrated that Lenalidomide inhibits the growth of cells derived 
from patients with multiple myeloma and del (5q) myelodysplastic 
syndromes in vitro. Lenalidomide causes a delay in tumor growth in 
some in vivo nonclinical hematopoietic tumor models, including 
multiple myeloma. Lenalidomide inhibits the secretion of pro-
inflammatory cytokines such as tumor necrosis factor alpha (TNF-α), 
from peripheral blood mononuclear cells. Lenalidomide also inhibited 
the expression of cycoloxygenase-2 (COX-2) but not COX-1 in vitro.

Pharmacokinetics
Absorption – Lenalidomide in healthy volunteers is rapidly absorbed 
following oral absorption with maximum plasma concentration 
occurring between 0.625 and 1.5 hours post dose. Co-administration 
with food does not alter the extent of absorption (AUC) but reduces the 
maximal plasma concentration Cmax by 36%. The pharmacokinetic 
disposition of Lenalidomide is linear. Cmax and AUC increase 
proportionately with increases in dose. Multiple dosing at the 
recommended dose regimen does not result in drug accumulation. 
Exposure (AUC) in multiple myeloma (MM) patients was observed to be 
57 % than healthy male volunteers.
Distribution – In vitro (14C)-Lenalidomide binding to plasma proteins is 
approximately 30%.
Metabolism and Excretion – The metabolic profile of Lenalidomide in 
humans has not been studied. In healthy volunteers, approximately 
two-thirds of Lenalidomide is eliminated unchanged through urinary 
excretion. The process exceeds the glomerular filtration rate and 
therefore is partially or entirely active. Half-life of elimination is 
approximately 3 hours. 

INDICATIONS AND USAGE 
Multiple Myeloma

®HUMIX  in combination with dexamethasone is indicated for the 
treatment of patients with multiple myeloma (MM) who have received 
at least one prior therapy.

Myelodysplastic Syndromes
®HUMIX  is indicated for the treatment of patients with transfusion-

dependent anemia due to low- or intermediate-1-risk myelodysplastic 
syndromes (MDS) associated with a deletion 5q cytogenetic 
abnormality with or without additional cytogenetic abnormalities.

Clinical Studies
Multiple Myeloma - Two randomized studies (Studies 1 and 2) were 
conducted to evaluate the efficacy and safety of Lenalidomide. These 
multicenter, multinational, double-blind, placebo-controlled studies 
compared Lenalidomide plus oral pulse high-dose dexamethasone 
therapy to dexamethasone therapy alone in patients with multiple 
myeloma who had received at least one prior treatment. These studies 
enrolled patients with absolute neutrophil counts (ANC) >1000/mm³, 
platelet counts >75,000/mm³, serum creatinine <2.5mg/dL, serum 
SGOT/AST or SGPT/ALT <3.0 x upper limit of normal (ULN), and serum 
direct bilirubin <2.0 mg/dL. In both studies, patients in the 
Lenalidomide /Dexamethasone group took 25 mg of Lenalidomide 
orally once daily on Days 1 to 21 and a matching placebo capsule once 
daily on Days 22 to 28 of each 28-day cycle. Patients in the 
placebo/dexamethasone group took 1 placebo capsule on Days 1 to 28 
of each 28-day cycle. Patients in both treatment groups took 40 mg of 
dexamethasone orally once daily on Days 1 to 4, 9 to 12, and 17 to 20 
of each 28-day cycle for the first 4 cycles of therapy. The dose of 
Dexamethasone was reduced to 40 mg orally once daily on Days 1 to 4 
of each 28-day cycle after the first 4 cycles of therapy. In both studies, 
treatment was to continue until disease progression. In both studies, 
dose adjustments were allowed based on clinical and laboratory 
findings. Sequential dose reductions to 15 mg daily, 10 mg daily and 5 
mg daily were allowed for toxicity.

Table 1 summarizes the baseline patient and disease characteristics in 
the two studies. In both studies, baseline demographic and disease-
related characteristics were comparable between the Lenalidomide 
/Dexamethasone and placebo/Dexamethasone groups.

Table 1: Baseline Demographic and Disease-Related Characteristics – 
Studies 1 and 2

The primary efficacy endpoint in both studies was time to progression 
(TTP). TTP was defined as the time from randomization to the first 
occurrence of progressive disease.

Preplanned interim analyses of both studies showed that the 
combination of Lenalidomide/Dexamethasone was significantly 
superior to Dexamethasone alone for TTP. The studies were unblinded 
to allow patients in the placebo/Dexamethasone group to receive 
treatment with the Lenalidomide /Dexamethasone combination. For 
both studies, the extended follow-up survival data with crossovers were 
analyzed. In study 1, the median survival time was 39.4 months 
(95%CI: 32.9, 47.4) in Lenalidomide /Dexamethasone group and 31.6 
months (95%CI: 24.1, 40.9) in placebo/dexamethasone group, with a 
hazard ratio of 0.79 (95% CI: 0.61-1.03). In study 2, the median 
survival time was 37.5 months (95%CI: 29.9, 46.6) in Lenalidomide 
/Dexamethasone group and 30.8 months (95%CI: 23.5, 40.3) in 
placebo/Dexamethasone group, with a hazard ratio of 0.86 (95% CI: 
0.65-1.14).

Table 2: TTP Results in Study 1 and Study 2

Myelodysplastic Syndromes (MDS) with a Deletion 5q Cytogenetic 
Abnormality - The efficacy and safety of Lenalidomide were evaluated 
in patients with transfusion-dependent anemia in low- or intermediate-
1- risk MDS with a 5q (q31-33) cytogenetic abnormality in isolation or 
with additional cytogenetic abnormalities, at a dose of 10 mg once 
daily or 10 mg once daily for 21 days every 28 days in an open-label, 
single-arm, multi-center study. The major study was not designed nor 
powered to prospectively compare the efficacy of the 2 dosing 
regimens. Sequential dose reductions to 5 mg daily and 5 mg every 
other day, as well as dose delays, were allowed for toxicity.

This major study enrolled 148 patients who had RBC transfusion 
dependent anemia. RBC transfusion dependence was defined as 
having received >2units of RBCs within 8 weeks prior to study 
treatment. The study enrolled patients with absolute neutrophil counts 
(ANC) >500/mm³, platelet counts >50,000/ mm³, serum creatinine 

<2.5mg/dL, serum SGOT/AST or SGPT/ALT <3.0 x upper limit of normal 
(ULN), and serum direct bilirubin <2.0 mg/dL. Granulocyte colony-
stimulating factor was permitted for patients who developed 
neutropenia or fever in association with neutropenia. Baseline patient 
and disease-related characteristics are summarized in Table 3.

Table 3: Baseline Demographic and Disease-Related Characteristics in 
the MDS Study

The frequency of RBC transfusion independence was assessed using 
criteria modified from the International Working Group (IWG) response 
criteria for MDS. RBC transfusion independence was defined as the 
absence of any RBC transfusion during any consecutive “rolling” 56 
days (8 weeks) during the treatment period.

Transfusion independence was seen in 99/148 (67%) patients (95% CI 
[59, 74]). The median duration from the date when RBC transfusion 
independence was first declared (i.e., the last day of the 56-day RBC 
transfusion-free period) to the date when an additional transfusion was 
received after the 56-day transfusion-free period among the 99 
responders was 44 weeks (range of 0 to > 67 weeks).

Ninety percent of patients who achieved a transfusion benefit did so by 
completion of three months in the study.

RBC transfusion independence rates were unaffected by age or gender.
The dose of Lenalidomide was reduced or interrupted at least once due 
to an adverse event in 118 (79.7%) of the 148 patients; the median 
time to the first dose reduction or interruption was 21 days (mean, 35.1 
days; range, 2-253 days), and the median duration of the first dose 
interruption was 22 days (mean, 28.5 days; range, 2-265 days). A 
second dose reduction or interruption due to adverse events was 
required in 50 (33.8%) of the 148 patients. The median interval 
between the first and second dose reduction or interruption was 51 
days (mean, 59.7 days; range, 15-205 days) and the median duration of 
the second dose interruption was 21 days (mean, 26 days; range, 2-148 
days).

CONTRAINDICATIONS
Pregnancy – Lenalidomide may cause fetal harm when administered to 
a pregnant woman. Limb abnormalities were seen in the offspring of 
monkeys that were dosed with Lenalidomide during organogenesis. 
Females of childbearing potential may be treated with Lenalidomide 
provided adequate precautions are taken to avoid pregnancy. 
Allergic reactions – Lenalidomide is contraindicated in patients who 
have demonstrated hypersensitivity (e.g., angioedema, Stevens-
Johnson syndrome, toxic epidermal necrolysis) to Lenalidomide.

WARNINGS AND PRECAUTIONS
Pregnancy Category X - Lenalidomide is an analogue of thalidomide. 
Thalidomide is a known human teratogen that causes life-threatening 
human birth defects. 

Hematologic toxicity (Neutropenia and Thrombocytopenia) - 
Lenalidomide is associated with significant neutropenia and 
thrombocytopenia. Patients taking Lenalidomide should have their 
complete blood counts monitored.

Deep venous thrombosis (DVT) and pulmonary embolism (PE) - 
Lenalidomide has demonstrated a significantly increased risk of DVT 
and PE in patients with multiple myeloma who were treated with 
Lenalidomide combination therapy. Patients and physicians are advised 
to be observant for the signs and symptoms of thromboembolism. 
Patients should be instructed to seek medical care if they develop 
symptoms such as shortness of breath, chest pain, or arm or leg 
swelling.

Allergic Reactions - Angioedema and serious dermatologic reactions 
including Stevens-Johnson syndrome (SJS) and toxic epidermal 
necrolysis (TEN) have been reported. These events can be fatal. 
Tumor Lysis Syndrome - Fatal instances of tumor lysis syndrome have 
been reported during treatment with Lenalidomide. 
Tumor Flare Reaction - Tumor flare reaction has occurred during 
investigational use of Lenalidomide for CLL and lymphoma, and is 
characterized by tender lymph node swelling, low grade fever, pain and 
rash. 

SIDE EFFECTS
Clinical Trials Experience in Multiple Myeloma
Data were evaluated from 703 patients in two studies who received at 
least one dose of Lenalidomide/Dexamethasone (353 patients) or 
placebo/Dexamethasone (350 patients).

Tables 4, 5, and 6 summarize the adverse reactions reported for 
Lenalidomide/Dexamethasone and placebo/Dexamethasone groups.

Table 4: Adverse Reactions Reported in >5% of Patients and with a > 
2% Difference in Proportion of Patients Between the Lenalidomide/ 
Dexamethasone and Placebo/Dexamethasone Groups

Table 5: Grade 3/4 Adverse Reactions Reported in >2% Patients and 
With a >1% Difference in Proportion of Patients Between the 
Lenalidomide/Dexamethasone and Placebo/Dexamethasone groups

Study 1 Study 2

Lenalidomide/Dex
N=177

Placebo/Dex
N=176

Lenalidomide
/Dex
N=176

Placebo/Dex
N=175

Patient Characteristics
Age (years)
Median 64 62 63 64
Min, Max 36, 86 37, 85 33, 84 40, 82

Sex
Male 106 (60%) 104 (59%) 104 (59%) 103 (59%)
Female 71 (40%) 72 (41%) 72 (41%) 72 (41%)

Race/Ethnicity
White 141(80%)

 

148 (84%)

 

172 (98%) 175(100%)
Other 36 (20%) 28 (16%)

 

4 (2%) 0 (0%)
ECOG Performance
Status 0-1 157 (89%)

 
168 (95%)

 
150 (85%) 144 (82%)

Disease Characteristics
Multiple Myeloma Stage (Durie-Salmon)  I 3% 3%

 
6% 5%

II 32% 31%

 

28% 33%
III 64% 66%

 

65% 63%
B2-microglobulin (mg/L)

> 2.5 mg/L 52 (29%) 51 (29%)

 

51 (29%) 48 (27%)
> 2.5 mg/L 125 (71%) 125 (71%) 125 (71%) 127 (73%)

Number of Prior Therapies
1 38% 38% 32% 33%

> 2 62% 62% 68% 67%
Types of Prior Therapies
Stem Cell
Transplantation

62% 61% 55% 54%

Thalidomide 42% 46% 30% 38%
Dexamethasone 81% 71% 66% 69%
Bortezomib 11% 11% 5% 4%
Melphalan 33% 31% 56% 52%
Doxorubicin 55% 51% 56% 57%
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Erythropoietic agents, or other agents that may increase the risk of 
thrombosis, such as estrogen containing therapies, should be used with 
caution in multiple myeloma patients receiving Lenalidomide with 
Dexamethasone.

DOSAGE AND ADMINISTRATION 
®Multiple Myeloma - The recommended starting dose of HUMIX  is 25 

mg once daily orally with water on Days 1-21 of repeated 28-day cycles. 
The recommended dose of Dexamethasone is 40 mg once daily on 
Days 1-4, 9-12, and 17-20 of each 28-day cycle for the first 4 cycles of 
therapy and then 40 mg once daily orally on Days 1-4 every 28 days. 
Myelodysplastic Syndromes - The recommended starting dose of 

®HUMIX  is 10 mg daily with water. Patients should not break, chew or 
open the capsules. Treatment is continued or modified based upon 
clinical and laboratory findings.

Dose Adjustments for Hematologic Toxicities During Multiple 
Myeloma Treatment
Dose modification guidelines, as summarized below, are 
recommended to manage Grade 3 or 4 neutropenia or 
thrombocytopenia or other Grade 3 or 4 toxicity judged to be related to 

®HUMIX .

Other Grade 3 / 4 Toxicities in MM
®For other Grade 3/4 toxicities judged to be related to HUMIX , hold 

treatment and restart at next lower dose level when toxicity has 
resolved to Grade 2.

Starting Dose Adjustment for Renal Impairment in MM
®Since HUMIX  is primarily excreted unchanged by the kidney, 

®adjustments to the starting dose of HUMIX  are recommended to 
provide appropriate drug exposure in patients with moderate or severe 
renal impairment and in patients on dialysis. Based on a 
pharmacokinetic study in patients with renal impairment due to 

®nonmalignant conditions, HUMIX  starting dose adjustment is 
recommended for patients with CLcr < 60 mL/min. Non-dialysis 
patients with creatinine clearances less than 11 mL/min and dialysis 
patients with creatinine clearances less than 7 mL/min have not been 
studied. The recommendations for initial starting doses for patients 
with multiple myeloma (MM) are as follows:

Table 9: Starting Dose Adjustment for Renal Impairment in Multiple 
Myeloma (Days 1 – 21 of each 28 day cycle)

® ®After initiation of HUMIX  therapy, subsequent HUMIX  dose 
modification should be based on individual patient treatment 
tolerance, as described elsewhere in this section.

Myelodysplastic Syndromes
®The recommended starting dose of HUMIX  is 10 mg daily with water. 

Patients should not break, chew or open the capsules. Treatment is 
continued or modified based upon clinical and laboratory findings.

Dose Adjustments for Hematologic Toxicities During MDS 
Treatment
Patients who are dosed initially at 10 mg and who experience 
thrombocytopenia should have their dosage adjusted as follows:

Platelet counts
If thrombocytopenia develops WITHIN 4 weeks of starting treatment at 
10 mg daily in MDS

Patients who are dosed initially at 10 mg and experience neutropenia 
should have their dosage adjusted as follows:

Absolute Neutrophil counts (ANC)

Starting Dose Adjustment for Renal Impairment in MDS
Since Lenalidomide is primarily excreted unchanged by the kidney, 

®adjustments to the starting dose of HUMIX  are recommended to 
provide appropriate drug exposure in patients with moderate or severe 
renal impairment and in patients on dialysis. Based on a 
pharmacokinetic study in patients with renal impairment due to 
nonmalignant conditions, Lenalidomide starting dose adjustment is 
recommended for patients with CLcr < 60 mL/min. Non-dialysis 
patients with creatinine clearances less than 11 mL/min and dialysis 
patients with creatinine clearances less than 7 mL/min have not been 
studied. The recommendations for initial starting doses for patients 
with myelodysplastic syndromes (MDS) are as follows:

Table 10: Starting Dose Adjustment for Renal Impairment in 
Myelodysplastic Syndromes (Days 1 – 28 of each 28 day cycle)
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® ®After initiation of HUMIX  therapy, subsequent HUMIX  dose 
modification should be based on individual patient treatment 
tolerance, as described elsewhere in this section.

OVERDOSAGE
No cases of overdose have been reported during the clinical studies.

PRESENTATION 
®HUMIX  (Lenalidomide capsules) contains hard gelatin capsules of 

Lenalidomide 5 mg, 10 mg and 25 mg. 

STORAGE 
Store below 25°C. Protect from light and moisture. Keep out of reach 
of children

INFORMATION FOR PATIENTS 
Lenalidomide may cause serious side effects including:
• Possible birth defects (deformed babies) or death of an 

unborn baby. Females who are pregnant or who plan to become 
pregnant must not take Lenalidomide. Lenalidomide is similar to the 
medicine thalidomide. Thalidomide can cause severe life-
threatening birth defects. Lenalidomide has not been tested in 
pregnant women. Lenalidomide has harmed unborn animals in 
animal testing. 

Females must not get pregnant: 
♦ for 4 weeks before starting Lenalidomide
♦while taking Lenalidomide
♦during any breaks (interruptions) in the treatment with 

Lenalidomide
♦for 4 weeks after stopping Lenalidomide 

• Low white blood cells (neutropenia) and low platelets 
(thrombocytopenia). Lenalidomide causes low white blood cells 
and low platelets in most patients. A blood transfusion or certain 
medicines are required if the blood counts drop too low. If being 
treated for multiple myeloma, blood counts should be checked 
every 2 weeks for the first 12 weeks and then at least monthly 
thereafter.

• A higher chance for blood clots in veins and lungs. 
Lenalidomide can cause symptoms like: shortness of breath, chest 
pain or arm and leg swelling. A doctor should be consulted if any of 
these symptoms occur.
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For further details, please contact:
Biocon Limited
20th KM, Hosur oad, 
Electronics City, 
Bangalore - 560 100. India
® - Registered Trade Mark of Biocon Limited.

To report adverse events and/or product complaints visit our website 
www.biocon.com or call toll free No: 1800 102 9465 or e mail us at 
drugsafety@biocon.com
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