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1-Abbreviations 
 
BCL-2       B-cell lymphoma 2 
BAX          BCL-2 associated x protein 
BAK          BCL-2 associated k protein 
TNM         tumor, node, metastasis 
MOMP     mitochondrial outer membrane permeabilization 
CLL           chronic lymphatic leukaemia 
BTK           Burton’s tyrosine kinase 
Ae              adverse of events 
ORR          objective response rate 
CR             complete remission 
Cri             incomplete remission 
SD             stable disease 
PD             disease progression 
PR             partial remission 
nPR           nodular partial remission 
NE             not evaluated for response 
MRD         minimal residual disease 
ECOG       eastern cooperative oncology group 
Cmax           maximal concentration 
AUC          the area under the graph 
T1/2                   the drug half-life 
ROS           reactive oxygen species 
SiHa          a type of cancer cells 
Caski         a type of cancer cells 
GIT            gastrointestinal tract 
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2-Abstract 
 

Introduction 
According to the world human organisation, cancer is the second leading cause of death 
globally, with about 9.6 million deaths or one in six deaths in 2018. 
The number of cancer patients continue to grow globally due to various reasons including 
physical, emotional and financial strain on individuals, families and communities. 
Cancer resistance to treatment is caused by the failure of human cell clearing system, 
called apoptosis, which is a programmed cell death that help the body to keep just the 
healthy cells. Cancer cells alter the cells death which result into tumors development and 
metastasis. 
 

Objectives 
1- To explore which therapies are available today to treat CLL and to compare between 

different therapies of Venetoclax after Ibrutinib, Venetoclax after Idelalisib or 
Venetoclax as a monotherapy. 

2- To analyse if treatment of solid tumours is better if Navitoclax is administrated as a 
single agent or in combination with Irinotecan, or Carboplatin/paclitaxel 
chemotherapeutic agents. 

3- To elucidate how suitable the BH-3 mimetic drug ABT-737 in treatment of uterine 
cervical cancer if used as single agent or in combination with other treatments like 
Arsenic trioxide (an apoptotic activator agent) or irradiation. 

 

Method 
To find suitable informations for the work presented here, I used the databases PubMed 
and Scopus. Other web sites were used to obtain a general overview as presented in the 
introduction. 
 

Results 
This literature study is based on 8 articles. Three of them describe outcome from open-
label phase II studies on venetoclax to evaluate the efficacy and drug safety on patients to 
treat chronic lyphatic leukemia. The other 3 studies investigated here are phase I open-
label studies that evaluate the safety and the efficacy of another drug (Navitoclax against 
BCL-2 proteins) in the treatment of solid tumors. And the final two studies were analysed 
with respect to efficacy and safety of another BCL-2 protein inhibitors (ABT-737) used to 
clear cervical uterine cancer cells.  
 

Discussion and conclusion 
To treat patients with chronic lymphatic leukemia it is the better to administer only 
Venetoclax in the beginning. The use of chemotherapies as idealisib or ibrutinib as a 
monotherapy without a BH3-mimetic drug give less progression of treatment and less 
efficacy and safety results for the treatment of patients with chronic lymphatic leukaemia. 
The combination therapy of Navitoclax with carboplatin/paclitaxel is the better option for 
the treatment of solid tumors. 
The combination of treatment of other BH3 drugs like ABT-737 in combination with 
arsenic trioxide acid for the treatment of cervical uterine cancer give adequate results. 
 

Keywords: BCL-2 protein family, chronic lymphatic leukemia, Venetoclax, Navitoclax, 
ABT-737. 
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3-Introduction 
 
3-1 Cancer 
 Cancer is the second leading cause of death globally, about 9.6 million deaths or one in 
six deaths in 2018 according to the world human organisation. Lung, prostate, colorectal, 
stomach and liver cancer are the most common types of cancer in men, while breast, 
colorectal, lung, cervical and thyroid cancer are the most common among women 
The number of cancer patients is still continuing to grow globally due to different reasons 
including physical, emotional and financial strain on individuals, families and 
communities. [12] 
 Cancer is a genetic disease, but many cancers are not inherited, but are caused by genetic 
alterations due to external factors during a human’s life time. Gene changes can be caused 
e.g. by life style, and by living healthy one can decrease the risk of cancer. In 1/5 cases of 
cancers can the inheritance has a big role in it, but that do not mean that the risk of 
having cancer increased if a close relative had a different kind of cancer. [9] 
 
Some of the factors that lead to getting cancer are, tobacco consumption that cause lung 
cancer. Alcohol consumption that increases the incidence of cancers of the mouth cavity, 
oesophagus, breast, rectum and lever. The exposure to radioactive agents, might cause 
thyroid gland cancer. Viral infections lead to liver or uterine cervix cancers. Then the 
environmental causes like the exposure to harmful chemicals and gases and obesity. [9] 
 
Cancer can have different stages and physicians use an international classification system 
called TNM (T for tumor, N for node, and M for metastasis) to describe the tumor 
stadium. Higher numbers mean a more advanced cancer, T1 when the tumor is small 
while T4 when the tumor is the large. The letter N is accompanied by numbers so the N0 
means that there is no tumor signs.M0 means there is no spreading of the tumor to other 
organs while M1 means that the tumor is spreading. [9] 
 
There exist huge number and strategies to cancer and to cure the patients: 
 1- The treatment with cytotoxic drugs to heal the cells, or to stop the cancer invasion, or 
they give to prevent the recurrence of the cancer, the (adjuvant treatment). Cytotoxic 
drugs can be given as a monotherapy or in combination with other therapeutic measures 
like operations or irradiation. The worse thing about this type of treatment is that these 
drugs targeting both the healthy and the cancer cells and result into many side effects like 
the decrease of blood cells number, hair drop, and the GIT (gastro intestinal tract) 
manifestations. [9] 
2- Treatment by irradiations can cure about 30 percent of cancer cases. Two types of 
irradiation exist with, the curative type to heal by cancer cell destruction, and the 
palliative type to decrease the symptoms of the non-curative types of cancer. 
3-operations, which is the almost used treatment for cancers, about half of the cancer 
patients were operated at least once. 
4-Administering of drugs who specifically target cancer cells and avoid major side effects. 
There are two types of cancer cell targeting drugs. One is, monoclonal anti-bodies, and 
the other is small cell proteins, which are synthetic proteins that use to block a certain 
pathway and produce the death of the cancer cell. 
5-Stem cell transplantation, taking stem cells from the blood or the bone marrow, when 
these stem cells grow up, divided and produce other healthy blood bodies. 
6-Immune therapy, a strategy triggering the immunity of cancer patients to kill the cancer 
cells. [9] 
 
3-2 Different types of Tumors  
The tumor is a mass or lump of tissue. But not all tumors are cancer, part of the tumors 
might be benign (non-invasive), premalignant which are not cancerous cells yet but have 
the potential to be malignant, and part of them are malignant (invasive). [18] 
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CLL (chronic lymphatic leukaemia): 
It is a malignant type of tumors with good, survival rates. It affects bone marrow and 
blood, and it begins in the lymphocytes. When they convert into leukaemia cells they can 
spread into the blood and migrate to other places in the body. These cells are immature 
and cannot fight infections. Unfortunately, CLL gives no direct symptoms and can be 
discovered only by a routine blood test. However, other symptoms might be visible like 
the swelling of lymph nodes under the arms, weight loss without obvious cause, extreme 
tiredness and fever that often due to infections. The recent survival rate of the disease is 
about 83% of the patient which are still alive 5 years after diagnosis. [19] 
 
Cervical uterine cancer  
This malignant tumor affects the cervix of the uterus. It is recommended for all the 
females from 9-45 years to get a vaccine against the cervical cancer. In the early stage of 
the cancer, the woman may have no symptoms, that’s why all the woman should have a 
regular cervical smear test. Later stages could cause symptoms like, bleeding between 
periods, or after sexual intercourse, vaginal discharge with strong odour, and discomfort 
during sexual intercourse, bleeding in post-menopausal women, vaginal discharge tinged 
with blood and pelvic pain. 
Some risk factors that can cause the development of cervical cancer are: HPV, which is 
sexually transmitted virus. There exist more than 100 types of this virus, and at least 13 
types of them can cause cervical cancer. Having many sexual partners or becoming 
sexually active early can lead to higher risk to get the HPV virus. Also smoking is 
increasing the probability to get this type of cancer. Other risk factors are a weakened 
immune system, the birth control pills, increase the incidence of the disease, having other 
types of sexual infections like syphilis and gonorrhoea, then the socio-economic status. 
The rates of the disease are higher in poor areas. [20] 
 
3-3 Apoptosis 
Apoptosis is a process that occurs due to developmental issues or due to cellular stress, it 
is essential to keep the immunity of the cells against the diseases by elimination of the 
damaged cells and keep the organismal health. It also plays an essential role in 
embryogenesis, tissue development, immunity and maintenance of haemostasis [1], [13]. 
The apoptotic signals help to keep just the healthy cells. However, the dysfunction of the 
apoptotic pathways may not only promote tumorigenesis but can trigger the resistance to 
treatment. Dysfunction of cell clearance via apoptosis is a hallmark of cancer, and cancer 
cells become immortal and cause massive tumors development and metastasis. [2] 
 Caspase activation plays a crucial role in the execution of the apoptotic pathway. Three 
caspases are the central executioners of apoptotic machinery, the proteolytic events 
mediated by caspases result into morphological and structural changes in dying cells. 
Caspase activation causes activation of other procaspases and initiation of proteolytic 
cascade. Aggregation of caspases result into auto -activation that allows the amplification 
of signalling that causes final cell death [13] 
The apoptosis has two pathways. The extrinsic pathway is activated by external ligands 
bound to cell surface death receptors such as tumor necrosis factor receptors, which 
triggers the intracellular activation of caspase 8. The other pathway is the intrinsic one 
(mitochondrial) one. There, the process of, mitochondria outer membrane 
permeabilization (MOMP) allows apoptotic factors like cytochrome c to be released from 
the mitochondrial interior triggering caspase and final death. This process of membrane 
permeabilization is tightly controlled by the BCL-2 protein family the main regulators of 
this pathway in response to cellular stress such as the damage of DNA, oncogene 
activation and growth factor withdrawal [1]. in this study we will focus on the name giving 
pro-survival (anti-apoptotic) BCL-2 (B-cell lymphoma 2) protein itself which protects 
healthy cells from death but unfortunately also cancer cells.  [1], [13] 
3-4 BCL-2 
 The (B-cell lymphoma 2) protein family consists of either proapoptic (Bax, Bad, Bid, and 
Bim) or antiapoptotic (Bcl-2, Bcl-xL, and Bcl-W) members. They all interact at the,outer 
membrane permeabilization ( MOMP), the interactin between the pro-survival and the 
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pro-apoptotic BCL-2 proteins give a threshold for activation of apoptosis, BCL-2 like pro- 
survival proteins inhibit the BAX/ BAK activation. These proteins form either 
homodimers such as BCL-2/BCL2 or heterodimers such as BCL-2/Bax depending on the 
levels that present in each component. [2] 
 
The following years, 15 other proteins were added to this family, each contain one or more 
BCL-2 homology domain (BH) and they putted in three groups [1] 
The group that prevent the apoptosis (pro-survival), ( anti-apoptotic) and the group of 
those who induce apoptosis (pro-apoptotic) are our concern, the pro-apoptotic BCL-2 can 
further divided into a multi-BH-domain proteins containing (BH1, BH2, BH3 domains), 
the physical interaction between the pro-survival and the pro-apoptotic members is the 
factor that prevent the mitochondrial –mediated apoptosis. [1] 
 
Targeting the anti-apoptotic BCL-2 family members like the Bcl-2 protein itself, is the aim 
of many drugs. There are three strategies, and the first one is the shutting off gene 
transcription. 
The second one is inducing mRNA degradation with antisense oligonucleotides, the BCL-
2 antisense enhances sensitivity to cytotoxic anticancer drugs in vitro, and most of the 
clinical trials combine the antisense oligonucleotides agents that targeting the BCL-2 
mRNA with chemotherapy. Then the third one is the direct attack of the BCL-2 proteins 
with small molecule drugs that called BH3 mimetic drugs [2] 
 
3-5 BH3 mimetic drugs 
They are peptides generated as small molecules that occupy the BH3 binding site on BCL-
2 and prevent their anti-apoptic activity. Those molecules show a broad-spectrum activity 
against pro-survival BCL-2 proteins. [2]  
BH3-only proteins promote BAX/BAK oligomerization, and this allows the MOMP 
apoptosome formation and subsequent caspase activation and apoptosis. [1]. See figure 1

 
Figure1: The action of the BH3-mimetic drugs on BCL-2 family proteins and the BH3-
only proteins. [1], reworked. 
 
 
 
Until now, only one drug ”venetoclax” a potent  oral BCL-2 specific BH3 mimetic has 
been approved for the treatment of lymphocytic leukaemia. [3]. But it lacks significant 
activity against other anti-apoptotic members. 
It took over 30 years from the discovery of the BCL-2 to find a therapy that inhibit its 
survival function in cancer. But how to administer is to generate best success is still an 
open question likewise for which cancers it is effective. Venetoclax monotherapy or in 
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combination to other drugs showed great results in the treatment of haematological 
malignancies, but application to solid tumors was not very effective.  
Different BH3-mimetic have been developed and shown in the table below  
 
Table 1: BH-3 mimetic and their target [14] 

Inhibitor Detail for 
development 

Molecular target Stage of clinical 
trails 

ABT-199 
(venetoclax) 

Derived of ABT-
263 

BCL-2 Approved for use 
in chronic 
lymphoid 
leukaemia (CLL) 
patients with 17p 
deletion 

ABT-263 
(Navitoclax) 

Based on ABT-737 
but has longer 
half-life and orally 
bioavailable 

BCL-2, BCL-xl,BCL-
w 

Phase ½ 

ABT-737 Lead compound, 
mimics BH3 
domain  

BCL-2, BCL-xl,BCL-
w 

- 

S55746 Synthetic small 
molecule and 
orally available, 
BCL-2 selective 

BCL-2 Phase 1 

 
3-6 Venetoclax [6] 
The last few years targeting the cancer cells with small molecule inhibitors instead of the 
usage of chemotherapy, has been the new gold standard that helped the patients with 
chronic lymphoid leukemia (CLL). This drug works as a selective inhibitor to BCL_2 
protein to induce apoptosis. 
 
Venetoclax in Sweden [8] 
ACT-KOD L01XX52 (Venclyxto) 
The drug is a combination with chemotherapeutic agent Rituximab used for treatment of 
patients with chronic lymphatic leukaemia (CLL) that received at least one prior 
treatment, it used with patients that have 17p- deletion.The below table 2 shows a 
schedule over dose of venetoclax used in Sweden for the treatment of patients with CLL. 
 
Table 2: schedule over dose of Venetoclax used in Sweden [8] 

week Daily dose of Venetoclax 

1 20 mg 

2 50mg 

3 100mg 

4 200mg 

5 400mg 
  
The Rituximab administrated after 7 days after the last dose of Venetoclax, Venetoclax 
need no change of the dose in the treatment of old patients, neither for patients with 
impaired liver or renal function.  
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4-Objectives 
 
The aims of this study are: 
1- To explore which therapies are available today to treat CLL and to compare between 

different therapies and their outcome for patients based on different treatment 
strategies of  Venetoclax after Ibrutinib, Venetoclax after Idelalisib or Venetoclax as a 
monotherapy. 

2- To analyse if treatment of solid tumours is better if Navitoclax is administrated as a 
single agent or in combination with Irinotecan, or Carboplatin/paclitaxel 
chemotherapeutic agents. 

3- To elucidate how suitable the BH-3 mimetic drug ABT-737 in treatment of uterine 
cervical cancer. This also involves comparison between the outcome if used as single 
agent or in combination with other treatments like Arsenic trioxide (an apoptotic 
activator agent) or irradiation. 

 

5-Method 

In Pub Med I used the phrase filters, “clinical trials and Venetolax” and found, 45 hits 
from which 3 articles chosen. In a second round using “clinical trials and Navitoclax and 
safety” 6 hits founded, 3 articles finally chosen. Using Scopus and filtering to new results   
4 hits founded (2 articles) for the search string “ABT-737 AND uterine cancer” 
The principles used in the search are shown below (table 3) including following exclusion 
criteria: 
 
1-The articles that deals with other types of tumors than those used in this study which 

are chronic lymphatic leukemia, solid tumors and cervical uterine cancer were 
excluded. 

2- The article that published before 2011 were also excluded because, this study focuses 
on     the recent studies. 
 3-The parameter pharmacokinetics were also excluded from the study 4 and the study 6 

because it is not related to the objectives of this study, this literature study focuses on 
the efficacy and safety of the treatments.   

Table 3: the article searchs in PubMed and Scopus  

Database(search 
engine) 

Filter keyword Number 
of hits 

Number 
of hits 
with 
relevant 
titles 

date Selected 
articles 

Pub Med Clinical 
trials 

Venetoclax 
 

45 3 2020-02-
02 

Study 1, 
2, and 3 
[4] [5] 
[7] 

Pub Med Clinical 
trials 

Navitoclax 
AND 
efficacy 
AND 
safety 

6 3 2020-02-
11 

Study 4, 
5, and 6 
[15] 
[16] [17] 

Scopus Open 
access, 
2019-
2020 

ABT-737 
AND 
uterine 
cancer 

4 2 2020-02-
29 

Study 7 
and 8 
[10] [11] 
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6-Results 
6.1 Venetoclax 
6.1.1 Study 1: 
 Venetoclax for chronic lymphocytic leukaemia (CLL) progressing after Ibrutinib: a 
multicentre, open-label phase 2 trial. [4] 
 
Study was performed by John. Byrd (4), and is a phase two, multicentre, open-label study 
from Ohio state university, USA. The main aim was to evaluate the efficacy and safety of 
venetoclax, a selective oral inhibitor of BCL-2 that has activity in heavily -pre-treated 
patients with relapsed/refractory CLL for patients with chronic lymphocytic leukaemia 
(CLL) and who relapsed during or after Ibrutinib which target the Burton’s tyrosine 
kinase (BTK). 
Patients were chosen from 15 sites across the United States and monitored from 
September 2014 and November 2016. The study included 91 patients who previously 
received Ibrutinib, 43 patients in the main cohort and 48 in the expansion cohort. The 
median time of the study was 14 months for all the 91 patients, 19 months for the main 
cohort patients (43) and it was 12 months for the expansion cohort patients (48).  
A separated cohort op patients with CLL relapsed/refractory to Idelalisib n=36 was also 
included but they reported in a separate publication. 10 patients who were treated with 
Idelalisib were included in the analysis. 
 The washout period (watching period) was 7 days for the main cohort patients and 3 days 
for the expansion cohort patients. 
 
 
 
 

 
 
 
Figure 2: different causes to screen failure, adapted from [4] 
 



 

11 
 

Patient were at least 18 years and were eligible for study participation. At the beginning of 
the study all the patients screened for Richter´s transformation by positron emission 
tomography and were excluded if Richer’s transformation was confirmed on biopsy (a 
biopsy for lesions with high standardized uptake value. The treatment continued until 
disease progression or discontinuation due to other reasons and patients were removed 
from the study at the time of disease progress or/and discontinuation of venetoclax for 
other reasons. 
This trial was registered at clinical trials government, number NCT02141282. 
 
The study began in fact with 167 patients but the study continued with just 91 patients. 76 
of the patients had to be excluded, because of screen failure due to different reasons as 
summerized in figure 2. Some patients that received another treatment like Idelalisib 
before the beginning of the study, or due to eligibility to the international criteria from 
2008. 
Venetoclax was administrated orally, one time daily dose of 20 mg for one week then the 
dose increased weekly to 50 mg, 100 mg, and to 200 mg then to a final dose of 400 mg by 
week five. Additional doses up to 600 mg were given to some patients who did not show 
adequate response at week 12 (just expansion cohort patients) 
 
The aim of the study was to evaluate both the efficacy and the safety of venetoclax 
monotherapy, Efficacy measured by the objective response rate (ORR) and the safety 
measured by adverse events monitoring and laboratory assessments. 
The results can be summarized as follows: assessments performed at screening and 
response of the patients which recorded from the week 8 and week 24 after the beginning 
of the therapy and every 12 years thereafter up to one year. The second assessment was 

time-to-event analysis. The ORR( objective response rate) was 59(65%) of 91 patient, and 
the best response was after 7-9 months, see the figure below which shows how long time 
it took until the patients got progression., 56% of the patients got PR (partial progression) 
or (nodular partial progression) nPR, 8(9%) of 91 patients got CR ( incomplete bone 
marrow recovery) or (incomplete bone marrow recovery) Cri .22 (24%) of 91 patients had 
(stable disease) SD, 5 (6%) had (disease progression) PD, and 6 patients of 91 (7%) 
discontinued the therapy before the assessment of the therapy. The table 4 below shows a 
summery for all the results that obtained at the assessment date. 
 
Table 4: objective response (Efficacy) with Venetoclax assessed by the investigator, [4] 
 

Patients who 
received Ibrutinib 
as last prior BRCi 

Main cohort, n=43 Expansion cohort, 
n=48 

All patients, N=91 

ORR, n (%)  30(70) 29(60) 59(65) 

CR/Cri, n (%) 4(9) 4(8) 8(9) 

nPR, n (%) 2(5) 1(2) 3(3) 

PR, n (%) 24(56) 24(48) 48(52) 

SD, n (%) 8(19) 14(29) 22(24) 

PD, n (%) 1(2) 4(8) 5(6) 

Discontinued prior 
to response 
assessment 

4(9) 2(4) 6(7) 

 
The next aim of the study is to estimate the safety of the Venetoclax in these patients and 
that represented by the observations of adverse events, a summary of the results are 
included in the table below, the most common adverse event (AE) was neutropenia in 
56(62%) patients, nausea in 51(56%), anaemia 48 (53%),diarrhoea 47(52%), and 
thrombocytopenia 43(47%), the frequency of these was the same for the patients in both 
main and expansion cohort. See table number 5 below. 
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Figure 3: it shows the progressions of the patients under the duration of the therapy. For 
all 91 patients, 26 patients had an event. Adapted from, [4]. 
 
6.1.2 Study 2: 
 Venetoclax for patients with chronic lymphocytic leukaemia who progressed during or 
after Idelalisib therapy. [5] 
This is a phase two, open-label study, multicentre trial, identified with ClinicalTrials.gov 
NCT02141282. Patients who participated had received Ibrutinib or Idelalisib as a last 
BCRi prior to the study. The trial began with patients on main cohort with other patients 
enrolled on an expansion cohort thereafter.  However, in this study just patients who 
received Idelalisib had been reported and the results of Ibrutinib treatment were 
excluded. 
The aim of the study was to evaluate the efficacy of the treatment with Venetoclax after a 
first therapy with Idelalisib. The other aim is to evaluate the safety of the treatment is by 
evaluating (AE) monitoring and laboratory assessment. Then the secondary objective was 
to assess the duration of response time to progress of the patients after the receiving the 
first dose of Venetoclax. 
Patients who enrolled in this study were from 15 different places across the United States. 
Venetoclax was admitted orally, once a day, with the first dose given 7 days after the last 
dose of the previous medication because Venetoclax can cause debunking with risk for 
tumor lysis syndrome (TLS). On,day one the patients received 20 mg for one week, with 
then a weekly increasing of the dose to 400 mg per day by the week five. The study 
allowed to increase the dose to 600 mg for the patients who did not show a response at a 
week 12 of the therapy. The study duration was between September 2014 and November 
2016.  At the beginning of the study all the patients were screened for Richter´s 
transformation by positron emission tomography and were excluded if Richter’s 
transformation was confirmed on biopsy (a biopsy for lesions with high standardized 
uptake value. Patients were eligible for study participation according to a criteria from 
2008 international workshop on CLL.The duration of the therapy was as a median 14 
months for all the patients, 20 months for the main cohort and 10 months for the 
expansion cohort. Appendix 1 shows patient’s demographics and baseline characteristics 
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Results: A total of 36 patients were accepted for the study in the beginning, including 21 
in the main cohort and 15 in the expansion cohort. See the table 5 for more detailed data. 
13 patients had excluded from the study due to screen failure, one of the patients had 
been excluded because of biopsy-confirmed Richter’s transformation. Enrolled patients 
had received a median of three prior therapies. The (ORR) was 24 patients=67%     , the 
(SD) value 7 patients, and 2 had (NE), 5 had (PD) 61%= 22 patients. See table below. 
Completion of an Idelalisib- containing regimen was 3%, n=1. 
AEs was 19%, n=7, including recurrent diarrhoea, pneumonia and rush. Or other 8%, n=3 
from withdrawal from n=1 or due to finishing the study n=1, one patient had treatment 
failure n=1, the patient had several reasons to cut the therapy. For more details about the 
results of efficacy see table number 5. 
 
Table 5: Objective response with Venetoclax therapy as assessed by the investigator 
 
 

 Main cohort n=21 Expansion cohort 
n=15 

All patients n=36 

Time on venetoclax, 
median (range), 
month 

20(1-29) 10(2-16) 14(1-29) 

ORR, n(%) 14(67) 10(67) 24(67) 

CR/Cri, n(%) 2(10)/1(5) 0/0 2(6)/1(3) 

nPR, n(%) 0 0 0 

PR, n(%) 11(52) 10(67) 21(58) 

SD, n(%) 6(29) 4(27) 10(28) 

PD, n(%) 1(5) 1(7) 2(6) 
 

As a conclusion, Venetoclax after the cut of the treatment with Idelalisib is active and well 
tolerated in patients with CLL, the progression of the therapy is good, in general the 
results from this study provide a knowledge that Venetoclax should considered as a good 
option for the treatment of the patients with CLL. 

6.1.3 Study 3: 
Venetoclax for patients with chronic lymphocytic leukaemia with 17p 
Deletion: Results from the full population of a phase II pivotal trial. [7] 
 
Chronic lymphocytic leukaemia (CLL) can either cause deletion of chromosome 17p (Del 
(17p)) or it can cause mutation in TP53.This study is phase II, open –label, M13-982 
study, started in June 2013, the study aim is to evaluate the efficacy (ORR) of the 
Venetoclax as a monotherapy agent for the treatment of CLL and the other aim is to 
evaluate the treatment depending on AEs (safety) 
 
The study enrolled 107 patients in the main cohort and 51 additional patients were 
enrolled in expansion cohort, the study duration was more than two years. Median age of 
the patients was 67 (29-85) years. 
Venetoclax is an orally B-cell lymphoma 2 inhibitor, US food and drug administration and 
European medicines agency approval for patients with 17p deleted relapsed/refractory 
chronic lymphocytic leukaemia “del (17p) CLL” was based on the results of 107 patients, 
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and additional 51 patients that enrolled in an expansion cohort plus other types of 
analyses were done like the effect of minimal residual disease (MRD) 
Overall 158 patients with relapsed/refractory or previously untreated and who have 
del(17p) CCL, they received Venetoclax, responses were based on international workshop 
criteria from 2008, computed tomography scan made at week 36, marrow biopsy was 
performed when complete remission was suspected. Median time on Venetoclax was 23.1 
months, and the median time on study was 26, 6 months 
Results: 71% had TP53 mutation, and 48% had nodes that were more than 5cm, patients 
who received prior therapies had a median of zero to 10 therapies. 
For all the patients, investigator-assessed objective response (ORR) rate was 77% (122 of 
158 patients) 20% had a complete remission/ complete remission with incomplete 
marrow recovery (CR/Cri) (32 of 158 patients) 
nPR/PR which is nodular partial remission / partial remission was 57% (90 patients of 
158)  
Stable disease (SD) was 19% (30 patients of 158) 
Not evaluated for response (NE) 2% (3 patients of 158) 
Progression of disease (PD) was 2% (3 patients of 158), Table 6 for the efficacy results. 
 
So the conclusion is that Venetoclax has achieved a response and has a well -tolerated 
effect in patients with Del (17p) CLL and it achieved a level of 10-4 of MRD for this high 
risk population. Clinicians who start Venetoclax in patients with Del (17p) CLL 
recommendations is to continue the observation of patients who received the therapy to 
provide additional data on the potential for Venetoclax to achieve long term progress for 
patients with CLL.  
 
Table 6: Best objective response rate ORR (Efficacy) with Venetoclax for patients with 
(Del (17p) CLL. [7] 

Parameters % Number of patients 

ORR 77 % 122 

CR/Cri 20 % 32 

nPR/PR 57 % 90 

SD 19 % 30 

PD 2 % 3 

NE 2 % 3 

 

Figure 4: outcome on Venetoclax monotherapy, showing the data of 158 patients who 
received the therapy and the progression of the disease in details. Reworked [7] 
 
6.2 Navitoclax  
6.2.1 Study 4: 
 Safety, efficacy and pharmacokinetics of Navitoclax (ABT-263) in combination with 
Irinotecan: results of an open-label, phase 1 study. [15] 
 Navitoclax, an oral BCL-2 inhibitor for the activity in solid and hematologic malignancies 
such as B cell lymphoma, acute lymphatic leukaemia, colorectal cancer, Merkel cell 
carcinoma and melanoma. As a monotherapy in combination with other cytotoxic drugs, 
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this study evaluated the safety and pharmacokinetics (PK) of Navitoclax with Irinotecan. 
Navitoclax acts as BCL-2 homology 3 (BH3) mimetic, it has selective activity on both 
BCL-2, BCL-Xl and BCL-w. 
The study is a multicentre, open- label, phase 1, (clinical Trials, Gov. Number 
NCT01009073). The study has two phases, a dose escalation period and an expanded 
safety cohort. The study included patients from 4 different sites in USA between October 
2009 and June 2013. 
The phase 1 escalation study, included 31 patients who had various type of tumors and 
received Irinotecan using either a once dose every 3 week Q3W (180,250, 350 mg/m2) or 
QW schedule a once weekly dose (75, or 100 mg/m2) in combination with Navitoclax 150 
mg. (clinical trials. Gov. Identifier NCT01009073). The patient’s chosen according to the 
ECOG group criteria, the eastern cooperative oncology group, the patients should have 
histologically confirmed cancer and/or cytological confirmed cancer and the patients 
receive irinotecan. The patients were excluded if they had an allogeneic stem cell 
transplant, had a significant history of cardiovascular disease or active bleeding history, 
thrombocytopenia, receiving anticoagulants, if they had active peptic ulcer or esophagitis, 
gastritis. Patients with thrombocytopenia purpura or autoimmune haemolytic anaemia. 
For demographic baseline Appendix 2 

 
Safety:  
The evaluation of AE monitoring, vital signs, physical examination, electrocardiograms, 
echocardiograms, platelets accounts and lymphocytes account, Pharmacokinetics: 

 
Blood samples for Navitoclax collected on cycle 1 day before Navitoclax and collected at 
2,4,6,8 hours after Navitoclax in each dose escalation cohort. The samples collected at the 
same manner every week until the end of the period (3 weeks), the used parameters was 
Cmax, time to Cmax, AUC24.  
Efficacy: 
The response to the treatment or progression of tumors, ORR was calculated which is the 
sum of patients who achieved a complete response CR and who achieved a partial 
response PR to treatment.  
Of 31 patients, no one achieved CR, 2 patients achieved PRs (one from each two groups), 
this gives ORR value of 7.1% (95% CI 0.2-33.9) in the Q3W group and 5.9% (95% CI 0.1-
28.7) in the QW group, the two patients who achieved PR, one of them had Markel cell 
carcinoma (a neuro cell carcinoma in the base of the tongue)  
The other one had a colon cancer, the duration of the response was 230 for patient one 
and 144 for patient two. Six patients had stable disease SD, two from Q3W group and 4 
from QW group, 13 had progressive disease, and they were 7 from Q3W and 6 from QW. 
Table:7 
 
Table 7: the efficacy results, [15] 

ORR, n% 
2, 7.1% 

CR/Cri 
0 

nPR,n% 
0 

PR, n% 
2, 6.5% 

SD, n% 
6,19 % 

PD, % 
13,42% 

Results: The study was for patients from 4 different places in USA between October 2009 
to June 2013.31 one enrolled, Q3W, n=14 and QW, n=17. 
 
The result of this study is that Navitoclax plus Irinotecan shows some antitumor activity 
two patients of 31 patients had PR. 
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In general, the recommended dose for phase 2 trials for Navitoclax in combination with 
Irinotecan 75 mg/m2 was determined to be 150 mg /m2, although no further development 
is for the combination treatment is planned. 
 
 
6.2.2 Study 5: 
Phase 1 study of Navitoclax (AB 263), a novel Bcl-2 family inhibitor, in patients with 
small-cell lung cancer and other solid tumors. [16] 
Resistance to treatment results from difficulty to control the apoptosis, targeting the BCL-
2 proteins is an important aim to control the apoptosis, the study is a phase 1 study, a 
novel inhibitor for BCL-2 proteins Navitoclax, the study purpose is to evaluate the safety, 
efficacy and pharmacokinetics in patients with solid tumors. 
Patients received dosing cohorts Navitoclax on day 3, followed by dosing on days 1 to 14 
of 21 days cycle, patients on continuous dosing received a 1- week lead in dose of 150 mg 
followed by continuous daily administration. Blood samples collected for 
pharmacokinetics evaluation and platelet monitoring. For demographic baseline 
Appendix 3 
Results: 47 patients including 29 with small lung (SCLC) cancer or pulmonary carcinoid 
were participate in the study between 2007 and 2008, 35 patients were on intermittent 
dose and 12 patients were on continuous dose, main side effects were diarrhoea 40%, 
nausea 34%, vomiting were 36%, and fatigue 34%. Grade 1 or grade 2 thrombocytopenia 
were reported in all the patients. One patient with SCLC had a PR, partial response to 
treatment and eight patients with SCLC and carcinoid had SD, stable disease. 
Conclusion: Navitoclax is a safe and tolerated with dose dependent thrombocytopenia as 
a major adverse of events, Efficacy data is encouraging in patients with SCLC. 
For Efficacy see table number 8. 
 
Table 8: Efficacy, [16] 

ORR, n% 
Not analysed 

CR/Cri 
No available 
data 

nPR, n% 
No available 
data 

PR, n% 
1, 2 % 

SD, n% 
8, 17 % 

PD, % 
No available 
data 

 
 6.2.3 Study 6: 
A phase 1 safety and pharmacokinetic study of Navitoclax (ABT-263) in combination with 
carboplatin/paclitaxel in the treatment of patients with solid tumors. [17] 
The study is a phase 1 trial for comparison the usage of Navitoclax with other 
chemotherapeutic agents, Carboplatin/paclitaxel  or Navitoclax with just Paclitaxel in 
patients with solid tumors, 19 patients were enrolled in the study consist of 8 males and 
11 females, between July 7, 2009 to 24 July 2012, the most recorded adverse of events AE 
were alopecia (57.9%),anaemia (52,6%), nausea (52,6%), constipation (42,1%), diarrhoea 
(42,1%), fatigue (42,1%), neutropenia (36,8%), thrombocytopenia (36,8%), vomiting 
(31,6%), decreased appetite (31,6%), dehydration and hypomagnesaemia (26,3%).Table 
number 9 below shows the results of the other parameter ( efficacy). 
Enrolled patients were more than 18 years, patients were given 150 mg Navitoclax orally, 
30 minutes after the breakfast, for 3 to 5 days in 21 days cycle. The other group of patients 
who receive ( Navitoclax and Carboplatin/ Paclitaxel, were given on day 1 of each cycle 
175 mg/M2 IV infusion Paclitaxel, immediately following Navitoclax dosing then followed 
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by IV infusion Carboplatin over 1 hour. When Navitoclax was given with just Paclitaxel 
135 mg /m2 or 175 mg/m2, so it admitted as IV infusion over 3 hours and immediately 
follows by a Navitoclax dosing. 
Conclusion: the usage of Navitoclax in combination with Carboplatin and with Paclitaxel 
was not determined, no evidence of PK interactions between the 3 drugs were observed, 
and a partial response was the best response objective response results from this study. 
Appendix 4 for the baseline demographic data. 
Table 9: efficacy [17] 

 

ORR, n% 
Not 
analyzed 

CR/Cri 
0 

nPR, n% 
No available 
data 

PR, n% 
1, 5.3% 

SD, n% 
7, 36.8% 

 
6.3 ABT-737 
6.3.1 Study 7: 
The application of arsenic acid in ameliorating ABT-737 target therapy on uterine cervical 
cancer cells through unique pathway in cell death. [10] 
 
ABT-737 is a BCL-2 inhibitor that activates the apoptosis in cancer cells, arsenic trioxide 
(As2O3) is as an apoptosis activator that impairs the cancer cell survival. The purpose of 
this study is to evaluate the effect of treatment with ABT-737 with arsenic trioxide on 
uterine cervical cancer cells. The arsenic trioxide helps the ABT-737 to induce apoptosis 
and caspase-7 activation, ABT-737 mediated reduction of anti-apoptotic proteins, ABT-
737 induce intrinsic apoptosis pathway and reduce cell viability. Arsenic trioxide applied 
as a therapeutic agent since many years and the preparation with trade name (Trisenox) 
approved for the treatment of promyelocytic leukaemia by the U.S food and drug 
administration in September 2000. 
The cells that used in the culture are Caski and SiHa cells obtained from the American 
type tissue culture collection. Both cells (5 x 103 cell/well) were seeded into 96-well plate 
with 100 µL culture medium. The medium removed after 48 hours, for the second step 
(flow cytometry for apoptosis), the Caski and SiHa cells (2x 102) cells seeded on a dish 
that contain 5 mL culture medium, the medium removed after 24 hours, and 5mL fresh 
medium containing As2O3 and ABT-737 added to the dish. The cells used to investigate 
the apoptosis after 48 hours of treatment. For the ( detection of mitochondrial membrane 
potential) about (5x105) cells of the both types were seeded in a dish with 5 mL of culture 
medium, ABT-737 or As2O3 was added. At the minute 30 the cells were stained at 37 ċ. 
The last step was (the detection of reactive oxygen species ROS), the amount of arsenic 
H2O2 was determined on the results of fluorescent light detection for oxidative stress by 
flow cytometry that based on the oxidization. The last step including the Western Blot 
analysis, were used to detect the protein expression levels of the indicated genes. 
Results:  which is the best synergistic cell death induced by combing ABT-737 with 
arsenic trioxide or single arsenic trioxide or single ABT-737?. 
The combination of the both agents gives a better result than using one of the agents as a 
single therapy, but we see that the survival of the SiHa cancer cells is higher than the 
survival rate of the Caski cancer cells, that due to that SiHa cells exhibit higher levels of 
antioxidant enzymes, so that why they had different profiles to cytotoxic drugs. 
The Caski cells contain 600 copies of human papillomavirus 16 that are more sensitive to 
cytotoxic agents than SiHa cells. 
Conclusion: the combination of therapy between the two agents give a synergistic effect to 
induce the death of cervical cancer cells, but we found better results on Caski cells than on 
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SiHa cells because that the SiHa cells exhibit higher levels of antioxidant enzymes. The 
below table 10, shows the results of the survival rate % of SiHa and Caski cancer cells to 
different types of treatments 
 
Table 10: The results of the survival rate % of SiHa and Caski cancer cells to different 
types of treatments. [10] 
 

Type of treatment Survival rate (%) 

SiHa cells Caski cells 

ATB-737 concentration (µM)   

  1.25 82.8 96.6 

  2.5 74.0 69.9 

  5 37.8 23.7 

As2O3 concentration (µM)   

 0          100          100 

         2            91.8          69.1 

         8            76          53.7 

Mix   

1.25 µM ATB -737    + 2 µM As2O3          69.6          39.3 

2.5 µM ATB -737    + 2 µM As2O3          40.6          25.6 

        5 ATB-737                 +2 µMAs2O3          11.4          14.7 

        1,25 ATB-737            +8 µMAs2O3          42.7          26.3 

        2,5 ATB-737              +8 µMAs2O3          20.4          18.9 

        5 ATB-737                 +8µMAs2O3          12.5          15 
 

 
6.3.2 Study 8: 
 
Effects of ABT-737 combined with irradiation treatment on uterine cervical cancer cells. 
[11] 
The study received the 9 of July 2018 and accepted the 24 of April 2019.The aim of this 
study was to examine the role of ABT-737 as inhibitor to the BCL-2 proteins in enhancing 
of irradiation on uterine cervical cancer, SiHa and Caski cancer cells were selected for in 
vitro assays, patients are with an advanced stage III uterine cancer. The study was 
approved by the institutional review board of Chung Shan medical university hospital 
(Taichung, Taiwan). 
The first step which is the cell culture of the human uterine cancer cells Caski and SiHa 
was collected from the American type culture, the cells cultured in two different medium 
and left to grow in humidified atmosphere with 5% CO2 at 37ċ, the cell viability assay 
examined in total (5x 103) cells of the both types of the cells and seeded per well in 96-
well plate and cultured for 4 days, then for the mitochondrial membrane potential assay 
in total (5x 103) of both cells seeded with ABT-737 of different concentrations and 
combined with irradiation of 10 and 20 Gy for 48 hours, at the time of 30 minutes the 
cells was stained at 37ċ. Irradiation treatment, both of the two types of cells were plated at 
a density of (5x105) per dish, after 16 hours of incubation at 37ċ to aloe sufficient time for 
the cells to adhere the surface, then the cells treated with radiation at dose of 10 or 20 Gy. 
Western Blot analysis, were used to detect the protein expression levels of the indicated 
genes. For the detection of the reactive oxygen species ROS used an ROS indicator and 
the use of reduced non-fluorescent fluorescein. The last step was the analysis of cell cycle 
and apoptosis, the cells were treated with or without ABT-373/ radiation for 48 hours and 



 

 

  

The distribution of the cell cycle was analysed by flow cytometry a total of (5x 105) cells 
was used. 
The results: the combination of the two therapies gave better results than the 
monotherapy, the Caski survival rate was less than for SiHa cells.  
Conclusion: the irradiation combination of the treatment of cervical cancer gave 
progression in the treatment of the cancer, the ABT-737 should use to enhance the 
irradiation therapy for the cervical cancer treatment. Table 11 shows the survival rate % of 
SiHa and Caski cancer cells with different concentrations ABT-737 and different 
irradiation intensity. 
 
Table 11: the survival rate % of SiHa and Caski cancer cells with different concentrations 
ABT-737 and different irradiation intensity [11] 
 

 

 

 

 

 

 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Irradiation, Gy ABT-737 
concentration, µg 

The survival rate %, 
SiHa cells 

The survival 
rate %, Caski 
cells 
 

0 2,5 90 70 

0 5 80 48 

0 7,5 72 38 

0 10 65 22 

10 0 95 90 

10 2,5 77 55 

10 5 70 35 

10 7,5 62 28 

10 10 60 20 

20 0 93 90 

20 2,5 84 45 

20 5 65 28 

20 7,5 60 20 



 

 

  

6.4 Summary of studies 

Summary of the treatments efficacy and safety from studies 1, 2, 3, 4, 5, 6 are included in table 12 respectively table 13.Table 14 include  
Summary of treatment by ABT-737 with the dose of 8 µM As2O3 and ABT-737 with irradiation 20 Gy on SiHa and Caski cancer cells, study 7 and 8 

Tabel 12: Summary of treatments efficacy studies 1, 2, 3, 4, 5, and 6. [4], [5], [7], [15], [16], and [17]. 
 

Reference  [4] [5] [7]  [15] [16]  [17] 

treatment Venetoclax after 
Ibrutinib 

Venetoclax after 
idealisib 

Venetoclax 
Monotherapy 

Navitoclax + 
Irinotecan 

Navitoclax 
 

Navitoclax + 
carboplatin/pacli
taxel 

Type of 
tumor 

Chronic 
lymphotic 
leukaemia, CLL 

Chronic 
lymphotic 
leukaemia, CLL 

Chronic 
lymphotic 
leukaemia, CLL 

Solid 
tumors+hematologi
c malignancies 

Solid tumors 
+small cell 
lung cancer 

Solid tumors 

Type of study Open label, 
phase II 

Open label, 
phase II 

Open label, 
phase II 

Open label, phase I Open label, 
phase I 

Open label, phase 
I 

Median 
number of 
weeks 

14 weeks 14 weeks 23.1 weeks 3 weeks 3 weeks 3 weeks 

Number of 
patients 

91 36 158 31 47 19 

ORR, n% 59,53% 24, 67 % 122, 77 % 2, 7.1% Not analysed Not analysed 

CR/Cri 8, 9 % 3, 9 % 32, 20 % 0 - 0 

nPR, n% 3,3 % 0 90, 57 % 0 - - 

PR, n% 48, 52 % 21, 58 % - 2, 6.5% 1, 2 % 1, 5.3% 

SD, n% 22, 24 % 10, 28 % 30, 19 % 6,19 % 8, 17 % 7, 36.8% 

PD, % 5, 6 % 2, 6 % 3, 2 % 13,42% - - 
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Table 13: Summary of treatments safety, studies 1, 2, 3, 4, 5, and 6. [4], [5], [7], [15], [16], [17]. 
 

Reference [4] number of 
patient N=91, 
% 

[5] 
number of 
patient 
N=36, % 

 [7] 
number of 
patient 
N=158, % 

[15] number 
of patient 
N=31, % 

 [16] number 
of patient 
N=47,% 

[17] 
 number of patient 
 N=19,% 

Treatment Venetoclax 
+Ibrutinib 

Venetoclax + 
idealisib 

Venetoclax Navitoclax 
with 
Irinotecan 

Navitoclax Navitoclax with 
carboplatin/paclitaxel 

Any grade adverse of 
events AE 

All the grades All the grades All the grades All the grades All the grades All the grades 

Anaemia 48,50 % 8,22 % 39,25%    

Autoimmune haemolytic 
anaemia 

2, 2 %  8,5 %    

Febrile neutropenia 12, 13 %   8, 26 %   

Neutropenia 56, 62 % 20,56% 67, 42 % 7, 23 % 1, 2.1% 7, 36.8% 

Thrombocytopenia 43, 47 % 13,36% 32,20%    

Abdominal pain 19, 21 % -  5, 16 %   

Constipation 19, 21 %   5, 16 %  8, 42.1% 

Diarrhoea 47, 52 % 15,42% 62, 39 % 26, 84 % 19, 40.4% 8, 42.1% 

Nausea 52, 57 % 11,30 59, 37 % 18,58% 16, 34 % 10, 52 % 

Vomiting 21, 23 %   15,48% 17, 36.2% 6, 31.6% 

Fatigue 39, 43 % 10, 28 % 37,23% 12, 39 % 16, 34 % 8, 42.1% 
 



 

 

  

 
Table 14: Summary treatment by ABT-737 with the dose of 8 µM As2O3 

And ABT-737 with irradiation 20 Gy on SiHa and Caski cancer cells, study 7 and 8. [10] 
 

ABT-737 treatment 
with dose of 8 µM 
As2O3. 

Concentrations, µM 
 

Survival 
rate, % 
SiHa 
cells 
 

Survival 
rate% 
Caski 
cells 
 

ABT-737 
concentration, µg 
+ Irradiation of 
20 Gy 

The 
survival 
rate % 
SiHa 
cells 
 

The 
survival 
rate % 
Caski 
cells 
 

1,25 ATB- 737+8 
µMAs2O3 

42,7 26,3 0 93 90 

2,5 ATB-737 +8 
µMAs2O3 

20,4 18,9 2,5 84 45 

5 ATB-737 +8 
µMAs2O3 

12,5 15 5 65 28 

 

7-Discussion 
 
7.1 Method discussion: 
 
The main aim of this literature study was to compare different types of cancer treatment 
studies ranging from, clinical trials, novel studies phase I to novel studies phase II. The 
main objective was to evaluate the efficiency and safety of the various therapy strategies 
used. The specific objectives to use several literature studies to address these objectives.  
The usage of literature studies as a method has both positive and negative sides. It is 
positive to access many information and materials from all over the world, especially with 
respect to studies on new drugs. These drugs are not approved yet in many countries 
because many of these drugs are until now in the novel, phase I, phase II or in clinical 
trial stadium. 
The other positive thing about literature studies usage is getting quantitative information 
within a short time if the one compare it to other way of collecting information for 
example by interviewing associated people like doctors and researchers, and even if the 
one could collect enough data so it’s difficult to analyse them within the given time for 
this study. 
The negative side about using the literature studies as a method is that there it is still 
difficult to have access to the studies that deals with new medications for cancer like 
Navitoclax or ABT-737 because they are still under study and not approved yet. 
Many of the studies publish primary results, or publish just old studies and not novel 
studies due to confidential causes. 
The other negative side is the difficulty to find relevant studies or to have articles that can 
connected to the objectives of the study. In general there is a huge number of articles in 
the database to choose from but in this literature study the situation was different, there 
were lack of information that are relevant to the study.  
Another factor that gave more difficulties is how to compare the efficacy and the safety of 
drug that is approved (Venetoclax) with drugs that not approved and under study, to see 
the effect and the safety and give a conclusion which is the best alternative for the 
treatment.  
The literature search via PubMed resulted not in sufficient number of articles to be used 
here. That’ why also the search engines Scopus was used. By combing both strategies the 
articles most suited for our aims, could finally be selected.   
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7.2 Results discussion 
 
All the studies here used different combinations of therapies, number of patients and 
varying periods of treatments. 
 In order to obtain accurate results and to address the objectives of this literature study, it 
was important to evaluate the results individually in order to compare the treatment on 
one type of tumors 
 
Discussion of results from studies 1, 2, and 3. [4], [5], [7]. 
 
All the first three studies are an open –label phase II studies. They used different 
combinations of therapies, different number of patients 91, 36, 158 respectively but the 
same periods of treatments, 3 weeks for study [4], [5], and [7]. Study [21], is an open- 
label phase 3 trial with total 389 patients. The study was funded by AbbVie and 
Genentech, clinical trials. Gov. Number NCT02005471 
The first objective was to explore different types of treatments of CLL and which type of 
treatment has the best both efficacy and safety: Venetoclax after Ibrutinib, Venetoclax 
after Idelalisib or Venetoclax as a monotherapy? 
 Efficacy was measured by the objective response rate (ORR) and the safety measured by 
adverse events. 
 The summary of the efficacy of the all treatments is shown in Table 12. The treatment of 
CLL with just Venetoclax as a monotherapy gives the higher ORR (objective response 
rate) with 77%. The Venetoclax after Ibrutinib gives 53% and the Venetoclax after the 
Idealisib gives 67% also the other parameters are higher for the monotherapy with 
Venetoclax, while the other 2 therapies gave better results in SD (stable disease) and PD 
(disease progression). The ORR achieved was 92,3% for this study [21], (venetoclax with 
Rituximab)  
The number of the patients was 158 in that [7], while the number of the patients in 
another study [4] was 91 and 36 in a third study [5]; a fact which could affect the results 
because the more number of the patients that enrolled in the study give more accurate 
result. Study [21]. Enrolled were 389 patients. Another important factor is the period of 
the treatment that was longer for the study [7] which was about 23 weeks while for the 
study [4], [5] it was just 14 weeks. Study [21] was ongoing for 23, 8 months. The result of 
the first 3 study were not accurate. In order to achieve an accurate comparison, the same 
period of treatment had to be used on patients to compare the results. 
The table number 13 shows the second parameters summary of treatment safety, the 
treatment by Venetoclax as a monotherapy study [7] achieved again the best results, when 
it related to neutropenia, thrombocytopenia, diarrhoea, and fatigue, but it achieved less 
percent when it is related to both nausea and anaemia. But again these results may 
affected by the different number pf the patients and the different period of treatment. 
Another factor that should be taken into consideration is that the compassion here is just 
between the shared adverse events, which done because the study depends on the 
available data from the three studies. Other important events also have to be considered 
for example autoimmune haemolytic anaemia, febrile neutropenia, abdominal pain, 
respiratory tract infections. However, the grade or the severity of each adverse is not 
available. 
In general and according to the available data from the three studies, it’s better to begin 
with Venetoclax in the early stages of the tumor and not begin with just chemotherapies 
like idealisib or ibrutinib because that will result into delay of the progression of the cases 
and produce resistance to the tumors, the best results obtained when BH3 mimetic drug 
Venetoclax given to the patients from the beginning. 
All the three studies give an acceptable percent of ORR (efficacy) for the treatment of 
patients with CLL, which is about 77% for the Venetoclax as a monotherapy, 67% for 
Venetoclax after Idealisib and 53% for the treatment of the CLL by Venetoclax after 
Ibrutinib. The monotherapy with Venetoclax was the best alternative treatment for CLL 
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to achieve better efficacy, the best adverse events (safety) for the patients with CLL 
achieved with the Venetoclax as a monotherapy. 
 
Study [21] with a tittle Venetoclax – Rituximab in relapsed or refractory chronic 
lymphatic leukaemia. (Found that the combination of the two previous drugs for the 
treatment of CLL resulted in significantly higher rates of progression-free survival with 
about (84, 9) and ORR (92, 3%.). [21]. 
 
 Discussion of results from studies 4, 5 and 6. [15], [16], and [17]. 
 
All the first three studies are open -label, phase I studies exploiting different number of 
patients 31, 47, 19 patients respectively. All treatment was given under the time period, 3 
weeks. While the fourth study [22] is an open label, phase II with 118 patients that study 
the effect of navitoclax in combination with Rituximab for 12 weeks. 
 
The second objective was to explore, if the treatment of solid tumours is better with 
Navitoclax as a single agent or the Navitoclax with Irinotecan, or the Navitoclax with 
Carboplatin/paclitaxel chemotherapeutic agents.  
Efficacy was measured by the objective response rate (ORR) and the safety measured by 
adverse events. The Table 12 shows the summary of the efficacy of the three studies, 
despite the fact that study [16] and [17] had no available data of ORR percent, both of the 
studies did not analyse the ORR. But the comparison of the other parameters shows that 
the treatment of the solid tumors had the best results in between the three treatments by 
the usage of Navitoclax with the Irinotecan, with 6, 5%, while the Navitoclax as a 
monotherapy gives just 2% PR and the Navitoclax with carboplatin/paclitaxel give 5,3%. 
The SD, stable disease results are 19% for Navitoclax with irinotecan, 17% for the 
monotherapy with Navitoclax and 36, 8% for the Navitoclax with carboplatin/paclitaxel. 
This data indicates that the best results given by Navitoclax with carboplatin/paclitaxel. 
The results shows that the combination therapy is the best option, but in the same time 
the ORR is higher for Navitoclax with Irinotecan, while the SD is higher for the Navitoclax 
with carboplatin/paclitaxel, the difference of the PR results is not big, while the SD 
difference of results is obvious, the results need to be complete to make an accurate 
conclusion, but because to the previous that the difference in PR value is not big while the 
SD difference is much higher between the two, the Navitoclax with carboplatin/paclitaxel 
could be the better option of solid tumors, but in general the combination therapy 
between Navitoclax and other chemotherapeutic drugs is the better option. 
Table 13 shows the safety the best results on the patients given by the Navitoclax with 
carboplatin/paclitaxel, these results supports the first conclusion that this type of 
treatment is a best option in between the three treatments for the solid cancers. 
The study [22] gives 70% ORR but in CLL patients, here we can see the effect of the 
combination of Navitoclax and Rituximab is the best on CLL but not on other types of 
solid tumors. 
 
Discussion of results from studies 7 and 8. [10], [11] 
 
ABT-737 is a BCL-2 inhibitor that activates the apoptosis in cancer cells and arsenic 
trioxide (As2O3) is as an apoptosis activator that impairs the cancer cell survival. The 
purpose of study [10], is to evaluate the effect of treatment with ABT-737 with arsenic 
trioxide on uterine cervical cancer cells. 
While the aim of study [11] was to examine the role of ABT-737 as inhibitor of BCL-2 
proteins in enhancing of irradiation on uterine cervical cancer, SiHa and Caski cancer 
cells were selected for in vitro assays, patients are with an advanced stage III uterine 
cancer. 
The third aim of this study was to explore what is new about BH-3 mimetic drug ABT-737 
for the treatment of uterine cervical cancer, and to compare if it’s better to use it as a 
single agent or in combination with other treatments like Arsenic trioxide (an apoptotic 
activator agent) or irradiation 
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The results from the two studies show that the usage of combination therapy of BH3-
mimetic drug ABT-737 in combination to either arsenic trioxide acid or in combination 
with Irradiation, gives better results to kill both of SiHa and Caski cancer cells that 
collected from human uterine cervix. 
According to the data from those the two studies a higher dose of ABT-737, (5 µM) with a 
higher concentration of arsenic trioxide (8 µM As2O3 µM) or a higher concentration of 
irradiation, (20 Gy) gives better results on both cases, see table number 14. 
the results show also that the combination of therapies between each agent (arsenic 
trioxide or Irradiation) with ABT-737 give a synergistic effect to induce the death of 
cervical cancer cells, but we found better results on Caski cells than on SiHa cells because 
SiHa cells exhibit higher levels of antioxidant enzymes. 
Which combination of therapy give better results on uterine cervix cancer cells SiHa and 
Caski? 
Is the combination of 5 µM ATB-737+8 µM As2O3 or 5 µg ABT-737 concentration with 8 
Gy irradiation?  
The answer is the 5 µM ATB-737+8 µMAs2O3 with survival rates 12, 5% against 65% for 5 
µg ABT-737 concentration with 8 Gy irradiation on SiHa cells and survival rate of 15% for 
5 µM ATB-737+8 µMAs2O3, against 28% for 5 µg ABT-737 concentration with 8 Gy 
irradiation on Caski cells. See Table number 14. 
 

8-Conclusion 
For the treatment of patients with chronic lymphatic leukemia, venetoclax is the best 
choice to begin the treatment with. The use of chemotherapies with idealisib or ibrutinib 
as a monotherapy without a BH3-mimetic drug, gives less progression and less efficacy 
and safety. The best type of treatment is to combine the BH3-mimetic drug with 
chemotepeutic agent as rituximab from the beginning to get the best progression. 
The combination therapy of Navitoclax with carboplatin/paclitaxel is the best option for 
the treatment of solid tumors. 
Navitoclax combination with Rituximab gives best results on CLL. 
The combination of treatment with ABT-737 and arsenic trioxide acid for the treatment of 
cervical uterine cancer give adequate results. 
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11-Appendix 
Appendix 1: patient’s demographics and baseline characteristics (5) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Appendix 2: the demographics and baseline characteristics [15], ECOG eastern 
cooperative oncology group, Q3W once every 3 weeks, QW once weekly 

 

Characteristic Navitoclax 150mg and 
irinotecan Q3W, n=14 

Navitoclax 150 mg plus 
irinotecan QW, n=17 

Age, years, n%   

Median (range) 58.5 (40-67) 58.0(31-73) 

Less than or equal to 13(92.9) 12(70.6) 

More than 1(7.1) 5(29.4) 

Sex ,n%   

Female 9(64.3) 6(35.3) 

Male 5(35.7) 11(64.7) 

Race, n% 
 
 

  

Age, median age in years 68(56-85) 66(57-81) 68(56-85) 

Male 15(71) 10(67) 25(69) 

White 19(91) 14(93) 33(92) 

ECOG grade    

0 5(24) 7(47) 12(33) 

1 14(67) 7(47) 21(58) 

2 2(10) 1(7) 3(8) 

Number of prior therapies, 
median 

3(1-11) 2(1-11) 3(1-11) 

Rituximab/other 
 

18(86)/16(76) 11(73)/10(67) 2(81)/26(72) 

Monoclonal antibodies% (76) (67) (72) 

Alkylating agents n% 12(57) 8(53) 20(56) 

Fludarabine n% 11(52) 7(47) 18(50) 

Prior Idelalisb use n% 21(100) 15(100) 36(100) 
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White 14(100) 10(58.8) 

Black 0 5(29.4) 

Asian 0 2(11.8) 

ECOG status, n%   

0 2(14.3) 5(29.4) 

1 12(85.7) 12(70.6) 

2 0 0 

Tumor type, n%   

Colon 5(35.7) 5(29.4) 

Pancreas 2(14.3) 2(11.8) 

Merkel cell 3(21.4) 1(5.9) 

Breast 0 3(17.6) 

Rectum 1(7.1) 1(5.9) 

Other 3(21.4) 5(29.4) 

 
 
 
 Appendix 3: baseline patient demographic and clinical characteristics N=47, [16] 
 

Characteristics No                    % 

Median, age, year 62  

Male 27 57 

Female 20 43 

ECOG performance status   

0 16 35 

1 26 56 

2 27 56 

No of prior therapies   

1-2 24 51 

More or = 3 23 49 

Median time since last therapy, days  49 

Range  12-445 

Tumor type   

SCLC 26 55 

Atypical pulmonary carcinoid 3 6 

Other 18 38 

Dosing schedule   

14/21 35  

SCLC 17  

Atypical pulmonary carcinoid 3  

21/21 12  

SCLC 4  
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Appendix 4: Baseline demographic characteristics N=19 [17] 
 

                                                         Navitoclax 150 mg 

                             21/5 cycle                        21/3 cycle 

characteristics C+P, n=2 C+P, n=6 P 175 
mg/m2, 
n=3 

P 135 
mg/m2, 
n=8 

All 
patients 
N=19 

Median(rang), 
age, years 

37.5(30-
45) 

62.0(44-
70) 

62.0(56-
72) 

56.0 44-
79) 

58.0(30-
70) 

Sex, n%      

Female 1(50) 3(50) 2(66.7) 5(64.5) 11(57.9) 

Male 1(50) 3(50) 1(33.3) 3(37.5) 8(42.1) 

Tumor type, n%      

Breast 0 1(16.7) 0 0 1(5.3) 

Colon 0 0 1(33.3) 1(12.5) 2(10.5) 

Oesophageal 0 1(16.7) 0 0 1(5.3) 

Head and neck 0 0 0 1(12.5) 1(5.3) 

Non-small cell 
lung 

0 2(33.3) 0 0 2(10.5) 

Pancreatic 0 1(16.7) 0 0 1(5.3) 

Small cell lung 0 0 0 1(12.5) 1(5.3) 

Other 2(100) 1(16.7) 2(66.7) 2(25.0) 7(36.8) 

Missing 0 0 0 3(37.5) 3(15.8) 

ECOG PS, n%      

0 1(50) 3(50) 1(33.3) 4(50) 9(47.4) 

1 1(50) 2(33.3) 2(66.7) 4(50) 9(47.9) 

2 0 1(16.7) 0 0 1(5.3) 

Prior therapies      

0-3 1(50) 1(16.7) 0 0 2(10.5) 

4-5 0 1(16.7) 1(33.3) 5(62.5) 7(36.8) 

More or equal 
to 6 

1(50) 4(66.7) 2(66.7) 3(37.5) 10(52.6) 
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