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Abstract 

This retrospective study evaluated the efficacy and safety of nanosomal docetaxel lipid suspension (NDLS; DoceAqualip®) 

in advanced solid tumors. Medical charts of adults with solid tumors treated with DoceAqualip® (75-100mg/m2 IV 

q3week) at Noora Hospital between June 2014 and June 2016 were analyzed. Of 69 patients, 54% were men; majority 

had stages III (47.82%) and IV (31.88%) cancer; gastric adenocarcinoma was most common (34.8%) type. Efficacy data 

was available for 56 patients, which showed best overall response in 58.9% (BOR; complete response [CR, 12.5%] + 

partial response [PR, 46.4%], p<0.0001), and disease control rate (DCR; CR+PR+stable disease) in 98.2% (p<0.0001); 1 

patient had progressive disease (PD). Highest BOR (100%) was reported in urinary bladder cancer, and DCR (100%) in 

hormone refractory prostate cancer, urinary bladder cancer and soft tissue sarcoma. The efficacy evaluation for a pool of 

all 69 patients was: BOR 47.82% (CR, 10.14%+PR, 37.68%; p<0.0001), and DCR 79.71% (p<0.0001); 1 patient had PD and 

efficacy response was not available for 18.9% patients. At least 1 adverse events (≥1) was reported in 65% patients; 66 

episodes of anemia+neutropenia (n=29), 47 neutropenia (n=17) and 15 anemia (n=5); nausea with vomiting (94 

episodes) was most common nonhematological toxicity. DoceAqualip® monotherapy did not require granulocyte colony 

stimulating factor (G-CSF) support, whereas doublet/triplet chemotherapy required 2-3 doses of G-CSF to normalize 
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counts. Overall, DoceAqualip® (75-100mg/m2) demonstrated a promising overall response and was well-tolerated in 

patients with different solid tumors.  
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Introduction 

Docetaxel is one of the most active and extensively 
used cytotoxic agent for the treatment of several types of 
cancers including locally advanced or metastatic breast 
cancer, non-small-cell lung cancer, hormone refractory 
prostate cancer, head and neck cancer and advanced 
gastric cancer [1]. The most common challenge with 
conventional docetaxel formulation is the requirement of 
corticosteroid premedication to prevent severe 
hypersensitivity reactions, fluid retention, fatal 
anaphylaxis, and infusion related toxicities due to the use 
of polysorbate 80 [1-5]. 

 
Several novel formulations such as taxane analogues 

and prodrugs, nanoparticle-aptamer bioconjugate, 
albumin nanoparticles, polyglutamates, emulsions, 
liposomes, docetaxel fibrinogen-coated olive oil droplets 
and submicronic dispersion have been developed to 
eliminate the toxicities of the carrier used in docetaxel 
formulations [6]. However, most of these agents are in the 
development stages. The novel nanosomal docetaxel lipid 
suspension (NDLS; DoceAqualip®) is the only such novel 
formulation approved and is being used for the treatment 
of several cancers. DoceAqualip® has nano-carriers in 
suspension form composed of lipids Generally Regarded 
As Safe (GRAS) by the US FDA based on the ‘Aqualip’ 
technology, which eliminates the need for polysorbate 80 
and ethanol, and thus, associated hypersensitivity 
reactions and infusion-related toxicities [7,8]. 
Furthermore, corticosteroid premedication is not needed 
due to the negligible risk of hypersensitivity reactions 
with DoceAqualip® administration as compared with the 
conventional docetaxel formulations [9]. The novel 
‘Aqualip Technology’ is patented in Europe, Japan and 
Canada, while the filed US patent is under review. 

 
DoceAqualip® has demonstrated good response rates 

and better tolerability than conventional docetaxel in 
locally advanced or metastatic breast cancer [8]. 
DoceAqualip® has been approved by the Drug Controller 
General of India (DCGI) for the treatment of breast cancer, 
hormone refractory prostate cancer, gastric 

adenocarcinoma, squamous cell carcinoma of the head 
and neck, and non-small cell lung cancer. The current 
retrospective analysis in advanced solid tumors was 
conducted to further evaluate the efficacy, safety of the 
novel formulation of docetaxel i.e., DoceAqualip® in real 
life scenario. 
 

Methods 

Study Population 

Patients of either sex, ≥18 years of age, with 
histopathologically or cytologically confirmed tumors and 
an Eastern Cooperative Oncology Group (ECOG) 
performance status score of 0-2 [10], and at least 1 
measurable lesion according to Response Evaluation 
Criteria in Solid Tumors (RECIST) 1.1 criteria [11], who 
were treated with DoceAqualip® as part of their clinical 
care between June 2014 and June 2016, were included in 
the analysis. 
 

The study protocol was approved by the Institutional 
Ethics Committee of Noora Hospital, Umer Abad, 
Zainakote, Srinagar. This study was conducted in 
accordance with the ethical principles that have their 
origin in the Declaration of Helsinki, and in accordance 
with the International Conference on Harmonization’s 
Good Clinical Practice guidelines, applicable regulatory 
requirements, and in compliance with the protocol. 
 

Study Design 

This study evaluated the medical records 
retrospectively to analyze the efficacy and safety of 
DoceAqualip® in patients who had received 1-hour 
intravenous infusion of DoceAqualip® every 3 weeks at a 
dose determined by the physicians (range: 75 to 100 
mg/m2) according to the tumor type. The data of the 
patients considered for this analysis included those who 
underwent treatment between June 2014 and June 2016 
at Noora Hospital, Umer Abad, Zainakote, Srinagar. The 
patients received a maximum of 6 cycles of DoceAqualip®. 
The follow-up data till August 2016 was used for the 
analysis. 
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Study Assessments  

Efficacy 
The primary efficacy evaluation was the best overall 

response rate (BOR), defined as the total number of 
patients showing complete response (CR) and partial 
response (PR). The secondary efficacy endpoint was the 
disease control rate (DCR), defined as the total of BOR and 
patients with stable disease (SD). Patients without a 
confirmed CR, PR or SD were considered as failure in 
computing the BOR. The RECIST 1.1 criteria was used to 
assess the disease status and tumor response. 
 
Safety 

Safety evaluation was based on ECOG, hepatic 
screening, hematology, biochemistry, and urine analysis. 
Incidences of adverse events (AEs) were recorded during 
every cycle and graded according to the National Cancer 
Institute Common Toxicity Criteria 4.02 [12]. Data on 
death and discontinuations were collected throughout the 
study [12]. 
 
Statistical analyses 

Demographic and baseline characteristics were 
summarized descriptively. Response rate was evaluated 
as per RECIST 1.1 criteria and presented as frequency and 
percentage of patients for CR, PR, SD, and progressive 
disease (PD) categories. Chi-square test was used to 
compare the distribution of patients in each category. 
Overall response was evaluated using computerized 
tomography (CT), magnetic resonance imaging (MRI), 
ultrasonography (USG), tumor markers and endoscopy 
(esophagus/stomach). Adverse events (AEs) were 
summarized by System Organ Class (SOC) and Preferred 
Term (PT). The AEs were summarized as frequencies and 
percentages by type of reactions. 
 

Results 

Patients Disposition and Demographics 

A total of 69 patients received DoceAqualip® between 
June 2014 and June 2016, and were included in the study. 
The baseline characteristics of the patients are 
summarized in Table 1. Overall, 47.82% (33/69) patients 
had stage III disease and 31.88% (22/69) had stage IV 
disease. Gastric adenocarcinoma was the most common 
(24/69, 34.8%) cancer, followed by ovarian cancer 
(14/69, 20.3%), and non-small cell lung cancer (13/69, 
18.8%). Metastatic was the most common setting in which 
DoceAqualip was used (28/69, 40.57%). 
 

Parameters DoceAqualip®(N=69) 

Age (years), Mean (SD) 55.2 (14.9) 

Sex 
 

Men, n (%) 37 (53.6) 

Women, n (%) 32 (46.4) 

Setting, n (%)† 
 

Neo-Adjuvant 24 (34.78) 
Adjuvant 14 (20.28) 

Metastatic 28 (40.57) 

Cancer Stage, n(%)‡ 
 

Stage I 4 (5.79) 

Stage II 2 (2.89) 

Stage III 33 (47.82) 
Stage IV 22 (31.88) 

Type of Cancer, n (%) 
 

Breast cancer 7 (10.1) 

Gastric adenocarcinoma 24 (34.8) 
Hormone refractory prostate 

cancer 
3 (4.3) 

Non-small cell lung cancer 13 (18.8) 

Esophagus carcinoma 2 (2.9) 

Soft tissue sarcoma 3 (4.3) 

Urinary bladder cancer 2 (2.9) 

Small cell lung cancer 1 (1.4) 
Ovarian cancer 14 (20.3) 

Table 1: Patient Disposition and Baseline Characteristics. 
NDLS: nanosomal docetaxel lipid suspension; SD: 
standard deviation 
Data for setting not available for †3 patients and cancer 
stage for ‡8 patients. 
 

Efficacy 

The efficacy evaluation data was available for 56 
patients with data missing for 13 patients. The BOR was 
achieved in 33/56 (58.9%) patients (CR: 7 [12.5%], PR: 
26 [46.4%], p<0.0001; Table 2). The DCR was 98.2% (CR: 
7 [12.5%], PR: 26 [46.4%], SD: 22 [39.3%], p<0.0001) and 
only 1 patient had PD. The highest BOR (100%) was 
reported in urinary bladder cancer and DCR (100%) in 
hormone refractory prostate cancer, urinary bladder 
cancer and soft tissue sarcoma. For a pool of all 69 
patients, the BOR was 47.82% (CR, 10.14% + PR, 37.68%; 
p<0.0001), and DCR was 79.71% (p<0.0001); 1 patient 
had PD and efficacy response was not available for 18.9% 
patients. Median follow-up period was 13 weeks (range: 
7-34 weeks). 
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Overall Response 

Outcome 
CR PR SD PD BOR DCR 

n (%) n (%) n (%) n (%) n (%) n (%) 

No. (%) of Patients (N=56) 7 (12.5) 26 (46.4) 22 (39.3) 1 (1.8) 33 (58.9) 55 (98.2) 

No. (%) of Patients (N=69) 7 (10.1) 26 (37.7) 22 (31.9) 1 (1.4) 33 (47.8) 55 (79.7) 

By Type of Cancer 

Cancer Type 
CR PR SD PD BOR DCR 

n (%) n (%) n (%) n (%) n (%) n (%) 

Breast cancer (n=7) 1 (14.28) 2 (28.57) 2 (28.57) 0 3 (42.85) 5 (71.42) 

Esophagus cancer (n=2) 0 0 1 (50) 1 (50) 0 1 (50) 

Ovarian cancer (n=14) 4 (28.57) 4 (28.57) 3 (21.42) 0 8 (57.14) 11 (78.57) 

Gastric adenocarcinoma (n=24) 0 13 (54.16) 6 (25) 0 13 (54.16) 19 (79.16) 

Hormone refractory prostate cancer (n=3) 0 1 (33.33) 2 (66.66) 0 1 (33.33) 3 (100) 

Non-small cell lung cancer (n=13) 1 (7.69) 4 (30.76) 6 (46.15) 0 5 (38.36) 11 (84.61) 

Urinary bladder cancer (n=2) 1 (50) 1 (50) 0 0 2 (100) 2 (100) 

Soft tissue sarcoma (n=3) 0 1 (33.33) 2 (66.66) 0 1 (33.33) 3 (100) 

Table 2: Efficacy Evaluation of NDLS. 
CR: complete response; DCR: disease control rate; NDLS: nanosomal docetaxel lipid suspension; BOR: best overall 
response rate; PD: progressive disease; PR: partial response, SD: stable disease. 
Results for N=56 also provided excluding the patients for whom efficacy results were not available. 
 

Safety & Tolerability 

At least 1 AE was reported in 45 out of 69 (65.2%) 
patients during the study. Of the total 371 postdose AEs, 
198 (53.4%) were of Grades 1 to 3 and 77 (20.8%) were 
of Grade >3. Primary hematologic toxicity was 
neutropenia with anemia (66 episodes, n=29 [Grades 1 to 
3: 51 {77.3%}; Grade >3: 15 {22.7%}]), followed by 
isolated neutropenia (47 episodes, n=17 [Grades 1 to 3: 
30 {63.8%}; Grade >3: 17 {36.2%}]) and isolated anemia 
(15 episodes, n=5 [Grades 1 to 3: 7 {46.7%}; Grade >3: 8 
{53.3%}).  
 

 

Figure 1: Safety Evaluations of NDLS: Hematological 
Adverse Events. 

Among nonhematological toxicities, nausea with vomiting 
was the most commonly observed AE (94 episodes, n=33 
[Grades 1 to 3: 69 {73.4%}; Grade >3: 25 {26.6%}]). No 
events of peripheral neuropathy, allergic reactions, or 
death were reported. Figures 1 and 2 represents the 
number of AEs that occurred along with their severity. 
Other AEs (96 out of 371) observed were 
hyperpigmentation, anorexia, fatigue, body ache, and back 
pain, but were not clinically significant. 

 
 

 

Figure 2: Safety Evaluations of NDLS: Gastrointestinal 
Reactions. 
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Granulocyte colony-stimulating factor (G-CSF) support 
was not required with DoceAqualip® monotherapy (n=6) 
at a dose of 75 mg/m2. In total, 20 patients receiving 
triplet chemotherapy (DoceAqualip® in combination with 
platinum derivative, 5-fluorouracil, gemcitabine or 
capecitabine) required G-CSF support. Average 2 to 3 
doses of 300 µg filgrastim were sufficient to maintain the 
counts in an acceptable range. In one patient who 
received doublet chemotherapy (DoceAqualip® plus 
carboplatin) for non-small cell lung cancer, febrile 
neutropenia was encountered after the third cycle of 
chemotherapy. This patient recovered after receiving 300 

µg filgrastim for 6 consecutive days. Patients receiving 
doublet chemotherapy containing gemcitabine 1000-
1200 mg/m2 (n=4) required 2 to 3 doses of 300 µg 
filgrastim to keep the counts in an acceptable range 
during subsequent cycles. Patients receiving 
DoceAqualip® in combination with doublet chemotherapy 
containing capecitabine did not require G-CSF support for 
the first 2 cycles of chemotherapy (n=3); after the third 
cycle, 300 µg of filgrastim for 2 days was administered to 
maintain the counts at an acceptable level for additional 
cycles Table 3.  

 
G-CSF Support in patients who received  

DoceAqualip based regimen 
Patients 

(N) 
G-CSF support 

Average dose of G-CSF 
(300 µg) required 

DoceAqualip® monotherapy 6 0 0 
Triplet platinum-containing chemotherapy 20 20 2 to 3 

Doublet platinum-containing chemotherapy 38 38 6 
Doublet gemcitabine-containing chemotherapy 4 4 2 to 3 

Doublet capecitabine-containing regimen 3 3 2 

Doublet or triplet non-platinum, non-gemcitabine therapy 5 5 2 to 3 

Table 3: Requirement of G-CSF Support with NDLS (alone or in combination with other agents). 
G-CSF: granulocyte colony-stimulating factor. 
Total no of patients may be more than 69 due to overlapping patients between regimens. 
 

Discussion 

The conventional docetaxel formulation (Taxotere®) is 
a widely used agent in the management of different types 
of solid tumors, including prostate, non-small cell lung, 
breast, and head and neck cancer in the advanced settings 
either as a single agent or in combination with other 
agents [1]. The surfactant polysorbate 80 used in the 
conventional docetaxel formulation is known to cause 
hypersensitivity, fatal anaphylaxis, and infusion related 
toxicities, which warrant anti-allergic treatment and 
corticosteroid premedication. However, corticosteroids 
are also known to cause hyperglycemia and increased 
episodes of infectious complications [13,14]. 
Furthermore, the ethanol content in the marketed 
formulation of docetaxel can cause a state like that of 
intoxication and driving or operating machinery need to 
be avoided for at least one to two hours after an infusion. 
Also, pain relievers or sleep aids may interact with 
ethanol in the docetaxel infusion and worsen the 
intoxicating effects [15]. Hence, the solvent (polysorbate 
80 and ethanol) free GRAS lipid formulation of docetaxel, 
DoceAqualip® was developed to eliminate these AEs or at 
least decrease the risk of AEs to negligible proportions, 
thereby totally eliminating the need of corticosteroid 
premedication [8]. 

 

The efficacy and safety of DoceAqualip® in solid 
tumors has been established in clinical studies [7,8]. 
Greater systemic exposure of docetaxel (at 75 mg/m2) 
was observed in patients treated with DoceAqualip® as 
compared to Taxotere® in a crossover study in solid 
tumor patients (n=32), which suggests its potential in the 
treatment of advanced stage cancers [7].  

 
Ahmad et al., also conducted a randomized 

comparative study to assess the efficacy and safety of 
DoceAqualip® with Taxotere® in metastatic breast cancer 
patients. DoceAqualip® administered via I.V. infusion over 
1 hour (10-minute deviation was allowed) at a dose of 75 
mg/m2, demonstrated higher overall response rate 
(CR+PR) rate compared to Taxotere® (35.5% vs. 26.3%). 
The safety profile was comparable for DoceAqualip® and 
Taxotere® despite the fact that there was no 
corticosteroid premedication in the DoceAqualip arm [8]. 

 
Furthermore, published reports have highlighted the 

use of DoceAqualip® in several other cancers including 
prostate, ovarian, cervical and penile cancers [13,16-18]. 
A panel of oncology experts across India opined that 
DoceAqualip® has shown better therapeutic outcomes 
compared with the conventional formulations and is 
useful in patients with metastatic disease and those at 
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risk of hypersensitivity reactions, diabetes and patients in 
whom steroid needs to be avoided [19]. 

 
The current retrospective analysis was performed to 

assess the efficacy and safety of DoceAqualip® in several 
types of advanced cancer. Overall, the results 
demonstrated that DoceAqualip® has an acceptable safety 
profile and antitumor activity in patients with different 
solid tumors including breast cancer, gastric 
adenocarcinoma, hormone refractory prostate cancer, 
non-small cell lung cancer, esophageal cancer, urinary 
bladder cancer, soft tissue sarcoma and ovarian cancer. 
The efficacy of DoceAqualip in this analysis is in 
agreement with the results of the randomized study 
conducted by Ahmad, et al. [8]. In this analysis, the BOR 
achieved was significant (p<0.0001) in 33 (58.9%) 
patients (CR: 7 [12.5%], PR: 26 [46.4%], p<0.0001) with 
different advanced solid tumors as compared to 35.5% in 
the study published by Ahmad, et al. [8]. 

 
Overall, in this study, DoceAqualip® was found to be 

well-tolerated in all advanced solid tumor types, with only 
20.8% AEs of non-anaphylactic nature being Grade >3, 
despite the fact that DoceAqualip® was administered 
without any cortico steroid premedication. This safety 
profile is superior to that observed with conventional 
docetaxel [47% AEs being Grade 4] in advanced breast 
cancer [20]. Neutropenia with anemia (17.8%), isolated 
neutropenia (12.7%) and isolated anemia (4%) were the 
major hematologic toxicities observed with 
DoceAqualip®. Nausea with vomiting was the most 
common nonhematological toxicity observed [8]. 
DoceAqualip treatment did not lead to any episode of 
peripheral neuropathy or allergic reactions, generally 
seen with conventional docetaxel treatment (Grade 3 or 4 
peripheral neuropathy: <10%, and allergic reactions: 25-
50% [any Grade]) [1]. 

 
Neutropenia (<2000 neutrophils/mm3) occurs in 

nearly all patients given 60 mg/m2 to 100 mg/m2 of 
docetaxel and grade 4 neutropenia (<500 cells/mm3) 
occurs in 85% of patients given 100 mg/m2 and 75% of 
patients with 60 mg/m2 [1]. Hence, primary prophylaxis 
with G-CSF is required to reduce neutropenia associated 
with conventional polysorbate 80 based docetaxel. 
Neutrophil count <1500 cells/mm3 require continuous G-
CSF support in all subsequent cycles [1]. However, in this 
study, DoceAqualip® as a single agent did not require G-
CSF support in various advanced solid tumor patients. 
Whereas, only 2 to 3 doses of G-CSF was required to 
normalize counts with DoceAqualip® in dual/triple 
combination therapy with platinum derivative, 5FU, 
gemcitabine, or capecitabine; only 1 patient who was on 

DoceAqualip® and carboplatin combination required 6 
doses. 
 

The retrospective nature of the study and a small 
sample size are the limitations of this study.  
 

Conclusions 

DoceAqualip® demonstrated a promising overall 
response in the dose range of 75-100 mg/m2 in advanced 
disease setting. DoceAqualip as monotherapy did not 
require G-CSF support. DoceAqualip® treatment is safe 
and well-tolerated by the patients, and obviates the need 
for routine corticosteroid premedication. 
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