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ARTICLE INFO ABSTRACT

Article history: To Analyse the costs and outcomes of the Streptokinase (STK) and Tenecteplase (TNP) for the Cor-
Received 17 March 2021 onary Thrombotic patients and to provide the finer Therapeutic outcome. A Prospective Obser-
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outcome for STK and TNP were evaluated. Pregnant women were excluded from the study.In this
study out of 180 patients 123 patients were willing to provide information. Demographics like
age, gender, marital status, educational status, employment status were evaluated. Males are more
effected compare with females. 50 -60 age people are more prone to get coronary thrombosis. The
cost of the STK is 2270 rs/- and TNP is 34500 rs/- and the cost difference is 32230 rs/-. The ICER
for the STK was 56.75 and TNP was to be 522.7 were evaluated with the use of statistical formula.
This study shows that the STK is more cost effective drug than the TNP. As compared to the cost of
STK with TNP, STK is of less cost and easily bearable to the patients. So instead of giving other, STK
is cost effective as per Incremental cost effectiveness ratio (ICER).
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Introduction e Leftanterior descending artery

Coronary thrombosis is the formation of a blood clot inside blood ¢  Left circumflex artery
vessel of the heart i.e. coronary arteries. This clot may restrict the
blood flow to the hearttissue leads to damage or myocardial infarction.
In India, among the deaths, cardiac diseases reported by the Registrar .
General of India [1, 2]. The treatment for the Coronary Thrombosis is
much expensive in the Indian Health Care Settings. Normally Coronary
Thrombosis is Treated with the tissue plasminogen activators and

Anti-Thrombotic i.e. Streptokinase, reteplase and Tenecteplase etc.

» Posterior descending artery

Ramos or intermediate artery(sometimes a third branch is
formed at the fork between left anterior descending and left
circumflex arteries)

Right Coronary Artery {arises from the aorta within the right cusp
of aortic valve and feeds blood to the right side of the heart}

Coronary Artery: The coronary arteries are the arterial blood
vessels of coronary circulation, which transport oxygenated blood to
the heart muscle [3-7]. These arteries wrap around the entire heart.
The word coronary comes from the Latin corona and Greek koron
meaning crown. The coronary arteries are mainly composed of left
and right coronary arteries and give several branches they,

Pharmacoeconomics has been stated as the interpretation and
analysis of cost of drug therapy to the health care system and society
[8, 9]. It identifies, calculates and compares the cost and effective of
drug therapy and drug products and services. Cost Effective Analysis
is defined as a set of analytical and mathematical procedures that
support the choice of approaches in various alternative approaches.
CEA evaluates only different drugs treatments for same conditions.
In CEA the cost of drugs are compared against the outcomes of the
drugs [10-14]. The cost of drugs include, Physician cost, Nursing
cost, medication cost, ambulance services, drug administration cost,
hospitalization cost and travelling costs. Effectiveness are outcomes

Left Coronary Artery {arises from the aorta within the left cusp of
aortic valve and feeds blood to the left side of the heart}
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can measured in duration of treatment, symptom free days (SMP)
and mortality rate etc.., the results of CEA shown as cost/outcome for
both treatment options [15, 16].



Konda Ravi Kiran. / International Research Journal Of Clinical Studies And Pharma Trends

Cost Effectiveness Ratios
Average cost effectiveness ratio (ACER):

This one of the method of presenting results includes calculating
the average costs effectiveness ratio (ACER) foe each alternative [17].
health care costs

Average cost effectivenessratio= ———
clinical outcomes

Incremental cost effectiveness ratio (ICER):

ICER is the key measure of the cost- effective analysis. Based on
ICER results can be analyzed.
cost of drug A-cost of drug B

Incremental costeffectiveness Ratio= Effect of drug A-Effect of drug B

Streptokinase creates an active complex which promotes the
cleavage of the Arg/Val bond in plasminogen to form the proteolytic
enzyme plasmin. Plasmin in turn degrades the fibrin matrix of the
thrombus, thereby exerting its thrombolytic action [18, 19]. This
product names available in the market were tabulated in Table 01.

Product Company Cost(Rs) Dose
Lupiflo Injection Lupin 1818.74 1500000 IU
Myokinase Inj Biocon Ltd 2135.70 15LacIU
leikinase | spp o1t India 2270.00 1.5 MIU

Injection

Table 1: Streptokinase product names, dose and their costs.

A single dose of 1.5 million IU streptokinase should be infused
intravenously over one hour.

Tenecteplase binds to the fibrin component of the thrombus
(blood clot) and selectively converts thrombus-bound plasminogen
to plasmin, which degrades the fibrin matrix of the thrombus.
Tenecteplase has a higher fibrin specificity and greater resistance to
inactivation by its endogenous inhibitor (compared to native t-PA)
[20-23]. This product names available in the market were tabulated
in Table 02.

Product Company Cost(Rs) Dose
Elaxim Emcure 34500.00 40 mg
Metalyse Boehringer 39899.00 40mg
Velix Emcure 34500.00 40 mg

Table 2: Tenecteplase product names, dose and their costs.

Tenecteplase is supplied as a sterile, lyophilized powder for
example each 50 mg vial of TNKase is packaged with one 10 mL vial
of Sterile Water for Injection, USP for reconstitution, 10mL syringe
with TwinPak Dual Cannula Device, and three alcohol prep pads.
Tenecteplase) is for intravenous administration only. A single bolus
dose should be administered over 5 seconds based on patient weight
[24-26].

Research Methodology:
Study Design: Prospective observational study.

Study Site: Study Was Conducted In Narayana Medical College And
Hospital (NMCH), in the Department of Cardiology.

Study Duration: 6 Months.
Study Population: 123 Patients.
Study Materials:
¢ Patient Data Collection Proforma.
e Questionnaire.
Study Criteria:

a) Inclusion Criteria:

e Patients both Male and Females are included in the study.

« Patients with age 19 to 75 are included in the study.
¢ Only coronary thrombosis patients are taken in to consideration.

¢ Only streptokinase and Tenecteplase prescriptions are taken in
the study.

¢ Only medication cost considered in the study.
b) Exclusion Criteria:
¢ Less than 19 years and above 75 years population are excluded.
¢ Pregnant Women are excluded in the study.
¢ Direct cost (laboratory Charges) were Excluded and indirect costs
were not taken in to the study.
Method of Data Collection:

¢ The Enrolment of patients will be done on the basis of Inclusion
and Exclusion Criteria.

e The data for the present study will be collected by Chart Review
Method, which will be collected on a specially designed patient
data collection Proforma.

» Patient data collection Proforma includes patient’s demographics
like age, gender, employment status, marital status, investigation
data, physician medication order form and nurses medication
administration record.

¢ We informed them about the confidentiality of the data and the
voluntary nature of their participation.

Calculation of INCREMENTAL COST EFFECTIVE RATIO:

ICER= Cost of drug A-Cost of drug B
Effect of drug A-Effect of drug B

Figure 1: Calculation of Incremental Cost Effective Ratio .

RESULTS

A total of 123 Coronary thrombosis Patients were recruited under
inclusion criteria and were followed for the present study. Among
them 55 were Streptokinase users and 68 were Tenecteplase users.
The data was collected and analyzed based upon the following
parameters;

Based on Age.

Based on Gender wise distribution.
Based on Literacy.

Based on Employment.

Based on Marital Status.

Based on Residence.

YV V V V V V VY

Based on Income.
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S
Streptokinase Users Tenecteplase Users E I
Total Number of Total Percentage No. of No. of S 'é:!
Age(yrs. Patients(N=123 of Patients 0.0 o, 0.0 ° T =
ge(yrs.) ( ) Patients(n=55) Percentage(%) Patients(n=68) Percentage(%) ~‘§ =
20-29 10 8.13 4 3.25 6 4.87 “Qz:f' §
30-39 11 8.94 5 4.06 6 4.87 ; “
40-49 22 17.88 9 7.31 13 10.56 ; %’
50-59 34 27.64 16 13.01 18 14.63 E §
60-69 36 29.26 16 13.01 20 16.26 g ‘;
>70 10 8.13 5 4.06 5 4.06 o =
& 3
g 3
Table 03: Classification of Patients Based on Age. Q- ;%
I3
SIS
1
Streptokinase Users Tenecteplase Users FS
Total Number Total s %
Gender of Patients Percentage of No. of No. of &
(N=123) Patients 0.0 0 0.0 o =3
Patients(n=55) Percentage(%) Patients(n=68) Percentage(%) cE
=y
o)
Male 72 58.53 32 26.01 40 32.52 =
Q
Female 51 41.47 23 18.69 28 22.76 E_
Table 4: Classification of Patients Based on Gender. =z
2
3
2
Streptokinase Users Tenecteplase Users =
S
Total Number of Percen’lt:::alo ¢ 2
Literacy Patients(N=123) - No. of 0 No. of 0 2
Patients Patients(n=55) Percentage(%) Patients(n=68) Percentage(%) S
8
Uneducated 7 5.69 3 243 4 3.25 Q
1%}
Primary 26 21.13 11 8.94 15 12.19 é
@
Secondary 35 28.45 14 11.38 21 17.07 E,
<
Graduate 34 27.64 18 14.63 16 13.01 %
1}
Undergraduate 12 9.75 5 4.06 7 5.69 1
=
Postgraduate 9 7.31 4 3.25 5 4.06 c:~
1%]
2
Table 5: Classification of Patients Based on Literacy. <
%)
2
Streptokinase Users Tenecteplase Users .‘E
=
S
Total No. Total Percentage . E‘
Employment Of Patients(N=123) |  of Patients No.o ) . i = o 3
Patients(n=55) Percentage (%) No. of Patients(n=68) Percentage (%) Z
S
QU
Yes 65 52.84 29 23.57 36 29.26 |
3
No 58 47.15 26 21.13 32 26.01 a
=}
Q
<
Table 6: Classification of Patients Based on Employment Status. )
@
=
Total No. of Total Percentage of Streptokinase Users Tenecteplase Users %
Marital Status Patients(N=123) Patients No. of Patients(n=55) | Percentage(%) | No. of Patients(n=68) | Percentage(%) 3
Married 88 71.54 40 32.52 48 39.09 :Q:
Unmarried 35 28.45 15 12.19 20 16.26 S
o~
Table 7: Classification of Patients Based on Marital Status. <}
Q
Q
3
Streptokinase Users Tenecteplase Users 2
<
Total. No. of Total Percentage of 3
Residence Patients Patients No. of No. of 3
N=123 . o - o,
( ) Patients(n=55) Percentage(%) Patients(n=68) Percentage (%) §
2
=
Urban 60 48.78 28 22.76 32 26.01 2
&
3
Rural 63 51.21 27 21.95 36 29.26 =
<
Table 8: Classification of Patients based on Residence. Q
g
@
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Streptokinase Users Tenecteplase Users 5 ;

Income Total Number of | Total Percentage of No. of No. of c; )
Patients(N=123 Patients 0.0 9 0.0 9 S =
Per year ( ) Patients(n=55) Percentage(%) Patients(n=68) Percentage(%) -§’ §
g
: -«
High Class 0 0 0 0 0 0 S,
= I

T <
Upper Middle Class N §
(5.4-8.41lakhs) 31 25.20 14 11.38 17 13.82 g ‘2
Middle Class 65 52.84 23 18.69 42 3414 =
(1.2-5.4lakhs) : ' : g Z
Below Middle Class 33
. 2 =
(72,000-1.2 22 17.88 16 13.01 6 4.87 § S
lakhs) S8
Lower Class 3 n
(<72,000) 5 4.06 2 1.62 3 2.43 E‘; :
JER
Table 9: Classification of Patients Based on Income. ’S =

=
zS
Cost parameter Total cost in Rs Mean cost o =
Direct cost Medication cost 1,24,850 2,270 %
Total cost 1,24,850 2,270 s
T
Table 10: Overall Cost of Streptokinase. g_
2
Cost parameter Total cost in Rs Mean cost =
Direct cost Medication cost 23,46,000 34,500 gu
Total cost 23,46,000 34,500 g
~
N)
Table 11: Overall Cost of Tenecteplase. S
=
Q

Name of the drug Unit cost Average cost or cost difference 2
b2}
Streptokinase 2270 g,

32230 8
Tenecteplase 34500 =

Q

3

Table 12: Comparison of Streptokinase & Tenecteplase cost. 2
s
Drug name No. Of patients Effective Ineffective %
Streptokinase 55 40 15 &

(=]
Tenecteplase 68 66 2 a
]

Table 13: Effectiveness of Streptokinase & Tenecteplase cost . 3

Drug name Unit cost Effectiveness of cost §
Streptokinase 2270 Cost effective g
Tenecteplase 34500 Cost non effective 2
\]

Table 14: Effectiveness based on cost. %

Q
g
Drug name No. Of patients Outcome =

1%)
Streptokinase 55 Average <

=
Tenecteplase 68 Effective or better =

[\
Table 15: Comparison of Streptokinase & Tenecteplase outcome. 3

X
5

I . Q
Outcome ( Effectiveness ) : o of drug A-cost of drug B S
= STREPTOKINASE EFEECTIVENESS Effect of drug A- Effect of drug B %
Q

Out of 55 patients treated with streptokinase 40 patients with . . 3
reduced occlusion(TIMI SCORE 3 )and symptoms. Discussion §
In our study out of 180 patients 123 patients are willing to provide =
ﬂ
= TENECTEPLASE EFFECTIVENESS information with age groups of 20-70 are considered for the study. g
Out of 68 patients treated with streptokinase 66 patients with  Out of which the people depended upon antiplatelet drug like 3
reduced occlusion(TIMI SCORE 3 ) and symptoms. Streptokinase and Tenecteplase the mostly used patients age group g
of 50 to 69 are mostly used. Based on the gender males are most 2
suffered with coronory thrombosis compared to females. Based on z'
R=M employment, based on literacy secondary grade and graduates mostly =
clinical outcomes used Streptokinase and Tenecteplase. Martial status of the patients S
tenectaplase used mostly in married. Based on residence rural and S
urban people used these drugs .Based on income Middle class people, S

Q

3

@
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Treatment Cost{mean} Effect Average Cost Effectiveness Ratio(ACER)
Streptokinase 2,270 40 56..75
Tenecteplase 34,500 66 522.7

Figure 2: Graphical Presentation of Cost Effectiveness plane.

upper class people used this drugs the cost of Streptokinase 2270 rs
/- and tenecteplase is 34500 rs/- and cost difference is 32230 rs/-.
out of which streptokinase is used in 55 patients and tenecteplase
in 68 patients mostly Streptokinase is effective in 40 patients and
ineffective in 15 patients,tenecteplase is effective in 66patients and
ineffective in only 2 patients. Based on the effectiveness Streptokinase
is cost effective due to its low cost and tenecteplase is of cost effective
due to its high cost. So our study findings shows that streptokinase is
cost effective with less treatment outcome but tenectaplase is highly
effective but cost is more. So cost effectiveness as per average cost
effectiveness ratio (ACER) streptokinase is organises effective.

Conclusion

This study shows that the Streptokinase is more cost effective drug
than the Tenecteplase . In cost effective analysis, it is useful to you
bring out the best alternative for the treatment to the patients who
are suffering with coronary thrombosis . Study concluded that most
of the patients who are using a streptokinase which is a cost effective
beneficial for the patients.As compared to the cost of streptokinase
with Tenecteplase, streptokinase is of less cost and easily bearable to
the patients. so instead of giving other, streptokinase is cost effective
as per Incremental cost effectiveness ratio . So the physicians and the
clinical pharmacist should have the knowledge by giving the drug to
the patients. Government has to take measures to reduce the cost
of Tenecteplase and also distribution by government schemes main
beneficial to the patients.

Acknowledgment

All thanks and praises to God Almighty for his countless, abundant
and never ending blessings in completing this work. It is a proud
privileged honor for us to express our hatful thanks and gratefulness
to all the persons who backed us directly or indirectly through out
of this research work as magnitude. Most importantly authors are
thankful to patients and health care professionals.

Funding: Self

Conflict of Interest: Not interested

References

1. The GUSTO Investigators. An international randomized trial
comparing four thrombolytic  strategies for acute myocardial
infarction. N Engl ] Med 1993;329:673-682.

2. Eisenberg JM. Clinical economics: a guide to the economic
analysis of clinical practices. JAMA 1989;262:2879-2886.

3. Rosati RA, McNeer JF, Starmer CF, Mittler BS, Morris J] Jr, Wallace
AG. A new information system for medical practice. Arch Intern
Med 1975;135:1017-1024.

4. Cox DR. Regression models and life-tables. ] R Stat Soc
[B] 1972;34:187-220Simoons ML, Vos ], Martens LL. Cost-utility

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Table 16: Calculation Of Average Cost-Effectiveness Ratio (ACER).

analysis of thrombolytic therapy. Eur Heart ] 1991;12:694-699.

Tsevat ], Dawson NV, Matchar DB. Assessing quality of life
and preferences in the seriously ill using utility theory. ] Clin
Epidemiol 1990;43:Suppl:73S-77S.

kaizner AE, Tortoledo FA, Vcrani MS, et al. Intracornnary
thrumbolytic therapy in acute myocardial infarction: a prospective
randomi/c d con trolled trial. Am ] Card iel 19X5:55:301.

Hillis LD, Borer ]. Braunwald E. ct al. High dose intravenous
streptokinase for acute myocardial infarction: preliminary results
of a mulricenter trial. .I Alii Coli Cardiel 19H5 :11:957-62.

Serruys I'W. Wijns W, van den Brand M. ct ul. Is transluminal
angioplasty mandatory after successful thrombolysis’! Br Heart.I
19X]:50: 257- 65.

DeBusk RI-. Blomqvist CG. Kouchoukos NT. et al. Identification and
treatment of low-risk patients after acute myocardial infarction
and coronary artery bypass graft surgery. N Engl .I Med 19X6:]
14:1111 - 6.

Bredlau CE, Roubin GS. Leimgruber PP. Douglas .IS. King
SB. Grucntzig AR. In-hospital morbidity and mortality in
patients undergoing elective coronary angioplasty. Circulation
1Y85:72:1044- 52.

Fibrinolytic Therapy Trialists’ (FTT) Collaborative Group:
Indications for fibrinolytic therapy in suspected acute myocardial
infarction: collaborative overview of early mortality and major
morbidity results from all randomised trials of more than 1000
patients. Lancet 1994; 343: 311-322.

British Heart Foundation. Coronary Heart Disease Statistics.
Economics Supplement. Oxford, 1998.

GUSTO III Investigators: A comparison of reteplase with alteplase
for acute myocardial infarction. N Engl ] Med 1997; 337: 1118-
1123.

Pelc A, Dardenne ], Frelon JH, et al: Incremental cost-effectiveness
ratio of alteplase in patients with acute myocardial infarction in
the French setting. Pharmacoeconomics 1997; 11: 595-605.

van Hout BA, Al M]J, Gordon GS, Rutten FF: Costs, effects and C/E
ratios alongside a clinical trial. Health Econ 1994; 3: 309-319.

Gruppo Italiano per lo Studio della Sopravvivenza nell’'Infarto
miocardico (GISSI). GISSI-2: a factorial randomized trial of
alteplase vs streptokinase and heparin vs no heparin among 12
490 patients with acute myocardial infarction. Lancet 1990; 336.

Kupersmith ], Holmes-Rovner M, Hogan A, Rovner D, Gardiner
J. Cost-effectiveness analysis in heart disease, part I: general
principles. Progr Cardiovasc Dis 1994; 37: 161-84.

Rouleau JL, Moye™ LA, Pfeffer MA et al. A comparison of
management patterns after acute myocardial infarction in Canada
and the United States. N Engl ] Med 1993; 328: 779-8.

The GUSTO Investigators. An international randomized trial
comparing four thrombolytic strategies for acute myocardial
infarction. N Engl ] Med 1993; 329: 673-82.

Boersma H, van der Vlugt M].,, Arnold AER, Deckers JW, Simoons

ML. Estimated gain in life expectancy. A simple tool to select
optimal reperfusion treatment in individual patients with
evolving myocardial infarction. Eur Heart ] 1996; 17: 64-7.

Coilen D, Rijken DC, Damme ], Billiau A. Purification of human
tissue-type plasminogen activator in centigram quantities from
human melanoma cell culture fluid and its conditioning for use in
vivo. Yhromb Haemost 1982;48:294-6.

9-T:(T)1 ‘spuai uLioyd pnis ulp) [ say uj Joidsoq buryonay

a4p) Aip1343], b Ul SIsoquiody ] A1buo.0y) fo Juawiava.], ay3 ul asp]dazoaua], pub aspuiyoida.3s Jo SISAipuy ssauaa1daffq 1s0) (1z0z) vqpg bypvulivy 1pndipny] uq ‘ULYY S Appay bUYSLL] ‘N ‘DYISMS °S ‘UDILY 1ADY DPUOY]

SYSTEMATIC REVIEW - OPEN ACCESS



SYSTEMATIC REVIEW - OPEN ACCESS

22.

23.

24.

Konda Ravi Kiran. / International Research Journal Of Clinical Studies And Pharma Trends

Kakkasseril ]S, Cranley JJ, Arbaugh ]J, Roedersheimer LR, Welling
RE. Efficacy of low dose streptokinase in acute arterial occlusion
and graft thromboembolism. Arch Surg 1985;120:427-9.

Risius B, Graor RA, Geisinger MA, Selch MG, Lucas FV, Young JR.
Thrombolytic therapy with recombinant human tissue-type
plasminogen activator: a comparison of two doses. Radiology
1987;164:465-8.

Traughber PD, Cook P& Micklos TJ, Miller FJ. Intraarterial
fibrinolytic therapy for popliteal and tibial artery obstruction:
comparison of stteptokinase and urokinase. AJR 1987;149: 453-6.
32.McNamara.

25.

26.

Risius B, Graor RA, Geisinger MA, Selch MG, Lucas FV, Young JR.
Thrombolytic therapy with recombinant human tissue-type
plasminogen activator: a comparison of two doses. Radiology
1987;164:465-8.

Wallentin L, Goldstein P, Armstrong PW, Granger CB, Adgey
AAJ], Arntz HR, et al. Efficacy and safety of tenecteplase in
combination with the low-molecular-weight heparin enoxaparin
or unfractionated heparin in the prehospital setting: the
Assessment of the Safety and Efficacy of a New Thrombolytic
Regimen (ASSENT)-3 PLUS randomized trial in acute myocardial
infarction. Circulation. 2003; 108 (2): 135-42

vVvVvvVvyVvyy

Submit your manuscript to Boston science publishing
journal and benifit from:

Convenient online submission

Rigorous peer review

Immediate publication on acceptance
Open access: articles freely available online
High visibility within the field

Retaining the copyright to your article

Submit your manuscript at + bostonsciencepublishing.us F

\C

_/

9-T:(T)1 ‘spuai uLioyd pnis ulp) [ say uj Joidsoq buryonay

a4p) Aip1343], b Ul SIsoquiody ] A1buo.0y) fo Juawiava.], ay3 ul asp]dazoaua], pub aspuiyoida.3s Jo SISAipuy ssauaa1daffq 1s0) (1z0z) vqpg bypvulivy 1pndipny] uq ‘ULYY S Appay bUYSLL] ‘N ‘DYISMS °S ‘UDILY 1ADY DPUOY]



