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TUHIN SARKAR ()

Jakir Hosssain Institute of Pharmacy, Vill. & P.O.- Miapur, Dist.- Murshidabad, Pin: 742225, West Bengal.

Email: gantuhin@gmail.com

  Home Page (http://www.jhip-india.co/)

BHUPENDRA G. PRAJAPATI ()

Ganpat Vidyanagar, Mahesna 384012

Email: bhupen27@gmail.com

  Home Page (https://skpcper.guni.ac.in/about/pharmaceutics-and-pharmaceutical-technology)

DR K RAJYALAKSHMI ()

Department of Pharmaceutical Chemistry, Vignan Pharmacy College, Vadlamudi, Guntur, A.P.

Email: drkrl3579@gmail.com

  Home Page (http://www.vignanpharmacycollege.in)

SOURAVH BAIS ()

474 VIP PARASPAR NAGAR

Email: souravh2008.123@rediffmail.com

  Home Page (https://sageuniversity.in/pharmadetail#faculty)

DR. D.S.JAYALAKSHMI ()

Sathyabama Institute of Science and Technology (deemed to be University), Rajiv Gandhi Salai, OMR

Email: jayaanand10@gmail.com

  Home Page (https://www.sathyabama.ac.in/)

DR. PARTHA NIYOGI ()

SCHOOL OF PHARMACY THE NEOTIA UNIVERSITY SARISHA, DIAMOND HARBOUR WEST BENGAL- 743 368

Email: partha.niyogi@tnu.in

  Home Page (https://www.tnu.in/our_faculty/dr-partha-niyogi/)

DR. RAJIV DUTTA ()

Shobhit Institute of Engineering & Technology (Deemed-to-be-University) NH-58, Modipuram Meerut, UP-250110. India

Email: director.sbt@gmail.com

  Home Page (rdutta.50megs.com)

PRAVEEN KUMAR UPPALA ()

LIG 163 Alakananda colony, Vizianagaram, Andhra Pradesh

Email: praveen.chintu32@gmail.com

  Home Page (http://www.ipc.gov.in/)

RAMAKRISHNA REDDY H ()

#32, Shiva shakti, 4th Cross, KBL Elite layout, J.P.Nagar 8th Phase, Bangalore-560108, Karnataka state, India.

Email: rkreddy_h@yahoo.co.in

  Home Page (https://www.apotex.com/in/contact-us)

DR. PRAVIN KUMAR SHARMA ()

Acropolis Institute of Pharmaceutical Education and Research, Indore
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Email: praveensharma910@gmail.com

  Home Page (https://aiper.ac.in/)

DR. FORAT YASIR ALJABERI ()

Chemical Engineering Department, College of Engineering, Al-Muthanna University, Samawa, Iraq

Email: furatyasir@mu.edu.iq

  Home Page (https://www.rjptonline.org/EditorialBoard.aspx)

DR. L. NANDHAKUMAR ()

Kastooribha gandhi Pharmacy college Namakkal, Rasipuram

Email: drndkumar12@gmail.com

  Home Page (https://kgpc.edu.in/kgpc/index.php)

PROF. DR. RAJIV DUTTA ()

SHOBHIT UNIVERSITY, GANGOH

Email: director.sbt@gmail.com

  Home Page (rdutta.50megs.com)

AHMED ALI MHAWESH ()

Baghdad/Iraq Al-Ghadeer Quarter

Email: alshammariahmed.a.m@gmail.com

  Home Page (https://cv.nahrainuniv.edu.iq/ar/view/464)

DR JAGDISH KAKADIYA ()

Department of Pharmacology, Parul Institute of Pharmacy and Research, Parul University, Vadodara, Gujarat, India

Email: jagdishkakadiya@gmail.com

  Home Page (https://paruluniversity.ac.in/faculty/faculty-of-pharmacy/faculty-members)

MAJIDA HAMEED KHAZAAL ()

Kufa University

Email: majdahamed69@yahoo.com

  Home Page (http://staff.uokufa.edu.iq/profile.html?majidah.alkhazaali)

DR. SHOBHIT KUMAR ()

Dr. Shobhit Kumar, Associate Professor, Department of Pharmaceutical Technology, Meerut Institute of Engineering and Technology (MIET), NH-58, Delhi-Roorkee Highway,

Meerut-250005, Uttar Pradesh, India. Tel: +91 9675598375 E-mail: shobhitkmr87@gmail.com shobhit.kumar@miet.ac.in

Email: shobhit.kumar@miet.ac.in

  Home Page (https://www.miet.ac.in/pharmacy)

DR. P. DWARAKANADHA REDDY ()

Annamacharya College of Pharmacy, Rajampet-516126, Andhra Pradesh, India

Email: dwarakanadhareddyperam@gmail.com

  Home Page (https://scholar.google.co.in/citations?user=0ygwmkUAAAAJ&hl=en)

PROF. MATOLE VINOD KALIDAS ()

Shivai Charitable trust's College of Pharmacy, Koregaonwadi Tal. Omerga Dist. Dharashiv Maharashtra India

Email: matole7414@gmail.com

  Home Page (https://prsu.ac.in/site/facultydetails?id=484)
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SANKARGANESH ()

3/478, Ajith nagar, Sathankuppam, Kelambakkam-603103, Chennai, TN

Email: bilisankar@gmail.com

  Home Page (https://hindustanuniv.ac.in/)

ALAA HUSSEIN AL-DARRAJI ()

Iraq-Misan

Email: alaa.hussein@uomisan.edu.iq

  Home Page (https://www.researchgate.net/profile/Alaa-Al-Darraji/stats/report/weekly/2022-06-12)

MANISH KUMAR ()

SD College, Barnala-148101, Punjab, India.

Email: manish@sdcollegeinstitutions.org

  Home Page (http://sdcollegeinstitutions.org/S.D.%20College/index.php)

DR. DINANATH TUKARAM GAIKWAD ()

223, Shamrao Kumbhar Nagar, Nanapatil Nagar, Kolhapur, Maharashtra, India

Email: gdinanath@gmail.com

  Home Page (http://copkolhapur.bharatividyapeeth.edu/)

DR.AHMED HAMZA AL-SHAMMARI ()

Iraq-Baghdad

Email: Ahmed.h.mezaal@alkutcollege.edu.iq

  Home Page (https://alkutcollege.edu.iq/ahmed-hamza/)

KRISHNA PRASAD NARAPEREDDY ()

1447 W Minerloop road, South Jordon, UT - 84095

Email: krishna021@gmail.com

  Home Page (https://www.reckitt.com/)

MAJID MOHAMMED MAHMOOD ()

majidm.mahmood93@uomustansiriyah.edu.iq

Email: majidmahmood93@yahoo.com

  Home Page (https://uomustansiriyah.edu.iq/e-learn/profile.php?id=687)

DR. SATHISH KUMAR KONIDALA ()

Associate Professor, Department of Pharmaceutical Sciences, Vignan's Foundation for Science Technology and Research (Deemed to be University), Vadlamudi, Guntur, A.P.,

India-522213.

Email: ksk_pharma@vignan.ac.in

  Home Page (https://vignan.ac.in/pharmafaculty.php)

MOHAMED JABER ()

University Road Aljurf P.O.Box 346

Email: mohamed.jaber@ajman.ac.ae

  Home Page (www.ajman.ac.ae)

3/31/25, 6:06 PM RJPT - Editorial Board

https://rjptonline.org/EditorialBoard.aspx 17/42

https://rjptonline.org/EditorialBoard.aspx
https://rjptonline.org/EditorialBoard.aspx
https://hindustanuniv.ac.in/
https://hindustanuniv.ac.in/
https://rjptonline.org/EditorialBoard.aspx
https://rjptonline.org/EditorialBoard.aspx
https://www.researchgate.net/profile/Alaa-Al-Darraji/stats/report/weekly/2022-06-12
https://www.researchgate.net/profile/Alaa-Al-Darraji/stats/report/weekly/2022-06-12
https://rjptonline.org/EditorialBoard.aspx
https://rjptonline.org/EditorialBoard.aspx
http://sdcollegeinstitutions.org/S.D.%20College/index.php
http://sdcollegeinstitutions.org/S.D.%20College/index.php
https://rjptonline.org/EditorialBoard.aspx
https://rjptonline.org/EditorialBoard.aspx
http://copkolhapur.bharatividyapeeth.edu/
http://copkolhapur.bharatividyapeeth.edu/
https://rjptonline.org/EditorialBoard.aspx
https://rjptonline.org/EditorialBoard.aspx
https://alkutcollege.edu.iq/ahmed-hamza/
https://alkutcollege.edu.iq/ahmed-hamza/
https://rjptonline.org/EditorialBoard.aspx
https://rjptonline.org/EditorialBoard.aspx
https://www.reckitt.com/
https://www.reckitt.com/
https://rjptonline.org/EditorialBoard.aspx
https://rjptonline.org/EditorialBoard.aspx
https://uomustansiriyah.edu.iq/e-learn/profile.php?id=687
https://uomustansiriyah.edu.iq/e-learn/profile.php?id=687
https://rjptonline.org/EditorialBoard.aspx
https://rjptonline.org/EditorialBoard.aspx
https://vignan.ac.in/pharmafaculty.php
https://vignan.ac.in/pharmafaculty.php
https://rjptonline.org/EditorialBoard.aspx
https://rjptonline.org/EditorialBoard.aspx
https://rjptonline.org/www.ajman.ac.ae
https://rjptonline.org/www.ajman.ac.ae


SANKARGANESH ()

3/478, Sathankuppam, Kelambakkam-603103, TN

Email: bilisankar@gmail.com

  Home Page (https://hindustanuniv.ac.in/assets/pdf/faculty/Food-Technology-faculty.pdf)

DR. SWAMYNATHAN G ()

Department of Biotechnology, College of Science and Humanities, SRM Institute of Science and Technology, India.

Email: swamynathanganesan.in@gmail.com

  Home Page (https://www.srmist.edu.in/department/department-of-biotechnology-science-and-humanities/)

DR ANIL KUMAR TALLAM ()

1350 Woodbourne Road, Apt-E74, Levittown, Pennsylvania, USA, Zip Code 19057

Email: anilkumartallam1@gmail.com

  Home Page (https://kvktech.com/)

BACHIR BEN SEGHIR ()

Department of Process Engineering, Faculty of Technology, University of El Oued, BP 789, El-Oued 39000, Algeria

Email: bbachir39@gmail.com

  Home Page (https://profbachir.portfolial.com/#/)

SUBRAMANIYAN VETRISELVAN ()

Assoc. Prof. Dr. Vetriselvan Subramaniyan, Ph.D. Deputy Dean M.Sc. and Ph.D. (by Research) Coordinator Faculty of Medicine, Bioscience and Nursing MAHSA University EC

Member-Overseas, Indian Pharmacological Society (IPS)

Email: vetricology@gmail.com

  Home Page (https://mahsa.edu.my/)

MAKSOOD ALI ()

9 B, Near RK Public School, Aurangabad, District - Bulandshahr

Email: drmali_pharmacy13@yahoo.com

  Home Page (https://www.orleancollege.co.in/)

DR. V. V. SATHIBABU UDDANDRAO ()

Dr. V. V. Sathibabu Uddandrao, Assistant Professor, Department of Biochemistry, K.S. Rangasamy College of Arts and Science (Autonomous), Tiruchengode-637215,

Tamilnadu, India

Email: sathibabu.u@gmail.com

  Home Page (https://www.ksrcas.edu/)

AYAN KUMAR KAR ()

Rabindra Bhavan, D.C.Sankarara, Nimtala, Tamluk -721636, East Medinipur, W.B., India

Email: ayancipt@gmail.com

  Home Page (www.urschard.com)

DR. MOUMITA HAZRA ()

Associate Professor, Department of Pharmacology, Shri Balaji Institute of Medical Science, Raipur, Chhattisgarh, India

Email: drmoumitahazra.198017thjune@gmail.com

  Home Page (drmoumitahazra170680.blogspot.com)
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SHIVAM TAYAL ()

Jhansi Road, Gwalior

Email: shivamtayal.sop@itmuniversity.ac.in

  Home Page (https://itmuniversity.ac.in/)

FATMA BASSYOUNI ()

National Research Centre, Cairo, Egypt

Email: fatma.nrc.eg@gmail.com

  Home Page (https://www.nrc.sci.eg)

OJAS PRAKASHBHAI DOSHI ()

Somerville, New Jersy, USA

Email: doshiojas96@gmail.com

  Home Page (https://cosettepharma.com/)

DR. TANAJI NANDGUDE ()

Sant Tukaram Nagar, Pimpri, Pune, Maharashtra - 411018

Email: tanaji.nandgude@dypvp.edu.in

  Home Page (https://pharmacy.dypvp.edu.in/)

DR. RAJA CHAKRAVERTY ()

5/1 Suri lane Kolkata 700014.

Email: rchakraborty20@yahoo.com

  Home Page (https://ipgmer.gov.in/)

DR. TEJ BAHADUR CHANDRA ()

School of Computer Science Engineering and Technology, Bennett University, TechZone 2, Greater Noida - 201310, Utter Pradesh, India.

Email: tejbahadur1990@gmail.com

  Home Page (https://www.bennett.edu.in/faculties/tej-bahadur-chandra/)

MAHMOUD BAHMANI ()

Biotechnology and Meicinal Plants Research Center, Ilam University of Medical Sciences, Ilam, Iran

Email: mahmood.bahmani@gmail.com

  Home Page (https://pbp.medilam.ac.ir/persons.php?ppup=1&slc_lang=en&sid=1&prsn_id=118)

DR AMBER VYAS ()

University Institute of Pharmacy, Pt. Ravishankar Shukla University, Raipur (C.G.) 492010

Email: ambervyas@gmail.com

  Home Page (https://prsu.ac.in/site/facultydetails?id=486)

DR. A.PURUSHOTHAMAN ()

PERI College of Arts and Science (Affiliated to University of Madras) PERI Knowledge Park, Mannivakkam Chennai-48, Tamil Nadu, India

Email: principalarts@peri.ac.in

  Home Page (http://peri.education/pca/index.php)

DR ELIZABETH MARY MATHEW ()

Plot 23211, Phase 4, Gaborone
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Email: mathewe@ub.ac.bw

  Home Page (https://www.ub.bw/connect/staff/11569)

DR. RAKHI MISHRA ()

Noida Institute of Engineering and Technology Pharmacy Institute, Knowledge Park 2,, Plot 19, Greater Noida 201306

Email: rakhimishra.pharmacy@niet.co.in

  Home Page (https://nietpharmacy.co.in/)

DR J ADLIN JINO NESALIN ()

T John College of Pharmacy, Gottigere, Bangalore.

Email: adlinjino@gmail.com

  Home Page (https://www.tjohncollege.com/)

PRABHU MANICKAM NATARAJAN ()

Ajman University, UAE

Email: p.natarajan@ajman.ac.ae

  Home Page (https://www.ajman.ac.ae/en/dentistry/directory/staff/prabhu-manickam-natarajan)

DR. D. NAGASAMY VENKATESH ()

Department of Pharmaceutics, JSS College of Pharmacy, Ooty-643001. The Nilgiris. Tamil Nadu

Email: nagasamyvenkatesh@jssuni.edu.in

  Home Page (https://www.jssuni.edu.in/jssaher/college-of-pharmacy-ooty/deptartment-pharmaceutics-faculty-profile.html)

DR. D. NAGASAMY VENKATESH ()

JSS College of Pharmacy, Ooty-643001. Tamil Nadu

Email: nagasamyvenkatesh@rediffmail.com

  Home Page (https://www.jssuni.edu.in/jssaher/college-of-pharmacy-ooty/deptartment-pharmaceutics-faculty-profile.html)

DR. AR MAHESH ()

Dr. AR Mahesh, Assistant Professor, Faculty of Pharmacy, MS Ramaiah University of Applied Sciences, M.S.R Nagar , M.S.R.I.T Post, Bengaluru-560054

Email: mahesh.py.ph@msruas.ac.in

  Home Page (https://www.msruas.ac.in/people/dr-ar-mahesh)

MD SARFARAZ ALAM ()

3. HIMT College of Pharmacy, Plot. No: 8, Knowledge Park I, Greater Noida, U.P – 201 310.

Email: sarfarazpharma1981@gmail.com

  Home Page (https://hcp.ac.in/)

DR. RAMANAIAH MALLA ()

Associate Professor of Chemistry, Department of Basic sciences and Humanities, Aditya Institute of Technology and Management, Tekkali-532201, Srikakulam, Andhra

Pradesh, India E-Mail: ramanaiahmalla4@gmail.com Mobile N0: +91-9704571003
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  Home Page (https://sahyadripharmacy.org/wp-content/uploads/2021/08/teaching-staff-converted.pdf)

DR GYANENDRA KUMAR SHARMA ()

Anand College of Pharmacy, Agra

Email: gyanendrasharma.acp@sgei.org

  Home Page (https://acp.edu.in/teacher/prof-dr-gyanendra-kumar-sharma/)

MISS.MALI SUNAYANA MALLAPPA ()

A/P-Andhalgaon, Pin No. -413 305 Tal- Mangalwedha, Dist-Solapur, Maharashtra, India

Email: sunayanamali01@gmail.com

  Home Page (sunayanamali01@gmail.com)

DR. ARUNACHALAM MUTHURAMAN ()

Dr. Arunachalam Muthuraman, M. Pharm., Ph.D. Associate Professor, Pharmacology Unit, Faculty of Pharmacy, AIMST University, Semeling, 08100 Bedong, Kedah Darul

Aman, Malaysia. E-mail: arunachalammu@gmail.com Phone No: +60-1136293386 (Malaysia); +91-9988040886 (India) Malaysia Office: +60-44298000 (Extn: 1281 / 1284);

Email: arunachalammu@gmail.com

  Home Page (https://www.aimst.edu.my/staff_/dr-arunachalam-muthuraman-2/)

MUKUL SHARMA ()

Faculty of Pharmacy, Medi-Caps University, Indore

Email: mukul.sharma@medicaps.ac.in

  Home Page (https://www.medicaps.ac.in/index.php?action=sf-staffdetails&staffid=1228)

PROF. DR. NAGHAM MAHMOOD ALJAM ()

Professor , Department of Chemistry , Synthetic Field, Iraq.

Email: dr.nagham_mj@yahoo.com

  Home Page (https://scholar.google.com/citations?user=0wqLJt8AAAAJ&hl=ar&gmla=AJsN-

F5GvOOKKyaAsEKCwgNKZCgs8Q95yiQZLQSWLS0iEE5AtfDpE_LPbiIC790EmRTK5DMcQdmVvSD-LcE1L5ws605G92_DOcdFrRGY6-00AQTzC-

irTZoCkvxK5m_3U1LDawTxfjKEJCl5SgviEuax2cWd414ttnqmt493TuZe2IldUgNaFOk&sciund=8034552379251919217&gmla=AJsN-F6AvIWRrBUMr5xB-

N2NQLVhVVMH2UYNPUPUwo6XitdvodTgP2H-NfP061db5-

BOPRPrupq3unxysAvMnAX_DBbYNUfhH5AwSObsyOKdwUC9lDkFjaW89CJtnjL95BpIpOPxJoTWsXyxLJ6iNNtKWKIC91rFjItdNQmcpJwkuTpIs-

sg24I&sciund=4058147899730636809)
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PRASHANT PANDEY ()

Department of Pharmaceutical Sciences, Babasaheb Bhimrao Ambedkar University, Lucknow

Email: mrpandeyprashant@gmail.com

  Home Page (https://www.bbau.ac.in/)

PATHAN HUJEB AFSAR KHAN ()

Shreeyash Institute of Pharmaceutical Education and Research Aurangabad, Maharashtra, India.

Email: pathanhujeb@gmail.com

  Home Page (https://www.syppharmacy.org/)

DR. SHIKHA MAHESHWARI ()

Pushpanjali Enclave Pitampura Delhi

Email: shikhamaheshwarimohta@gmail.com

  Home Page (https://staff.cuchd.in/StaffHome.aspx)

DR V N MEENA DEVI ()

Noorul Islam Centre for Higher Education Kumaracoil, Kanyakumari Dist. Tamilnadu 629180 India.

Email: meenadevi@niuniv.com

  Home Page (http://www.niuniv.com/)

PRASHANT PANDEY ()

Department of Pharmaceutical Sciences, Babasaheb Bhimrao Ambedkar University (A Central University), Lucknow, Uttar Pradesh, India

Email: drpandeyprashant@outlook.com

  Home Page (https://www.bbau.ac.in/index.aspx)

MR. TUSHAR PRADIP DUKRE ()

At- Malwadi; Post- Bota.

Email: tusharpd23@gmail.com

  Home Page (www.shrissiop.in)

DR. DATTATRAYA MANOHAR SHINKA ()

Rajiv Nagar Nashik Vaibhav Colony

Email: dattashinkar@gmail.com

  Home Page (https://msgpharma.org/)

PROF. SACHIN NAMDEO KOTHAWADE ()

Sitabai Thite College of Pharmacy, Pune-Nagar Bypass, Behind Hudco Colony, Shirur, Tal - Shirur, Dist - Pune, Pin - 412210

Email: sachin.kothawade23@gmail.com

  Home Page (https://stcopshirur.com/faculties/)

DR.SIVARAMAN DHANASEKARAN ()

Pandit Deendayal Energy University, Gandhinagar,Gujarat

Email: sivaramand83@gmail.com

  Home Page (https://pdpu.ac.in/)

ALI MAHMOOD RAYSHAN ()

Iraq, Karbala, City Center
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Email: alireshan@g.alzahu.edu.iq

  Home Page (https://alzahu.edu.iq/en)

DUKRE TUSHAR PRADIP ()

At- Satral, Post- Songaon, Tal- Rahuri, District-Ahmednagar, 413711

Email: tusharpd23@gmail.com

  Home Page (www.shrissiop.in)

DR. SK. ARIFA BEGUM ()

Dr. Sk. Arifa Begum, Assistant Professor, KVSR Siddhartha College of Pharmaceutical Sciences, Siddhartha Nagar, Vijayawada - 520 010, Andhra Pradesh, India.

Email: arifashaik2007@gmail.com

  Home Page (https://kvsrsiddharthapharma.edu.in/)

RUPALI NIRMAL ()

Sahajanandnagar

Email: rupalinirmalcpn@gmail.com

  Home Page (https://sanjivanipharm.org.in/)

RISHU YADAV ()

352/1 n.l.c. Kidwai Nagar Kanpur

Email: rishu.yadav789@gmail.com

  Home Page (https://mau.ac.in/school-of-pharmacy.php)

DR. YASMIN HAMID MOMIN ()

Annasaheb Dange College of B.Pharmacy, Ashta 416301

Email: mullays413@gmail.com

  Home Page (https://www.adcbp.in/b-pharm-staff)

PRAVEEN KUMAR UPPALA ()

LIG 163, Alakananda Colony, Vizianagaram, Andhra Pradesh

Email: praveen.chintu32@gmail.com

  Home Page (http://www.ipc.gov.in/)

DR. EKA INDRA SETYAWAN ()

Department of Pharmacy Udayana University

Email: ekaindrasetyawan@unud.ac.id

  Home Page (https://farmasi.unud.ac.id/)

DR. MOHAN GANDHI BONTHU ()

V. V. Institute of Pharmaceutical Sciences, Gudlavalleru, Krishna District 521356.

Email: bmgandhipharma@gmail.com

  Home Page (https://vvipsgudlavalleru.ac.in/)

SWATI GOKUL TALELE ()

Sandip Institute of Pharmaceutical Sciences,Nashik

Email: swatitalele77@gmail.com

  Home Page (https://sips.sandipfoundation.org/faculties/)
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NARESH KSHIRASAGAR ()

35-4-341 Near SR digi school bheemaram Hanamkonda

Email: nareshvcop@gmail.com

  Home Page (http://www.vaagdeviips.org/pharmaceutics/)

DR. PRAVIN KUMAR SHARMA ()

Acropolis Institute of Pharmaceutical Education and Research, Indore (M.P.)

Email: praveensharma910@gmail.com

  Home Page (https://aiper.ac.in/bottom-sidebar/it/it-faculty-member/)

HANA BAJES ()

NJ-USA

Email: bajes80@gmail.com

  Home Page (https://www.atlantic.edu/directory/faculty/bajes-hana.php)

DR. J. SIVAKUMAR ()

Assistant Professor, PG Department of Zoology, Guru Nanak College (Autonomous), Velachery, Chennai – 600 042, Tamil Nadu, India

Email: sivakumar.j@gurunanakcollege.edu.in

  Home Page (https://gurunanakcollege.edu.in/school-of-science)

DR.V.N.INDULATHA ()

8/50RC Nagar extension, Othakkalmandapam, Coimbatore, Tamilnadu, India

Email: profindulatha@gmail.com

  Home Page (https://nchs.nirmalacollege.edu.in)

RISHIKESH BACHHAV ()

Anjaneri, Trymbakeshwar

Email: bachhavrss@rediffmail.com

  Home Page (https://www.sapkalpharmacy.org)

DR. M.S. ARUN ()

Faculty of Pharmacy, JKKN College of Pharmacy, Kumarapalayam, Namakkal -638183.

Email: arun.ms@jkkn.ac.in

  Home Page (www.pharmacy.jkkn.ac.in)

DEEPANJAN DATTA ()

Department of Pharmacy Lloyd Institute of Management & Technology (Pharm.) Plot No.11, Knowledge Park 2 Greater Noida, U.P. 201306

Email: deepanjan.datta@lloydpharmacy.edu.in

  Home Page (https://lloydpharmacy.edu.in/)

DR. L. NANDHKAUMAR.,M.PHARM.,P ()

521, Perur Main Rd, Telungu Palayam Pirivu, Priya Nagar, Selvapuram South, Coimbatore, Tamil Nadu 641008

Email: drndkumar12@gmail.com

  Home Page (https://www.ccp.ac.in/)
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ATUL SHIVAJI GURAV ()

Vidyanagar, Karad, Satara, MS, India

Email: atulgurav800@gmail.com

  Home Page (http://dcpmasur.com/)

DR. SABER ABBASZADEH ()

Departmemt of Biochemistry and genetics, Lorestan University of Medical Sciences, Khorramabad, Iran

Email: drsaberabbaszadeh20@gmail.com

  Home Page (https://www.scopus.com/authid/detail.uri?authorId=57194335679)

NIKHIL PREM RAJNANI ()

Plot No. 23, Jote Joy Building, Rambhau Salgaonkar Road, Cuffe Parade, Mumbai 400 005, Maharashtra, India

Email: np.rajnani@kmkcp.edu.in

  Home Page (https://kmkcp.edu.in/)

NIKHIL RAJNANI ()

Plot No. 23, Jote Joy Building, Rambhau Salgaonkar Rd, Cuffe Parade, Mumbai, Maharashtra 400005

Email: np.rajnani@kmkcp.edu.in

  Home Page (https://kmkcp.edu.in/staff/)

DR.R.SRIMATHI ()

Department of Pharmaceutical Chemistry SRM College of Pharmacy SRMIST

Email: srimathi.radhakrishnan88@gmail.com
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Effectivity Evaluation of Bisoprolol as Additional
Hypertension Therapy in Geriatrics with Type 2 Diabetes
Mellitus while ongoing with Dual Oral Anti-Hypertension

Agent: A Cohort Study
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ABSTRACT:
Background: Bisoprolol is a beta-blocker agent that is widely used as an antihypertensive agent, cardiac rate control, and agent to improve the cardiac ejection
fraction. Bisoprolol is commonly added to hypertension therapy in patients with a high risk of heart disease such as hypertension with diabetes. The
effectiveness of beta-blocker agents in the treatment of hypertension in geriatrics with diabetes without a history of CVD who are currently using dual therapy
is still minimal. Evaluation of this matter needs to be done to complement scientific evidence in the use of bisoprolol in the treatment of hypertension in
geriatrics with type 2 diabetes mellitus. Objective: This study aims to compare the effectiveness of bisoprolol as additional therapy in geriatric patients who
have diabetes hypertension without CVD history while they are ongoing dual oral antihypertension therapy. Method: A cohort study involving 82 geriatrics
was prospectively observed for four weeks. The exposure in this study was the bisoprolol agent. Subjects were divided into two groups, where all patients
would undergo dual antihypertensive agents, namely Angiotensin-Receptor-Blocker (ARB) and Calcium-Channel-Blocker (CCB). Reductions in systolic and
diastolic blood pressure were observed as primary outcomes, and success in achieving blood pressure goals was observed as a secondary outcome in the study.
Result: There was no difference in the decrease in systolic and diastolic blood pressure in the exposure and non-exposure groups (p> 0.05). Judging from the
large number of patients who successfully achieved the therapeutic target also showed no significant difference between the exposure and non-exposure groups
with systolic and diastolic risk difference (RD) values of 1,091 (CI95%: 0.545-2.184) and 1,222 (CI95%: 0.781-1.913). Conclusion: The addition of bisoprolol
agents in geriatric patients with hypertension and diabetes without a history of CVD is not required.
 
KEYWORDS: Bisoprolol, Oral Antihypertensive, Type 2 Diabetes Mellitus, Geriatrics, Combination Therapy.
 
 

INTRODUCTION:
Hypertension is a metabolic syndrome that often appears as a concomitant disease in people with diabetes, heart disease, and kidney disease. People can
categorize to be hypertensive if they have a blood pressure >130/80 mmHg1. People with blood pressure above 140/90 needs to be watched because the risk of
heart and blood vessel diseases increases two times greater2–4.
 
Diabetes Mellitus is a disease that has a correlation with hypertension. Patients with diabetes mellitus with uncontrolled blood sugar levels have a risk of

experiencing secondary hypertension 1.7 times greater than non-diabetes patients1–3.
 

Geriatrics is one of the populations that needs attention on this issue. Elderly patients who have diabetes with hypertension must be treated seriously7–11.
Besides controlling blood glucose levels, controlling blood pressure has been shown to reduce the risk of cardiovascular disease by 20%-25% for myocardial

infarction, 35%-40% for stroke, and by 50% for heart failure1,4. Geriatric populations tend to have difficulty controlling blood pressure due to decreased
physiological function of related organs and decreased vascular flexibility13–17. This condition requires the right combination of oral antihypertension (OAH)

to be able to maintain the blood pressure within safe limits5.
 
Bisoprolol is an interesting drug to discuss in the treatment of hypertension with accompanying diabetes mellitus. Bisoprolol tends to exhibit lower blood
pressure reduction outcomes when given monotherapy but has an excellent effect when given in combination with Angiotensin-Converting-Enzyme-Inhibitor

(ACEI), Angiotensin-Receptor-Blocker (ARB), Calcium-Channel-Blocker (CCB), and diuretic drugs9–11. Patients with a history of cardiovascular disease
also show improvement in blood pressure control and prevent recurrent cardiovascular disease (CVD) when there is the addition of bisoprolol in hypertension

therapy6,7.
 
There is not much evidence to explain the effectiveness of bisoprolol in geriatric patients with hypertension and diabetes without a history of CVD who are
currently on dual OAH therapy. This study aims to compare the effectiveness of bisoprolol as additional therapy in geriatric patients who have diabetes
hypertension without CVD history. The results of this study are expected to provide evidence related to “needed” or “not needed” for the addition of bisoprolol
in geriatric patients with diabetes hypertension, non-CVD history.
 
METHODS:
1.     Study Design and Sample Size:
The design of this study was a prospective cohort study. This study design was done by observed the research subjects who get exposure and non-exposure to
then looking for the resulting outcomes in the future. This research was conducted at one of the hospitals owned by the Indonesian National Police, which is
located in the West Java Province of Indonesia in the period December 2018 to June 2019. This study has been approved by the ethics commission with
approval number B/2121/VIII/2019/KEPK. All patients included in this study were understand the aims and the objectives of the study and agreed to be
involved after completing and signing informed consent. Subjects who had met the inclusion and exclusion criteria were then sampled using a non-probability
technique, namely consecutive sampling. Subjects who received additional bisoprolol therapy were allocated to the exposure group and without bisoprolol to
the non-exposure group. The minimum sample size that must be met based on a cohort formula in this study was 60 subjects, which were divided into two
groups. This minimum number of samples had an analytical confidence level of 5% and a power of statistics of 80%.
 
2.     Study Population and Procedures:
The population in this study was elderly (>60 years old) who were undergoing hypertension therapy and had type 2 diabetes mellitus. The study population
was undergoing outpatient treatment at the Indonesian National Police Hospital in the designated time period. This study sample was a part of the population
that meets the study inclusion criteria. Inclusion criteria set in the study include a subject having a minimum age of 60 years or over; have a history of at least
stage I hypertension with type 2 diabetes mellitus; currently undergoing mono hypertension therapy with uncontrolled blood pressure; and observed on the
addition of second or third hypertension therapy with ACEI ARB CCB diuretic or beta blocker (bisoprolol) according to the hospital's prescribing pattern
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addition of second or third hypertension therapy with ACEI, ARB, CCB, diuretic or beta-blocker (bisoprolol) according to the hospital s prescribing pattern.
Patients who were not willing to be part of the study; had a history of CVD; suffered from "emergency hypertension," as well as "urgency hypertension" were
excluded from this study. All patients who were included in the study criteria, but during the follow-up period, they were lost of contact, they would be
categorized as dropout criteria.
 
In this observational study, researchers did not intervene in therapies that have been chosen by doctors. However, patients will be grouped based on the therapy
obtained. Subjects who received dual hypertension therapy with the addition of bisoprolol were included in the exposure group, while subjects who received
dual hypertension therapy without the addition of bisoprolol were included in the non-exposure group. All subjects in each group will be followed for four
weeks. Four weeks is the subject's routine control time to the hospital. After four weeks, the outcomes that arise from exposure can be observed for analysis.
 
3.     Data Collection:
All data were obtained through direct observation of the study subjects when the subjects exercised control at the hospital polyclinic. Supporting data was also
obtained from the patient's medical record. In this study, data will be collected into several categories consisting of baseline demographic characteristics (age,
gender, blood sugar profile, BMI, and duration of diabetes); oral antihypertensive drug profiles (classes, dosage, and frequency of administration); and systolic-
diastolic blood pressure (before getting exposure and after getting exposure).
 
4.     Clinical Outcome:
The outcome of this study was a decrease in systolic and diastolic blood pressure measured by mercury sphygmomanometer. The measurement of blood
pressure was repeated three times. The patient's baseline blood pressure was determined by averaging the actual measurements and the previous month's blood
pressure history. Blood pressure after an observation was determined through the measurement of the average blood pressure of the patient for three
consecutive days. The exposure in this study was the addition of the bisoprolol agent at a dose of 5 mg once a daily to the study subjects.
 
5.     Statistical Analysis:
The data obtained were analyzed by IBM SPSS version 21. he primary outcome evaluation was performed using a combination of dependent t-test,
independent t-test, and risk difference (RD). The t-test was used to analyze independent data that were normally distributed, such as sociodemographic
parameters, comparison of systolic, and diastolic blood pressure. Chi-square was used for categorical data analysis on demographic characteristics. The risk
difference was used to see the risk ratio for bisoprolol as an agent to assess the patient's blood pressure achievement (secondary outcome). All statistical
analyzes were two-tailed, and p-values <0.05 were considered as statistically significant. Data on oral antihypertensive drug, dosage, and frequency of
administration profile were presented descriptively.
 
RESULTS:
During the study period, 122 patients were found to be potentially part of the study. In the initial screening, 36 subjects were excluded because they did not
meet the study criteria. A total of 86 subjects met the study criteria and followed the treatment for four weeks. During the follow-up process, there were four
subjects dropped out because they lost contact. A total of 82 study subjects was successfully followed until the final stage. The process of determining the
subjects of study in more detail is presented in Figure 1.
The demographic characteristics showed no significant difference between the two groups, except for the BMI variable. Subjects in the exposure group had a
higher tendency for BMI compared to other groups. In general, subjects in this study can be stated to have uniform baseline characteristics. Detailed
demographic characteristics data are shown in Table 1. From a total of 82 subjects observed, all patients went home with a dual OAH consisting of ARB and
CCB. In the exposure group, additional bisoprolol therapy was observed during the study. Profile of drug types, dosages, and frequency of administration are
presented in more detail in Tables 2 and 3.
 
The baseline of blood pressure between groups was equivalent. Its average range was 150/84mmHg to 153/87mmHg. This condition described that patient's

blood pressure was still in the category of stage I hypertension based on JNC 71. Before this study was conducted, the patient was still using OAH as a
monotherapy. Patients with diabetic hypertension have a blood pressure target of <130/80 mmHg, so that clinicians tried to make additional dual and triple
therapy.
After four weeks of prospective follow-up, the study subjects showed improvement in blood pressure. Both the non-exposure and exposure groups showed
significant improvement in blood pressure compared to baseline blood pressure (p <0.05). Interesting things were found when comparing groups. The addition
of the 5 mg bisoprolol agent (exposure group) to the study subjects did not show superior changes in systolic and diastolic blood pressure compared to the non-
exposure group (p> 0.05). Results are shown in Tables 4 and 5.
 

Figure 1. Flow Chart of Subjects Selection
 
Table 1. Subject Baseline Characteristics

S. No Baseline Characteristics Non-Exposure Group
(n=42)

Exposure Group (n=42) p-value Type of Analysis

1 Age (year ± SD) 70 ± 5 71 ± 6 0.342 t-test
2 Gender [n (%)]

Male 17 (41.46) 16 (39.02) 0.822 Chi-S
Female 24 (58.54) 25 (60.98)

3 Blood Pressure (mmHg ± SD)
  SBP 150 ± 17 153 ± 18 0.415 t-test
  DBP 84 ± 13 87 ± 16 0.349 t-test
4 ARBG (mg/dL ± SD) 167 ± 56 161 ± 49 0.637 t-test
5 BMI (kg/m2 ± SD) 24 ± 1 26 ± 2 0.003* t-test
6 Diabetes Duration [year (%)]

>5 year 26 (63.41) 30 (73.17) 0.342 Chi-S
<5 year 15 (36.59) 11 (26.83)

Table information: n=subjects; SD=standard deviation; SBP=systolic blood pressure; DBP=diastolic blood pressure; ARBG=average random blood glucose; BMI=body mass index; Chi-S=chi-square
test; *=statistically significant.
 
Table 2. Oral Antihypertensive Profile in Subjects

S. No OAH Classes Generic Name Non-Exposure Group [n (%)] n=42 Exposure Group [n (%)] n=42
1 ARB Valsartan 21 (51.22) 35 (85.37)

Telmisartan 6 (14.63) 0 (0)
Candesartan 10 (24.39) 4 (9.76)
Irbesartan 3 (7.32) 1 (2.44)

2 CCB Amlodipine 33 (80.49) 39 (95.12)
Nifedipine 8 (19.51) 2 (4.88)

3 Selective BB Bisoprolol 0 (0) 41 (100)
Table information: OAH=oral antihypertension; ARB=angiotensin receptor blocker; CCB=calcium channel blocker; BB=beta blocker; n=subjects.
 
Table 3. Oral Antihypertensive Dosage and Frequency of Administration Profile in Subjects

S. No OAH Classes Generic Name Dosage Frequency of Administration
1 ARB Valsartan 80 and 160 mg Once Daily

Telmisartan 80 mg Once Daily
Candesartan 8 and 16 mg Once Daily
Irbesartan 150 and 300 mg Once Daily

2 CCB Amlodipine 5 and 10 mg Once Daily
Nifedipine 30 mg XR Once Daily

3 Selective BB Bisoprolol 5 mg Once Daily
Table information: OAH=oral antihypertension; ARB=angiotensin receptor blocker; CCB=calcium channel blocker; BB=beta blocker; XR=extended release.
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Table 4. Comparative Analysis of Dependent and Independent Systolic Blood Pressure

Group Variable Baseline (mmHg ± SD) Post Observation (mmHg ± SD) Differences (mmHg ± SD) p-value Dependent Group p-value Independent Group
Non Exposure (n=41) SBP ± SD 150 ± 17 141 ± 19 9 ± 1 0.004* 0.115
Exposure (n=41) SBP ± SD 153 ± 18 142 ± 22 11 ± 4 0.009*

Table information: n=subjects; SD=standard deviation; SBP=systolic blood pressure; *=statistically significant.
 
Table 5. Comparative Analysis of Dependent and Independent Diastolic Blood Pressure

Group Variable Baseline (mmHg ± SD) Post Observation (mmHg ± SD) Differences (mmHg ± SD) p-value Dependent Group p-value Independent Group
Non Exposure (n=41) DBP ± SD 84 ± 13 78 ± 10 6 ± 3 0.001* 0.585
Exposure (n=41) DBP ± SD 87 ± 16 82 ± 12 5 ± 3 0.021*

Table information: n=subjects; SD=standard deviation; DBP=diastolic blood pressure; *=statistically significant.

 
Table 6. Risk Difference Analysis of Systolic Blood Pressure

Group SBP Goal (<130mmHg) SBP Not Achieved (>130mmHg) RD CI 95% p-value
Non Exposure (n=41) 12 (29.27%) 29 (70.73%) 1.091 0.545-2.184 0.806
Exposure (n=41) 11 (26.83%) 30 (73.17%)

Table information: n=subjects; SBP=systolic blood pressure; RD=risk difference; CI=confidence interval.
 
Table 7. Risk Difference Analysis of Diastolic Blood Pressure

Group DBP Goal (<80mmHg) DBP Not Achieved (>80mmHg) RD CI 95% p-value
Non Exposure (n=41) 22 (53.66%) 19 (46.34%) 1.222 0.781-1.913 0.377
Exposure (n=41) 18 (43.90%) 23 (56.10%)

Table information: n=subjects; DBP=diastolic blood pressure; RD=risk difference; CI=confidence interval.
 

In this study, it was found that bisoprolol did not provide better systolic and diastolic blood pressure improvements, although it was found to be a significant
improvement in blood pressure when compared with baseline blood pressure. This illustrates that, if the patient has characteristics similar to the subjects in this
study, the addition of bisoprolol as an additional therapy is not necessary. The analysis continued by looking at the distribution of study subjects who achieved
their hypertension therapy goals in diabetes mellitus. The results of the analysis are shown in Tables 6 and 7.
 
The results of the number of study subjects who achieved the systolic and diastolic blood pressure goals between groups also showed results that were not
significantly different (p>0.05). Risk difference (RD) values for systolic and diastolic blood pressure were 1.091 (CI95%: 0.545-2.184) and 1.222 (CI95%:
0.781-1.913), respectively, where these results describe that both the non-exposure and exposure groups have a balanced ability to improve blood pressure to
achieve goals. The addition of bisoprolol agents in this study did not show better changes in systolic and diastolic blood pressure compared to other groups.
 
DISCUSSION:

Bisoprolol is a beta-1 selective antagonist drug, where it is widely used in CVD therapy10. The role of bisoprolol as an antihypertensive agent, cardiac rate
control, and an agent for maintaining cardiac ejection fraction has been proven effective8–13. The results of this study showed that bisoprolol did not provide a
better outcome in reducing systolic and diastolic blood pressure compared to the control group. Generally, based on evidence, beta-blocker agents do not show

better effectiveness compared to antihypertensive agents such as ACEI, ARB, CCB, and diuretic when the patient has no history of CVD6,14–16. A systematic
review shows that the administration of beta-blocker agents was no better in terms of total mortality and the incidence of Adverse Drug Reaction (ADR) than
diuretic agents, CCB, and Renin-Angiotensin-Aldosterone System (RAAS). However, beta-blockers show better outcomes in patients with

CVD6,10,11,13,14,16.
 
The subjects in this study did not have a history of CVD, but they had a CVD risk. In this condition, bisoprolol as an exposure agent shows no better blood
pressure reduction outcome. Bisoprolol has a selective mechanism of action to reduce cardiac output by inhibiting beta-adrenergic receptors so that blood

pressure can decrease, rate control is better, and can improve the reduction in heart ejection fraction8,9,14,15. Hypertension in subjects without a history of
CVD showed good effectiveness in reducing blood pressure when interfering with total peripheral resistance and cardiac output by RAAS, diuretic and CCB

drugs therapy without beta-blocker drugs3,4,8,13,14.
 
The results of this study indicate that geriatric patients who have hypertension and diabetes without a history of CVD, the selection of dual or triple therapy is

recommended to choose a combination of RAAS, CCB, or diuretic agents before adding beta-blocker agents6,11,14,15. The addition of a beta-blocker agent
cannot be stated wrong in this case, but the addition of a beta-blocker in this condition is still unnecessary in the subject's condition in this study6,8,14,15. This
study has the limitation of not evaluating the potential side effects of bisoprolol that may occur in people with hypertension and diabetes. Some studies say that
beta-blocker agents were at risk for causing dangerous ADRs such as hypoglycemia in patients with diabetes, but there was not much solid evidence to support

that finding16–19.
 
Recommendations that can be informed to clinicians who treat geriatric patients with hypertension and diabetes based on the results of this study are always to
monitor the patient's blood pressure and blood sugar profile. Geriatrics is a population that is vulnerable to ADR, so it needs to increase vigilance during the
use of polypharmacy. When geriatric blood pressure has not been controlled with monotherapy or dual therapy, consider adding other antihypertensive agents

such as RAAS, CCB, or diuretics first before choosing a beta-blocker agent7,16,18,20. Evaluation of geriatric blood pressure should be done more frequently,
like 2-3 times a month.
 
CONCLUSION:
The addition of bisoprolol agents in geriatric patients with hypertension and diabetes without a history of CVD showed ineffectiveness related to a reduction in
systolic and diastolic blood pressure. Geriatrics with uncontrolled blood pressure without a history of CVD have not yet required bisoprolol as an additional
antihypertensive agent to control the blood pressure of these geriatric patients.
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