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Abstract:  In this study, a pharmacoeconomic analysis of chronic lymphocytic 
leukemia therapy in previously untreated patients was conducted, using 
treatment regimens obinutuzumab (Gazyva) + chlorambucil and rituximab + 
chlorambucil. The results of the study showed that though the costs of the first 
treatment course with obinutuzumab + chlorambucil are significantly higher, 
this regimen reduces the cumulative cost of subsequent therapy lines in patients 
with CLL (due to a longer progression-free survival). In the end of the third year 
of therapy, cumulative costs become relatively similar:   with the use of the 
obinutuzumab + chlorambucil regimen, the cumulative cost per 1 patient/year 
will be 38,390 rubles higher compared to the rituximab + chlorambucil regimen. 
At the same time, the obinutuzumab regimen showed a lower cost-effectiveness 
ratio, i.e. it had an advantage over the alternative technology.

Key words: chronic lymphocytic leukemia, modeling, cost analysis, 
effectiveness analysis, budget impact analysis, sensitivity analysis.

Chronic lymphocytic leukemia (CLL) is the most common type of 
leukemia in adults.  The risk of developing CLL increases with age as in 
Europe the median age at diagnosis is 69 years [4]. In the Russian Federation, 
considering that life expectancy is shorter and a diagnosis level is lower, 
the median age may be lower (reliable statistical data are not available) [2]. 
However, according to the Hematological Scientific Center of the Russian 
Academy of Medical Sciences, out of 492 patients examined only 28% of 
patients were at the age of 65-74 years and 6% over 75 years [2]. By contrast, 
in the USA 44% of patients were at the age of 65-74 years, while over 23% of 
the total number of patients with CLL were over 75 years old [2].

At present, CLL is an incurable disease. A wide range of medicines which 
can be used for the treatment of CLL is now available on the pharmaceutical 
market.

However, it should be noted that in most clinical studies the safety and 
effectiveness of such medicines were examined in rather young, apparently 
healthy patients [11]. In real practice, though, most patients are older and 
have one or more complications.  Obviously, the designated differences 
between patient cohorts make it difficult to evaluate the medicines and also 
complicate the process of selecting the optimum therapy regimen for patients.

Gazyva (obinutuzumab) is a glycoengineered, humanized type II 
monoclonal antibody tested in the group of elderly patients with one or more 
comorbidities [9].

The objective of this study was to determine, from a pharmacoeconomic 
point of view, the preferred regimen for the treatment of chronic lymphocytic 
leukemia in previously untreated elderly patients, on the basis of comparison 
of the cost-effectiveness ratio and safety of the following treatment regimens:

• obinutuzumab (Gazyva) + chlorambucil;
• rituximab (Mabthera) + chlorambucil.
Selection of these treatment regimens was based on the modern approach 

to CLL therapy, according to which patients are recommended to receive a 
more effective treatment regimen in the first therapy line.  In CLL11 study (the 
only large multicenter study of CLL therapy in elderly patients (median age 73 
years) with comorbidities (creatinine clearance 62 mL/min and mean CIRS 
baseline score 8), monotherapy with chlorambucil demonstrated significantly 
lower effectiveness in terms of response to therapy, progression-free survival, 
and overall survival compared to obinutuzumab + chlorambucil and rituximab 
+ chlorambucil [8]. 

Population
In this study, a patient cohort was represented by a hypothetic group of average 
elderly patients with CLL (age >70 years) with one or more comorbidities.  
The cohort size was 1,593 patients, which was consistent with the number of 
“other leukemia” cases (chronic lymphocytic leukemia, subacute lymphocytic 
leukemia, ICD-10 codes: С91.1-9) in the selected age category registered 
in the Russian Federation in 2012 [1]. Medication dosages were calculated 
using data obtained from the cohort that had participated in CLL11 study. 
The average surface area of patients was 1.8 m2, and the average body weight 
was 72.03 kg.

Effectiveness analysis
The effectiveness analysis was performed using the Markov model with a 
period of 1 month (Fig. 1).  The time frame of this study was 3 years, which 
was consistent with the duration of CLL11 clinical study.

The results of CLL11 3-arm comparative study (average data of two 
phases) showed that the median progression-free survival was 29.56 months 
in G-Clb group, and 15.86 months in R-Clb group.  

Probabilities of each of the events required for pharmacoeconomic 
modeling were based on the results of CLL11 study. 

Considering that G-Clb therapy shows a significantly longer period 
of progression-free survival, the third and the second treatment courses 
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were also taken into account.  At the same time, national and international 
guidelines recommend that, in case of disease progression within a period of 
less than two years after the first treatment course, other treatment regimens 
should be used. In case of the first treatment course with R-Clb regimen, the 
median progression-free survival is shorter, while in the therapy with G-Clb 
regimen the respective median is longer than the specified period. However, 
according to the instructions for use, obinutuzumab is recommended for use 
as the first line therapy only and, therefore, irrespective of the initial therapy 
line, all patients were administered bendamustine + rituximab regimen after 
disease progression (B-R). The median progression-free survival in this case 
was 15.2 months [7].

Cost analysis
The cost analysis included only direct costs associated with CLL therapy 
with the medicines being analyzed (Fig. 2).  Rates of the Federal Compulsory 
Medical Insurance Fund (FCMIF), hospital care standards, healthcare facility 
pricelists, data of drugs wholesales (IMS), State Register of Selling Price 
Limits, pharmindex.ru) were used as cost data sources.

In this study, costs of the first treatment course with the regimens 
being analyzed and costs of the subsequent treatment courses (2nd and 3rd 
courses) with bendamustine + rituximab (B-R) were taken into account.

Costs associated with the correction of drug-related adverse events 
(Table 1) were also included.

Table 1. Costs associated with the correction of drug-related adverse events

Adverse drug 
reaction

Price
Source of data on medical services/
medicines/nutrition

Anemia
47,541 
rubles

FCMIF rates as of 01.10.14

Neutropenia 
122,422 
rubles

Standard of care for acquired 
neutropenia [6]

Infection: 
pneumonia 

33,322 
rubles

FCMIF rates as of 01.10.14

Thrombocytopenia
46,357 
rubles

FCMIF rates as of 01.10.14

Infusion reactions 95 rubles
Instructions for use of Gazyva on 
the manufacturer’s website, date of 
access: 15.03.15

Figure 1. Markov model forming the basis for this study

Figure 2. Structure of costs included in this study
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Table 2. Prices of the medicines analyzed

Drug Dosage Pack price Source

Obinutuzumab 
(Gazyva)

1,000 mg 
No.1

250,290 rubles
Selling price limit to 
be registered by the 

manufacturer (including VAT)

Chlorambucil 2 mg No.25 2,633 rubles
State Register of Selling 

Price Limits (including VAT)

Rituximab
500 mg 

No.1
73,836 rubles

State Register of Selling 
Price Limits (including VAT)

Bendamustine
100 mg 

No.1
30,500 rubles IMS data

The cost of a treatment course with rituximab was calculated taking into 
account that dosage is based on the patient’s body surface area and, therefore, 
actual costs were used, i.e. those of the required number of vials instead of the 
required amount of the medication in milligrams.  It should be noted that in the 
case of obinutuzumab the dose is fixed for all patients (drug dose for infusion 
corresponds to vial volume) and consequently there are no losses r

Results
As a result of modeling the survival of patients over a period of three years, 
it turned out that changes in the cohort size over time were similar to those 
of CLL11 clinical study (Fig. 3 and 4).   The observed differences in the plots, 
namely, no intersection of curves in modeling can possibly be associated with 
the use of average data of event (death) probabilities per unit time.  

According to the developed model, one average patient received one 
treatment course with G-Clb, while with R-Clb regimen the average patient 
received two treatment courses, which is explained by the difference in the 
duration of progression-free survival.

Along with that, the difference in life expectancy over the designated 
period of time in average representatives of the cohorts being analyzed, 
receiving G-Clb and R-Clb, was 0.13 months (1 month 18 days) (Fig. 5).

The cost analysis showed that the cumulative cost for the first treatment 
course was significantly higher in G-Clb group compared to R-Clb: the amount 
of 1,110,599 rubles was additionally required for the treatment (Table 3). 

The cumulative cost per one patient over 3 years was also higher in the 
group of patients receiving G-Clb (Fig. 7). However, in the end of the third 
year, cumulative costs turned out to be relatively similar (Fig. 6).  The budget 
impact analysis showed that CLL therapy with G-Clb required 38,390 rubles 
more per one patient/year compared with R-Clb (in the entire cohort analyzed 
over three years – 183,464,297 rubles).

Table 3. Cost analysis results

Parameter G-Clb R-Clb

Cost for one treatment course 
(theoretical)

2,099,517 rubles 835,961 rubles

Cost for one treatment course 
(actual)

2,099,517 rubles 957,790 rubles

Cumulative cost per 1 person over 
three years

3,217,189 rubles
3,102,020 

rubles

=

=

Figure 3. Modeling results: Overall survival of patients with CLL over three years

Figure 4. Results of CLL11 clinical study: Overall survival of patients with CLL over three years
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Figure 5. Number of years of life per one patient: model time frame – three years

Figure 6. Cumulative cost over three years: amount of costs for survivors over the respective period of time

Figure 7. Cumulative cost per one patient over three years

=

=
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As a result of the cost-effectiveness analysis it was found that G-Clb 

regimen is associated with lower cost per 1 life year (Table 3, Fig. 8), i.e. is 
dominant compared to the alternative regimen.

Table 4. Cost-effectiveness analysis results

Drug Life years
Cumulative cost per 1 

patient
CER

G-Clb 2.88 3,217,189 rubles 1,116,724

R-Clb 2.75 3,102,020 rubles 1,129,204

To check the stability of the obtained results, the cost-effectiveness 
ratio was analyzed for sensitivity to changes in prices of the medicines being 
studied.  According to the results of this analysis, G-Clb regimen shows lower 
cost per effectiveness unit if the price of obinutuzumab increases by +1% or 
the price of rituximab decreases by -2%.

Table 5. Results of the analysis of cost-effectiveness ratio sensitivity to drug price changes

Change (%)

-2% 0 +1%

G-Clb: 
Obinutuzumab 
price change

1,095,982 rubles 1,116,724 rubles 1,123,638 rubles

G-Clb: 
Chlorambucil 
price change

1,116,488 rubles 1,116,724 rubles 1,112,854 rubles

R-Clb: Rituximab 
price change

1,119,580 rubles 1,129,204 rubles 1,132,412 rubles

R-Clb: 
Chlorambucil 
price change

1,128,957 rubles 1,129,204 rubles 1,129,286 rubles

Conclusions
The treatment regimen with obinutuzumab and chlorambucil was accompanied 
by higher costs of the first treatment course. However, with a longer 
progression-free survival, this regimen reduced costs of the subsequent 
therapy lines in patients with CLL. In the end of the third year of therapy, 
cumulative costs become relatively similar:   with the use of the obinutuzumab 
+ chlorambucil regimen, the cumulative cost per 1 patient/year will be 38,390 
rubles higher compared to the rituximab + chlorambucil regimen.

At the same time, the obinutuzumab regimen showed a lower cost-
effectiveness ratio, i.e. it had advantage over the alternative technology.
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Figure 8. Results of the cost-effectiveness analysis: effectiveness criterion – life years saved




