Call for Editorial Board Members

Asyouare well aware that we area medical and health sciences publishers;
publishing peer-reviewed journals and books since 2004.

We are always looking for dedicated editorial board members for our
journals. If you completed your master's degree and must have at least
five years experience in teaching and having good publication records in
journals and books.

If you are interested to be an editorial board member of the journal; please
provide your complete resume and affiliation through e-mail (i.e. info@
rfppl.co.in) or visit our website (i.e. www.rfppl.co.in) to register yourself
online.

Call for Publication of
Conference Papers/Abstracts

We publish pre-conference or post-conference papers and abstracts in
our journals, and deliver hard copy and giving online access in a timely
fashion to the authors.

For more information, please contact:

_./ For more information, please contact: \._
A Lal

Publication-in-charge

Red Flower Publication Pvt. Ltd.

48/41-42, DSIDC, Pocket-11

Mayur Vihar Phase-I
Delhi - 110 091 (India)
Phone: 91-11-79695648

"\ E-mail: info@rfppl.co.in /"




Free Announcements of your
Conferences/Workshops/CMEs

This privilege to all Indian and other countries conferences organizing
committee members to publish free announcements of your conferences/
workshops. If you are interested, please send your matter in word
formats and images or pictures in JPG/JPEG/ Titf formats through e-mail
attachments to sales@rfppl.co.in.

Terms & Conditions to publish free announcements:
1. Only conference organizers are eligible up to one full black and
white page, but not applicable for the front, inside front, inside
back and back cover, however, these pages are paid.

2. Only five pages in every issue are available for free announcements
for different conferences.

3. This announcement will come in the next coming issue and no
priority will be given.

4. All legal disputes subject to Delhi jurisdiction only.

5. The executive committee of the Red Flower Publication reserve
the right to cancel, revise or modify terms and conditions any time
without prior notice.

_./ For more information, please contact: \_
A Lal
Publication-in-charge
Red Flower Publication Pvt. Ltd.
48/41-42, DSIDC, Pocket-II
Mayur Vihar Phase-I
Delhi - 110 091 (India)
Phone: 91-11-79695648

'\ E-mail: info@rfppl.co.in {/"




Win Free Institutional Subscription!

Simply fill out this form and return scanned copy through e-mail or by post to us.
Name of the Institution

Name of the Principal/Chairman

Management (Trust/Society / Govt./ Company)
Address 1

Address 2
Address 3
City
Country
PIN Code
Mobile
Email

We are regular subscriber of Red Flower Publication journals.
Year of first subscription

List of ordered journals (if you subscriberd more then 5 titles, please attach separate sheet)

Ordered through

Name of the Vendor Subscription Year Direct/subs Yr

Name of the journal for which you wish to be free winner

Terms & Conditions to win free institutional subscription

1. Only institutions can participate in this scheme

2. In group institutions only one institution would be winner

3. Only five institutions will be winner for each journal

4. An institution will be winner only for one journal

5. The free subscription will be valid for one year only (i.e. 1 Jan - 31 Dec)

6. This free subscription is not renewable, however, can be renewed with payment

7. Any institution can again participate after five years

8. All legal disputes subject to Delhi jurisdiction only

9. This scheme will be available to participate throughout year, but draw will be held in last week of
August every year

10. The executive committee of the Red Flower Publication reserve the right to cancel, revise or modify

terms and conditions any time without prior notice.

I confirm and certify that the above information is true and correct to the best of my knowledge and belief.

Place: Signature with Seal

Date:




Revised Rates for 2024 (Institutional)

Title of the Journal

Community and Public Health Nursing

Indian Journal of Agriculture Business

Indian Journal of Anatomy

Indian Journal of Ancient Medicine and Yoga
Indian Journal of Anesthesia and Analgesia

Indian Journal of Biology

Indian Journal of Cancer Education and Research
Indian Journal of Communicable Diseases

Indian Journal of Dental Education

Indian Journal of Diabetes and Endocrinology
Indian Journal of Emergency Medicine

Indian Journal of Forensic Medicine and Pathology
Indian Journal of Forensic Odontology

Indian Journal of Genetics and Molecular Research
Indian Journal of Law and Human Behavior
Indian Journal of Legal Medicine

Indian Journal of Library and Information Science
Indian Journal of Maternal-Fetal & Neonatal Medicine
Indian Journal of Medical and Health Sciences
Indian Journal of Obstetrics and Gynecology
Indian Journal of Pathology: Research and Practice
Indian Journal of Plant and Soil

Indian Journal of Preventive Medicine

Indian Journal of Research in Anthropology
Indian Journal of Surgical Nursing

Indian Journal of Trauma and Emergency Pediatrics
Indian Journal of Waste Management
International Journal of Food, Nutrition & Dietetics
International Journal of Forensic Science
International Journal of Neurology and Neurosurgery
International Journal of Pediatric Nursing
International Journal of Political Science
International Journal of Practical Nursing
International Physiology

Journal of Aeronautical Dentistry

Journal of Animal Feed Science and Technology
Journal of Cardiovascular Medicine and Surgery
Journal of Emergency and Trauma Nursing
Journal of Food Additives and Contaminants
Journal of Food Technology and Engineering
Journal of Forensic Chemistry and Toxicology
Journal of Global Medical Education and Research
Journal of Global Public Health

Journal of Microbiology and Related Research
Journal of Nurse Midwifery and Maternal Health
Journal of Orthopedic Education

Journal of Pharmaceutical and Medicinal Chemistry
Journal of Plastic Surgery and Transplantation
Journal of Psychiatric Nursing

Journal of Radiology

Journal of Social Welfare and Management

New Indian Journal of Surgery

Ophthalmology and Allied Sciences

Pediatrics Education and Research

Physiotherapy and Occupational Therapy Journal
REP Gastroenterology International

RFP Indian Journal of Hospital Infection

RFP Indian Journal of Medical Psychiatry

RFP Journal of Biochemistry and Biophysics

REP Journal of Dermatology

RFP Journal of ENT and Allied Sciences

RFP Journal of Gerontology and Geriatric Nursing
RFP Journal of Hospital Administration

Urology, Nephrology and Andrology International

Frequency

Triannual
Semiannual
Quarterly
Quarterly
Bi-monthly
Semiannual
Semiannual
Semiannual
Quarterly
Semiannual
Quarterly
Quarterly
Semiannual
Semiannual
Semiannual
Semiannual
Triannual
Semiannual
Semiannual
Quarterly
Triannual
Semiannual
Semiannual
Semiannual
Triannual
Quarterly
Semiannual
Triannual
Semiannual
Quarterly
Triannual
Semiannual
Triannual
Triannual
Quarterly
Semiannual
Quarterly
Semiannual
Semiannual
Semiannual
Semiannual
Semiannual
Semiannual
Semiannual
Triannual
Triannual
Semiannual
Semiannual
Triannual
Semiannual
Quarterly
Quarterly
Triannual
Quarterly
Quarterly
Semiannual
Semiannual
Semiannual
Semiannual
Semiannual
Semiannual
Semiannual
Semiannual
Semiannual

India(INR)
Print Only

6500
6500
9500
9000
8500
6500
10000
9500
6500
9000
13500
17000
6500
8000
7000
9500
10500
10500
8000
10500
13000
7500
8000
13500
6500
10500
10500
6500
11000
11500
6500
7000
6500
8500
8000
9000
11000
6500
6500
6000
10500
7000
13000
9500
6500
6500
17500
27500
6500
9000
8500
9000
7000
8500
10000
7000
13500
9000
8000
6500
6500
6500
8000
8500

India(INR) Ing;‘f&‘éet))
Online Only Print Only

6000 507.81
6000 507.81
9000 742.19
8500 703.13
8000 664.06
6000 507.81
9500 781.25
9000 742.19
6000 507.81
8500 703.13
13000 1054.69
16500 1328.13
6000 507.81
7500 625

6500 546.88
9000 742.19
10000 82031
10000 82031
7500 625

10000 82031
12500 1015.63
7000 585.94
7500 625

13000 1054.69
6000 507.81
10000 82031
10000 82031
6000 507.81
10500 859.38
11000 898.44
6000 507.81
6500 546.88
6000 507.81
8000 664.06
7500 625

8500 703.13
10500 859.38
6000 507.81
6000 507.81
5500 468.75
10000 82031
6500 546.88
12500 1015.63
9000 742.19
6000 507.81
6000 507.81
17000 1367.19
27000 2148.44
6000 507.81
8500 703.13
8000 664.06
8500 703.13
6500 546.88
8000 664.06
9500 781.25
6500 546.88
13000 1054.69
8500 703.13
7500 625

6000 507.81
6000 507.81
6000 507.81
7500 625

8000 664.06

Outside
India(USD)
Online Only
468.75
468.75
703.13
664.06
625
468.75
742.19
703.13
468.75
664.06
1015.63
1289.06
468.75
585.94
507.81
703.13
781.25
781.25
585.94
781.25
976.56
546.88
585.94
1015.63
468.75
781.25
781.25
468.75
820.31
859.68
468.75
507.81
468.75
625
585.94
664.06
820.31
468.75
468.75
429.69
781.25
507.81
976.56
703.13
468.75
468.75
1328.13
2109.38
468.75
664.06
625
664.06
507.81
625
742.19
507.81
1015.63
664.06
585.94
468.75
468.75
468.75
585.94
625

Terms of Supply:

All legal disputes subject to Delhi jurisdiction.

O RN G

Cancellations are not accepted orders once processed.

Demand draft/cheque should be issued in favour of “Red Flower Publication Pvt. Ltd.” payable at Delhi.
Full pre-payment is required. It can be done through online (http://rfppl.co.in/subscribe.php?mid=7).

No claims will be entertained if not reported within 6 months of the publishing date.

Orders and payments are to be sent to our office address as given below.

10. Postage & Handling is included in the subscription rates.

Agency discount 12.5%. Issues will be sent directly to the end user, otherwise foreign rates will be charged.
All back volumes of all journals are available at current rates.
All journals are available free online with print order within the subscription period.

11. Subscription period is accepted on calendar year basis (i.e. Jan to Dec). However orders may be placed any time throughout the year.

Order from

Red Flower Publication Pvt. Ltd., 48/41-42, DSIDC, Pocket-1I, Mayur Vihar Phase-I, Delhi - 110 091 (India)

Mobile: 8130750089, Phone: 91-11-79695648 E-mail: sales@rfppl.co.in, Website: www.rfppl.co.in




RFP Journal of
Biochemistry and Biophysics

Editor-in-Chief

Sanjay Swami
Assistant Professor,
Department of Biochemistry,
Topiwala National Medical College
and B.Y.L Nair Charitable Hospital,
Mumbai, Maharashtra 400008, India.
E-mail: sanjviews@yahoo.co.in

National Editorial Advisory Board

KS Meera Sangeeta Mahadeva Patil
Professor & Head, Department of Biochemistry, Associate Professor, Department of Biochemistry, DVVPF's
M.S. Ramaiah Medical College, Bengaluru, Medical College, Ahmednagar, India
Karnataka 560054, India. Email: nsrk_om@rediffmail.com

E-mail: meerasrinath@hotmail.com
Ashish Kumar

Neha Sharma Animal Husbandry and Fisheries Resources, Animal Husbandry

Associate Professor, Department of Medical Biochemistry, and Fisheries Resources Government of Bihar

Geetanjali Medical College and Hospital, Udaipur,
Rajasthan 313002, India

E-mail: nehal6.sharma@gmail.com K.P. Mishra

504, Neelyog Residency CHS Ltd,

Email: ashishvet77@gmail.com

Sandhya Jathar
Professor, Dept. of Biochemistry, Padmashree Dr. D.Y. Patil Mumbai, India,
Medical College, Navi Mumbai, Maharashtra 400706, India. Email: mishra_kaushala@rediffmail.com
E-mail: dr.sandhya_jathar@rediffmail.com Shiv Kumar
Tanveer Ali Dar supervision of Prof. Duc Dong, Sanford Burnham Prebys
Assistant Professor, Clinical Biochemistry, University of Medical Discovery Institute, La Jolla California,
Kashmir, Hazratbal Srinagar, Jammu & Kashmir 190006, India United States

E-mail: tanveerali@kashmiruniversity.ac.in Email: skumar@sbpdiscovery.org

Managing Editor Publication Editor

A. Lal Dinesh Kr. Kashyap
All right reserved. The views and opinions Corresponding address
expressed are of the authors and not of the RFP Red Flower Publication Pvt. Ltd.
Journal of Biochemistry and Biophysics. RFP 48/41-42 DSIDC, Pocket-1I, Mayur Vihar
Journal of Biochemistry and Biophysics does Phase-I, Delhi - 110 091(India)
not guarantee directly or indirectly the quality or Phone: 91-11-79695648,
efficacy of any product or service featured in the E-mail: info@rfppl.co.in,
advertisement in the journal, which are purely Web: www .rfppl.co.in

commercial.



urod[ddyipojur :[rew-g ‘85966964 L1-16 PDUOY]
6800S£0€18 IGO0 “(BTPUT) 160 OLL - Y[R ‘T-aSeyd TeyrA mAejy’
[1-39320d “DAISA ‘¢h-1F/8¥ “P¥1 "1Ad UOLEdI[qnJ IOMO[] P WOIy BPIO’

6V ASN/66E ANI oD vASUvY "1 qysoy upy Hohl 1q

€2ASN/662ANI AVHIDd N Ysanpy Ad
(6T0T) A30101X0 ], 23 SUIDIPIJA] JISUDIO] JO 0O PIOIIY [ed[deL]
TEASN/S6EANIT VALwyypr] vipuacaq 4 “4uyood UWHDY Q1S "L VULdA nysuvyaalp iq

(6107) dI00q>I0AM sase)) ASo1od1xo ], ewner] Aduadrowy [ed1joer]

(zzoZ)ydreasay resrSofodonyyuy ur spuaiy

Aoy pouvid “AJ

(ccog)sounaderay L,

o11[3ed030WOH YIIM SUIIPIA] JO 3D13OeLJ JO JOOqIXd ],

vpdno Yoo/ 4q & vppuuvs vdpys “id

YOOI AVYPOAYPLA 4] ‘o1 AnvY] sapurdny] i
(ceog)ersamsauy ur sayepdn SPMY

wddp *g -y 4q 8 wwwny Avpn yapuod “id

(Zz0Q)aseasI(q auog deap :stsorododisQ

Aygwdai, ysaqiprig, 4

(TToT)ysapeid 1enq) Jo 23ei§ dYj Ul 31D UI0GMIN

wn8ag vuvfay “Aq ‘vAIpvarvN D unpvs

(zzog)Anstwaydorg jo SOOI

vSPIMG D) A UDIDMIUDA A ‘YSvypidpal§ ‘I A
‘uvuvuwiqnsvipg 'y Aq Ywsvid U N'D 4d

(c20?) (11 3 1 2wnjoA) sar8ojourunia ], 3s3104 JO Sj0oqpueH
anbooy vy

(2202) 11 29 I - dWN[o A doog proddy SursiN YI[eaH Aunururo))
YOIWUIDS YD) UDUIXDT 14VSI] “A(]

(cTog) Prusiq [eSuerep Jo spIrdg AINIMOLBY W0H0D 3g-UON
pue uopo) ig ur uonendnog pasuy 10jepard 1 £31J ‘@yewr))
vpUpUD § yuiyua ) "AJ & vjioY ugvdniy] iq

(I207) (Snidr3soueawr oyng) peo], Jo UoIRIAg

SNOWOUI A UI SUOHELIE A [edIS0[0deULIeyJ PUE [EDIWIYD0Ig
USIQUSIVIN] 14015 VAo ‘vuLivsssvq vysivg ‘Aygvdii] j1lvAing
(1202) A301018AYq Uewny o3 yoeoxddy Aroppnponuy uy
v1dno) yquinvg A S VL0 JVUNY 10Dy JoiJ

(cz0T) woneururexy yixg A1281ng dysefq Jo auUINQ Jo Jooqpuey v
vdnD 37 4q

(6107) ersayssauy jo sisdoudg

UDIUDIDIQNSDIVYUIA 'S

(0202) sIsATeuy eieQ dnaULD U] SIUSHEIS

y8uis ' d 4d

(6107) Apog uewny] jo suonezrueSiQ [LINPNIG pUe [BI[D]S
oypmty "d 4d

(8107) sanwouody Surddryg

upavsay vpuvuy ‘W' id

(0202) A30103eU03N UI SIdDUBAPY JUIDIIY

FOLASN/STEL ANI

P ASN/66S ANI

6ASN/66€ ANI
Th AsN/sys MNI
6F ASN/66€ ANI

FOL ASN/STET ANI

6L ASN/666 ANI

92AsN/sce ANI

97ASN/STE ANI

9% ASN/66S UNI
8¢ A'SN/86% UNI
SLASN/S6TTANI
€2ASN/66TUANI
1SASN/6S9ANI
SPASN/LYEANI

99dSN/SH8 ANI

LE

)
ve

€e

e

0¢

'8¢
LT

'9C

Ve
€C

K44

0£ASN/06€ANI Ryuvio Y v]infvid
(0z02) EIrPUT JO S33Y Annog

0SASN /STSUNI vhnypuvs A
(1202) (Croog pueq aarsuaypiduwo)) y) [-sdonnadseurrey g

0SaSN/0ST NI vpnyS ysalfry
(£007) uoruedwo) soryerpag

8LASN/666ANI PPN 'Y
(6T07) JudwGeURA 16 JUdNIe

ThASN/SHSUNI [PYSNYY UDLNYSUY
(020¢) (wontpy pug) A1981ng dLyeLIRg pUE SSY [EWIUIA UL SODIN

TTASN/S8TUANI 1whquivg jilvamsig
(0207) sPnRURD pue ASojouydajorg ‘AS0[0IqODIA Ul SOOI

62ASN /00SANI VI Hpivlg “id
(610¢) AS0[015AY{ [EXIPIIN UT SDOIN

9PASN/S6SANI eydno euaeygq “1q
(0T07) a1eD [edILI) pue BISAYIsauy uy sSniq

SeASN/6FHIANI posvidvivp
(020g) ersaysauy ur s8niq

92dSN/6TEANIT 0431 psva nuysig A
(020¢) (erpur Sururys 104 Juriy anyg) yuswied e}SIq

€A SN/09PANI DULIDA MYSUBYAQIA
(6102) A301001x0 1, AoUaSIawy ur SursIny aIe)) [edHLI)

LPASN/66SUNI uufoN pouyy aq
(6102) ASo10>eULIRYJ [EITPIA dAISUdYdIduro)

12ASN/E9TANI DAJOYUIN UNIVA
(0z0T) suonnyog pue A8ojorsdyq parddy [esrurd

0SSN /00TANI YA PN DPIYS ysalvy i
(002) @>uaS1pa3U] PIIYD

02dsn /0STANI W) ystiquiy
(0202) S2q1L Jo pueRuIy v mdSeuejoyyd

1€ASN/S6E ANI oy ysawwy 'y A
(ST02) Judunzeas], puy uonuasai ‘ASojorg :1adue)) jsearg

FPASN/6VSUNI UWyppuynULIYS 222[Uvg
(6107) yoreasay [edIPIJAl 10 SPOYISIAl [edTIsIeIsory

1€ASN/06EANIT uvavy?) sopyvy

(0202) (STeuOISSajo1] TRIIPIIA] 10§ J 03 V :PUDIPI]N puodag
a[vs 10f suonvdl|qnd 400g Sji SjuasaLd
P31 (d) uonedI[qNJ WOMOL] pay’

‘0C
‘6L

‘8L

91
qr

4!

<L

1




RFP Journal of Biochemistry
and Biophysics

January - June 2023
Volume 8, Number 1

e-ISSN - 2582-3442

p-ISSN - 2582-3558 Contents

Comparative Study of D-Dimer and Hs-CRP as Biomarkers in Various
Types of Coronary Heart Diseases 09
Sangita M. Patil, Magesh P. Bankar, Dhananjay V. Andure

Corona Survivors and Risk of Cardiovascular Disease 17
Neha Suthar, Sachin C. Narwadiya

Role of Topical Heparin in Burn Wound 23
Swathi P., Ravi Kumar Chittoria, Bharath Prakash Reddy

Guidelines for Authors 27

40060000



RFP Journal of Biochemistry and Biophysics (JBB) (Formerly Journal of Practical Biochemistry and
Biophysics) publishes quality original articles and reviews in the Research Areas of Enzyme and protein
structure, function, regulation. Folding, turnover, and post-translational processing, Biological oxidations,
free radical reactions, redox signaling, oxygenases, P450 reactions, Signal transduction, receptors, membrane
transport, intracellular signals. Cellular and integrated metabolism. Solicited peer reviewed articles on
contemporary Themes and Methods in Biochemistry and Biophysics form an important feature of JBB.

Subscription Information

India
Institutional (1 year) (Print+Online): INR 8000

Rest of the World
Insitutional (1 year) (Print+Online): $ 625

Payment instructions
Online payment link:
http:/ /rfppl.co.in/ payment.php?mid=15

Cheque/DD:
Please send the US dollar check from outside India and INR check from India made.
Payable to ‘Red Flower Publication Private Limited’. Drawn on Delhi branch

Wire transfer/NEFT/RTGS:

Complete Bank Account No. 604320110000467

Beneficiary Name: Red Flower Publication Pvt. Ltd.

Bank & Branch Name: Bank of India; Mayur Vihar

MICR Code: 110013045

Branch Code: 6043

IFSC Code: BKID0006043 (used for RTGS and NEFT transactions)
Swift Code: BKIDINBBDOS

Send all Orders to: Subscription and Marketing Manager, Red Flower Publication
Pvt. Ltd., 48/41-42, DSIDC, Pocket-1I, Mayur Vihar Phase-I, Delhi - 110 091(India),
Phone: 91-11-79695648, E-mail: sales@rfppl.co.in, Website: www.rfppl.co.in




Original Article

RFP Journal of Biochemistry and Biophysics
Volume 8 Number 1, January - June 2023
DOI: http:/ / dx.doi.org/10.21088 / rfpjbb.2582-3558.8123.1

Comparative Study of D-Dimer and Hs-CRP as Biomarkers in
Various Types of Coronary Heart Diseases

Sangita M. Patil', Magesh P. Bankar?, Dhananjay V. Andure?

How to cite this article:

Sangita M. Patil, Magesh P. Bankar, Dhananjay V. Andure/Comparative Study of D-Dimer and Hs-CRP as
Biomarkers in Various Types of Coronary Heart Diseases/RFP Jour. of Bio. and Biophy. 2023;8(1): 09-15.

Abstract

Background: Coronary heart disease is one of the leading cause of mortality in the world.
D-dimer is direct marker of on going coagulation with fibrinolysis and high sensitive-C reactive
protein not only marker of low grade chronic systemic inflammation but also directly involved in
atherosclerosis.

Objectives: The aim of present was to investigate the diagnostic potential of the plasma D-Dimer
and high sensitive-C reactive protein as inflammatory markers in Coronary heart disease.

Methods: In present case-control study 265 with various types coronary heart disease (age
range 26 to 75) and 120 healthy age and sex matched volunteers formed the control group. Nyco
Card reader was used for plasma D-Dimer estimation whereas high sensitive C-reactive protein
was estimated by Latex turbidimetric method. Statistical software SYSTAT version-12 was used to
analyze the data. Values were expressed as mean * standard deviation and Comparisons of study
groups and study groups to control groups were done by applying Z test. one way analysis of
variance (ANOVA) test and tukey-Kramer multiple comparison test were used comparison.

Results: Plasma D-Dimer and high sensitive C-reactive protein levels were significantly
higher (p<0.01) in patients with Coronary heart disease like Stable Angina, Unstable Angina and
Myocardial Infacrction as compared to healthy controls.

Conclusion: D-Dimer seems to be independent cardiovascular risk factors, which might add
relevant information. Circulating level of hs-CRP was significantly increased in patients with all
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types of Coronary heart disease but patients
with Stable Angina had low level of high
sensitive-C reactive protein as compared
with patients with Unstable Angina and
Myocardial infarction which shows that its
role as acute inflammatory marker.

Keywords: Coronary Heart Disease; D-
Dimer; High Sensitive C-Reactive protein.

INTRODUCTION

Cardiovascular diseases (CVD) are the leading
cause of mortality and morbidity of over the
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world including India. coronary heart disease
(CHD), congestive heart failure, carotid artery
disease, peripheral artery disease, heart failure are
encompassed in it.! World health organization has
reported that nearby a 17.9 million people die every
year due to cardiovascular diseases but out of, 85%
deaths are due to heart attack and stroke so early
diagnosis of coronary disease is important fact.?

Prevention of CHD can be approached in many
ways including health promotion campaign,
specific protection strategies, life style modification
programs, early detection and control of risk factors
and constant vigilance of emerging risk factors.?

D-Dimer is the primary degradation product of
cross linked fibrin and therefore serves as a direct
marker of on going coagulation with fibrinolysis.*
In the caerphilly prospective study, Gordon DO
Lowe et al. have showed that, there is strong and
independent association of D-Dimer with incident
Ischemic heart disease.’ John Danesh et al. have
suggested that, there may be an association
between circulating D-Dimer values and CHD that
seems largely independent of classic risk factors.®

C-Reactive Protein (CRP) is an acute phase
protein which produced predominantly by
hepatocytes under the influence of cytokines such
as interleukin - 6 and Tumor Necrosis Factor alpha
(TNF-a).” Inflammation manifested by elevated
serum levels of CRP measured by high sensitivity
CRP assay (hs-CRP). It is associated with an
increased risk of cardiovascular events mainly
CHD 3 It is believed that, hs-CRP protein not only
marker of low grade chronic systemic inflammation
but also directly involved in atherosclerosis.’ It is
increased in CHD subjects which can be used as a
diagnostic tool for CHD patient.'

As view of above information and numerous risk
of complication, it is valuable to examine whether
increased amounts of hs-CRP and D-Dimer are
detectable in various stage of CHD as well as to find
out hs-CRP as inflammatory marker and D-Dimer
as marker of fibrinolysis in addition to establish
possible relationship between these parameters
and severity of CHD.

MATERIAL AND METHOD

The present case control study was conducted
at Department of Biochemistry PDVVPF's Medical
College Ahmednagar and Swasthya Hospital and
Research Centre, Ahmednagar, Maharashtra in
collaboration with Department of Biochemistry, B.
J. Medical College and Sassoon General Hospital

(S.G.H) Pune. The Ethics Committee of B.J.M.C.
and S.G.H. Pune was approved this study. All
participants had provided informed consent and
according to the declaration of Helsinki 1975, care
was taken during experimental procedure.

Study Duration: 4 years and 6 months.

Study Design:
Type: Analytical case control study.

Population: Total 385 subjects were enrolled in
the present study. of which Stable angina = 55,
Unstable Angina - 100, Myocardial infarction - 110
and controls - 120.

Sampling: Simple random sampling
Sample size calculation:

Present study was quantitative study thus the
sample size calculated by using the following
formula.

Sample size n =4x02/E2

n = sample size, 0 = Standard deviation in
population E = Allowable error.

Control Group

120 healthy age and sex matched individuals
without any evidence of CHD as per clinical
examinations were taken as control subjects.

Patients Group

The study included total 265 patients between
age group 26 to 75 years of CHD. of these, patients
of Myocardial Infarction (MI) and Unstable Angina
(UA) had taken from Intensive Cardiac Care
Unit (ICCU) having chest pain. Patients of stable
angina had taken from out patients attending the
cardiology department of same hospitals. The
patients were diagnosed by physicians.

Inclusion Criteria

The diagnosis of all patients of CHD was made
by physicians, and Patients, who had typical
symptoms of CHD like chest pain, sweating,
breathlessness, etc. and particular defects seen on
electrocardiogram, higher cardiac markers were
encompassed in the present study.

Exclusion Criteria

* All patients having heart disease like congenital
heart disease, diseases of heart valves &
myocardium.

* Confounding factors which could interfere in
the biochemical analyses of study subjects and
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alter the results were diabetes mellitus, renal
insufficiency, hypertension, hepatic disease,
inflammatory disease, history of recent infection,
febrile disorders.

Collection of specimen:

Criteria for blood collection were different for
different groups.

* For control and stable angina, 2 ml blood was
collected between 9.00 to 11.00 am after fasting
from 10.00 pm from previous day.

* For unstable angina and myocardial infarction,
2 ml blood was collected with in 12 hours after
admission in the ICCU.

Ethylene Damine Tetracetic Acid (EDTA)
vaccutainer (Yucca Diagnostic) was used for
assessment of hs-CRP and Sodium citrate
vaccutainer was used for measurement of D-Dimer.

After an hour, the samples were centrifuged at
3000 rpm for 10 minutes to separate plasma. The
separated plasma were collected in polythene tube
with cork and stored at 20°C (precaution were
taken to avoid the hemolysis) and used for analysis
of respective parameter.

Quantitative determination of D-dimer by using
nycocard reader I1: !

Nycocard D-Dimer test was based upon an
immunometric flow through principle. Test well
of the device was used where plasma sample was
applied. D-Dimer molecules were trapped on a
membrane carrying D-Dimer specific monoclonal
antibodies.

The conjugate solution then added which
contain D-Dimer specific monoclonal antibodies
and it conjugated with ultra small gold particles.
The D-Dimer on the membrane was bind the gold
antibody conjugate in a sand wich type reaction. By
using washing solution, the excess conjugate was
removed from the membrane.

In the presence of D-Dimer levels above of 0.1
mg/L in the sample the membrane appears red dish
with colour intensity proportional to the D-Dimer

Table 1: Biochemical changes in CHD and controls

concentration. The colour intensity was evaluated
using Nycocard Reader 11

Quantitative determination of high sensitive c-reactive
protein by using Latex turbidimetric method.”

Low level of C-reactive protein (hs-CRP) in
human serum or plasma was determined by using
hs-CRP ultrasensitive turbidimetric test. Sample
containing hs-CRP was mixed with Latex particle
coated by specific anti-human hs-CRP, plasma Hs-
CRP were agglutinated. The agglutination causes
an absorbance change which depends upon the
hs-CRP content of the patient sample that can
be measured by comparison from a calibrator of
known hs-CRP concentration.

Statistical Analysis

Statistical software SYSTAT version - 12 (by
Cranes Software, Bangalore) was used to analyze
the data. The results were expressed in Mean *
Standard Deviation.

Data was analyzed by descriptive statistics as
mean, SD, percentage etc. Comparisons of study
groups and study groups to control groups were
done by applying Z test of difference between two
sample means at 5% (p, 0.05) and 1% (p, 0.01) level
of significance.

Different parameters were measured in four
different groupsi.e. compared variable between the
different groups. Thus one way analysis of variance
(ANOVA) test was used to find out any significant
difference between the means of different variables
in four different groups. Tukey-Kramer multiple
comparison test is specific for unequal group size
and determine which specific group differed from
each other therefore it was applied to compare all
groups together in respect to all parameters under
study.

RESULTS

As shown is Table 1 plasma levels of D- Dimer
and Hs-CRP were significantly higher as compared
to controls. By applying ‘Z" test of difference

CHD

Controls (n=120)

Variable Stable Angina (n=55)  Unstable Angina (n=100) Myocardial Infarction (n=110)
Mean = SD
Mean + SD Mean = SD Mean = SD
D-Dimer (mg/1) 0.22+0.108 0.70£0.46** 1.13+0.98** 2.14+1.54**
Hs-CRP(mg/1) 0.80+0.61 2.33+1.26%* 3.20+1.53** 5.17+2.37%*

Values were expressed in mean with Standard Deviation (Mean+SD), **p<0.01- considered as highly significant
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between two means there was a significant
difference between mean values of D-Dimer and
hs-CRP when healthy control group compared with
all CHD groups as stable angina, unstable angina
and myocardial infarction individually (p<0.01).

And by applying ‘Z’ test of difference between
two means there was a significant difference
between mean values of D-Dimer and hs-CRP
when all CHD groups compared with each other
(p<0.01).

Table 2 showed that the ANOVA test.

Hypothesis of ANOVA Test: The means of D-Dimer
and hs-CRP in SA, UA, MI and controls are equal.

Alternative Hypothesis: At least one mean is
different.

Interpretation of ANOVA Table 2: Value of ‘F’ of
ANOVA test is 159.30 But here Critical f-value of

Table 2: ANOVA

Source of Variation d.f. Sum of Mean
Squares Square

Treatment 7 19671 281.02
(between columns)
Residual

esioas 756 1333.8 1.764
(within columns)
Total 763 3300.8

Value of 'F =159.30, p<0.01, highly significant

Hypothesis of ANOVA Test: The means of D-Dimer and hs-CRP
in SA, UA, MI and controls are equal.

Alternative Hypothesis: At least one mean is different.

ANOVA test was 2.66 Thus test statistic is much
superior than the critical value. So we rejected
the hypothesis of equal population means and
concluded that there was a statistical significant
difference among means of D-Dimer and hs-CRP,
in SA, UA, MI and controls. Test statistic was
significant (P<0.01) at that level.

DISCUSSION

The main cause of CHD is primarily constant
progression  of  coronary  atherosclerosis.
Atherosclerosis is a focal intimal disease of large
and medium sized arteries extending from the
aorta to the epicardial coronary arteries. Coronary
arteries are susceptible to atherosclerosis. The
focal nature of the intimal lesions which consist of
variable quantities of lipid and collagen is called
atherosclerotic plaque.'®

Acute coronary syndromes are owing to an acute

or subacute primary decrease of myocardial oxygen
supply provoked by disruption of an atherosclerotic
plaque associated with inflammation, thrombosis,
vasoconstriction and microembolization.

The lipid core is extremely thrombogenic
because of tissue factor released by macrophages
and smooth muscle cells stimulates the coagulation
cascade. The disrupted plaque provokes both
thrombosis and coagulation. D-Dimer is the break
down product formed when plasmin action on
cross linked fibrin therefore it can be considered
as a marker of fibrin production and plasmin
activity.®

Lowe GDO et al. have stated that, defective
fibrinolysis might play a role in initial progression
of atherosclerosis lesion in addition to the clinical
CHD events.®

D-Dimer antigen remains undetectable until it
releases from cross linked fibrin by the action of
plasmin. It is usually measurable one hour after the
formation of the thrombus with a half life time of
4-6 hours.”

Asshownin Table 1 plasma D-Dimer levels were
increased significantly (p<0.01) in patients with
CHD like SA, UA and MI as compared to controls
group (0.22£0.11). Similarly, there was a significant
difference between mean D-Dimer when all CHD
groups compared with each other (p<0.01).

By applying the ANOVA test and Tukey-Kramer
multiple comparison test, the means of D-Dimer in
all types of CHD and controls significantly differed
than expected by chance (p<0.01).

In the present study, higher levels of plasma
D-Dimer were seen in all stages of CHD as
compared to healthy controls. Our results are
strongly supported by previous studies,®* where
extremely high plasma D-Dimer levels were noted,
which may reflect systematic prothrombic state and
possibly focal vessel wall related to fibrin formation
i.e. D-Dimer with unstable atherosclerotic plaque
activity.

Kruskal] Betal. have found that, thereisincreased
concentration of D-Dimer and other fibrin related
antigen in patients, studied within an hour after
angina pain. The elevated D-Dimer concentration
in patients with UA at rest is most likely due to
enhanced formation of cross linked fibrin clot to
intracoronary thrombosis and to the continuous
breakdown of cross linked fibrin." Tataru MC et al.
have studied the plasma D-Dimer in relation to the
severity of atherosclerosis in patients with stable
angina pectoris after MI. They found that, plasma
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concentration of D-Dimer increases with age in
CAD and are dependent on the amount of fibrin
associated with arteriosclerotic thrombus.'¢

John Danesh has suggested that, there may
be an association between circulating D-Dimer
values and CHD, that seems largely independent
of classical risk factors.® Ajay K Singh et al. have
established that, thereis significantly higher plasma
D-Dimer in patients with CAD as well as IHD.
They concluded that, D-Dimer can be regarded as a
global marker of the turn over of cross linked fibrin
and of activation of the hemostatic system. So in
contrast to numerous other markers of hemostasis,
D-Dimer assay is more appropriate and useful
to measure and therefore may be chiefly suitable
from a diagnostic point of view for physicians in
emergency department when patients with chest
pain.”

In large case control study, Koenig W et al. have
investigated that, plasma D-Dimer levels were
higher in stable CAD as compared with controls.
According to their judgment, plasma D-Dimer
levels are strongly and independently associated
with the presence of CAD in patients with stable
angina pectoris and these results support the
concept of a contribution of intravascular fibrin to
thrombogenesis."®

In the present study, the plasma D-Dimer level
was significantly enhanced in all types of CHD
as compared to controls, which conclude that,
D-Dimer seems to be independent cardiovascular
risk factors, and it might add relevant information
in addition to lipid variables and other classical risk
factors. Consequently D-Dimer acts as marker of
fibrinolysis, which can constitute a good screening
test to add a current emergency protocol, in the
management of chest pain of possible coronary
origin.

CRP is an acute phase reactant which is released
in the circulation in response to inflammation and
tissue damage. Recently numbers of researcher
have focused on the use of hs-CRP, a marker of
inflammation in the detection of subjects who are
at increased risk for CVD."

In January 2003, joint guidelines from the CDC
and AHA have named hs-CRP as the inflammatory
marker of choice to assess cardiovascular risk. Hs-
CRPisnotonly aindicator of vascular inflammation,
but also shows significant role in atherogenesis.
At early stages of plaque development, hs-CRP is
noticeable so prove that it involved inatherogenic
process. Elevated hs-CRP has been shown to be a
strong predictor of future cardiovascular risk in

patients with established CHD with or without
previous ML

In current study, we have examined the levels
of hs in SA, UA, MI and normal healthy controls.
The results of the present study showed highly
significant (p<0.01) mean levels of hs-CRP in SA,
UA and MI as compared with healthy controls.
Similarly, there was a significant difference between
mean hs-CRP when all CHD groups compared
with each other (p<0.01). Table No. 1 Mean levels
of hs-CRP were significantly increased (p<0.01) in
MI patients without survival as compared with
MI with survival. By applying the ANOVA test
and Tukey-Kramer multiple comparison test, the
means of hs-CRP in all types of CHD and controls
significantly differed then expected by chance
(p<0.01).

Result of the present study are in agreement
with earlier work done by Shishir Kumar Basak et
al., Eun Jin Choi et al.?! 2 Teresa Lozano et al. have
evaluated the hs-CRP in patient with acute chest
pain patients. According to their study, hs-CRP
showed a marked increase in patients with a final
diagnosis of CAD, when compared with those with
chest pain not attributable to cardiac ischemia.
Thus measurement of the hs-CRP level is useful
in patients with acute chest pain of likely coronary
origin.® Patients with ST-elevated MI treated by
percutaneous coronary intervention with high
serum hs-CRP concentration is at a high risk of
prolonged hospitalization and long term events.*

Po-Cheng Chang et al. have studied hs-CRP in
patients who received coronary angiography for
stable angina. Elevated hs-CRP in stable CAD and
subclinical atherosclerosis plaques has confirmed
the association between increase CRP production
and subclinical atherosclerosis.”

In seven years follow up study, Minna Soinio
et al. found an independent association between
CHD death and elevated hs-CRP in patients
with type 2 diabetes, without MI at baseline
suggesting that inflammation also plays important
role in this high risk group before severe clinical
outcomes of CHD have occurred. There are many
possible mechanisms by which hs-CRP enhances
atherosclerosis. Hs-CRP activates the complement
pathway by human endothelial cell. It has been
found to play a role in monocytes recruitment
into the arterial wall. It enhances the entry of
LDL particle into macrophages and it has been
found to induce plasminogen activator inhibitor-1
expression. %

Reza Madadi et al. have established that, patients

REP Journal of Biochemistry and Biophysics / Volume 8, Number 1 / January - June 2023



14 Sangita M. Patil, Magesh P. Bankar, Dhananjay V. Andure/Comparative Study of D-dimer
and Hs-CRP as Biomarkers in Various Types of Coronary Heart Diseases

with MI had higher levels of hs-CRP than subjects
with UA. Hs-CRP levels equal to or higher than
3.27 mg/L are more likely to be associated with
MI. The study has recommended that, to test this
biomarker in all patients with ACS.%”

CONCLUSION

D-Dimer is the primary degradation product of
cross linked fibrin and therefore it can be regarded
as a global marker of the turn over of cross linked
fibrin and of activation of the hemostatic system.
A D-Dimer level seems to be independent of other
cardiovascular risk factors, which suggests that
they might add relevant information in addition
to lipid variables and other classical risk factors.
In current study, circulating level of hs-CRP was
significantly increased in patients with all types
of CHD but patients with SA had low level of hs-
CRP as compared with patients with UA and MI
which shows that totally occluded lesions with no
visible thrombus had low hs-CRP suggesting its
role as acute inflammatory marker. Consequently
inflammation can be implicated in transformation
of stable coronary plaque rupture to unstable
plaque rupture and thrombus. Identification of
markers indicating susceptibility of plaque rupture
is of clinical importance. Single measurement of
hs-CRP or D-Dimer may be simple and valuable
in this regard and their combination can be even
more powerful. These may be clinically prevention
measures.
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Abstract

After surviving from corona extra care of health is requisite in the society. The news of deaths
during exercise in Gym were popular as many celebrities and famous personalities lost their lives.
Many of them were corona survivors and post corona excessive exercises lead them to death.
The present review study is analyzing the facts lying behind the cause of cardiovascular diseases
CVDs. The CVDs increasing death rates in India at fast pace.

Keywords:COVID 19; Cardiovascular Disease; Heart Attack; Post COVID-19, Cholesterol.

INTRODUCTION

n 2020, corona virus disease 2019 (COVID-19)
was the third leading cause of death with an
estimated 345,323 deaths in the US.! COVID-19
has attracted the cardiology community perhaps
more than any other communicable disease has
connections with cardiovascular disease (CVD).>*#

Early in the pandemic, patients with cardio-
vascular comorbidities were shown to be most
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vulnerable to severe infection.” The specificity of
severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) for the angiotensin converting
enzyme-2 (ACE-2) protein raised further concerns.
of cardiovascular damage and raised concerns
about concomitant use of medications including
angiotensin converting enzyme inhibitors and
angiotensin receptor blockers.*”

In the fight against the new disease, the
cardiology community has deployed its most
advanced technology, including cardiac magnetic
resonance (CMR) imaging, which has characterized
the acute and chronic consequences of SARS-CoV-2
infection.®’

Cardiac troponin is a highly specific test for
myocardial damage that can be measured by
conventional or highly sensitive tests. Notably,
elevated troponin (defined as above the 99t
percentile of the upper reference limit) does not
necessarily correspond to Myocardial infarction
MI. According to the 4th universal definition,
criteria for MI require a troponin rise/fall with at
least one value above the 99th percentile along with
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other symptoms or signs of ischemia.'

Type 1 MI occurs because of acute plaque
rupture/erosion, which has also been observed
in other viral infections, while type 2 MI is caused
by “demand is chemia” in the context of oxygen
demand/delivery mismatch arising from stressors
such as hypoxia, hypoperfusion and tachycardia
that can occur in COVID-19 as well as other critical
illnesses. Both types of MI have been reported in
COVID-19.241

Echocardiography =~ has  furthered  our
understanding of myocardial injury in COVID-19,
detailing specific functional patterns of injury.’
Szekely et al. found that the most common
echocardiographic abnormality in a series of
100 hospitalized COVID-19 patients was right
ventricular (RV) dysfunction. In approximately
40%, RV deterioration is more associated with
clinical decompensation." Right ventricular
dysfunction was also the most common abnormality
observed in an international multicenter cohort of
more than 300 hospitalized COVID-19 patients,
approximately 26%. Therefore, measurement of
troponin in hospitalized patients with covid-19
is integrated into routine clinical practice and
management algorithms. For hospitals, this helps
predict progress and identify patients who may
need more intensive resources, especially during
times of shortage.’® Several societal guidelines,
such as the World Health Organization and
China’s COVID-19 clinical guidelines, recommend
troponin measurement for all hospitalized
patients. The American College of Cardiology
(ACC) and others recommend testing when
clinically indicated.”” The association between
increased troponin and mortality raises the debate
as to whether myocardial injury is a mediator or a
marker of adverse outcomes. Mattkos et al. found
that in a comparison of covid-19 and non-covid-19
ARDS, increased troponin was associated with
mortality and morbidity after controlling for age,
sex, and most importantly, multiple organ system
dysfunction.’

A multicenter international retrospective
study of echocardiographic findings in more
than 300 hospitalized patients with COVID-19
found that only patients with elevated troponins
and echocardiographic abnormalities, not only
those with elevated troponins, had a significantly
increased risk of mortality. They had a hospital in
a rice field.”

Exercise in the presence of active myocarditis
can increase inflammation and create a pro
arrhythmogenic environment. In addition, exercise

hearts have abnormalities in size, function, and
response to exercise that can make them difficult
to distinguish from in flamed or damaged hearts.
Strenuous exercise may transiently increase
troponin and cause imaging findings suggestive of
cardiac fatigue and myocardial inflammation.

The question of when competitive athletes can
return to play (RTP) after COVID-19 has become
an urgent and important issue for the cardiology
field. The urgency stems from the fact that sports
organizations, from professional to recreational,
were the first to return in full force during the
pandemic. This mass rush to return began with
little information about how to safely return home
after infection. The importance of myocarditis was
clear, as it is a potential consequence of COVID-19
and a leading cause of death among young athletes.

In May 2020, the ACC Division of Sports and
Exercise Cardiology published the first set of
RTP recommendations. Athletes who experience
symptomatic infections should under go a 2
week rest period after resolution of symptoms,
cardiac evaluation (ECG, echocardiogram, or high
sensitivity troponin) and, if abnormal, additional
cardiac imaging. I recommend an examination.
If myocarditis is diagnosed, physicians are
now referred to the existing American Heart
Association (AHA)/ACC myocarditis guidelines,
which recommend avoiding exercise for 3 to 6
months. Six months later, the department updated
and expanded the guidelines to include specific
age based recommendations. An expert consensus
statement was subsequently issued, both
recommending the use of CMR based screening for
all athletes with a history of COVID-19.%

Cardiopulmonary exercise tests The CPET
was performed on a treadmill with continuous
measurements of minute ventilation (V'E), V'O2,
carbon dioxide production (V'CO,), heart rate, ECG
and oxygen saturation measured by pulse oximetry
(SPOZ) .27,28

The COVID-19 pandemic has caused global
health, social, and economic system challenges. To
try and reduce transmission rates, most countries
have varying levels of societal lockdowns and
social restrictions in place.”

It creates a unique challenge for the promotion of
physical activity and exercise, which we know has
profound physical and mental health benefits. There
was initial promise of increased population interest
in physical activity and exercise at the beginning
of the COVID-19 pandemic, recent large scale data
from over 455 000 people has demonstrated a 27%
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decrease in average daily steps within 30 days of
the pandemic declaration.®*!

It may therefore be more important now than
ever to facilitate physical activity and exercise
promotion during and post COVID-19. Despite
recent collaborative efforts developing post
COVID-19 guidelines for athletes returning to
exercise, limited evidence is available for the
impact of exercise and cardiac rehabilitation (CR)
on clinical outcomes following COVID-19.

Secondary prevention through comprehensive
CR has been recognized as the most cost-effective
intervention to ensure favorable outcomes across a
wide spectrum of cardiovascular diseases.’>%

Several limitations are of note. Firstly, the
characterization of COVID-19, health conditions,
and CR and exercise programs were based on ICD
codes from EMRs, and reporting of conditions with
ICD codes may vary by patient characteristics and
healthcare organizations.* Indeed, we do not know
the severity of individual COVID-19 cases, which
may have affected the results. However, before
propensity score matching, there was no difference
in relative mortality between the cohorts.®

During the emergency linked to the spread of
Sars-Cov-2, physiotherapy intervention requires
remodulation to guarantee the patient recovers
their health, and at the same time, to protect the
physiotherapist against the risk of contagion. In
addition, it is necessary to consider the restrictions
imposed by the authorities to prevent the spread
of the infection, which cause increasing difficulties
in providing rehabilitation assistance in out patient
and home settings, and it is also necessary to
lighten the burden of acute care by transferring
post-COVID patients to rehabilitative structures.*

When the rehabilitation intervention cannot
be carried out in direct contact with the patient,
telerehabilitation may be helpful as an alternative
strategy; this involves the use of video calls or
adequately structured platforms. In cardiac
rehabilitation, there are already promising
experiences described in the literature that provide
for the use of tele-rehabilitation for a higher number
of patients and for a favorable cost/effectiveness
ratio.”*

Remote cardio-rehabilitation is safe and effective
even for patients with cardiovascular disease or post
cardiac surgery.¥ However, monitoring systems
that provide for oximetry, blood pressure control is
required as well as electrocardiography, especially
in the management of complex patients.*!

Cardiac telerehabilitation is mainly based on

exercise training in interval or endurance mode,
with calisthenics exercises or with the use of a
cycle ergometer or treadmill. The intensity of the
exercise is established for each patient based on the
initial assessment, the hemodynamic parameters
assessed remotely with devices such as the oximeter
and telemetry, and the symptoms investigated
with the administration of scales, such as the
Borg scale for dyspnea and RPE. Exercise training
should also include counseling strategies, patient
education, psychological support, and nutritional
interventions.*?*

A form of hybrid treatment may be appropriate
for this type of patient, limiting in presence
physiotherapy to a minimum, preferring the remote
modality and scheduling periodic evaluations and
treatments in presence.*

While questions remain and will continue
to emerge regarding COVID-19 and CVD, the
pandemic has proven that the scientific community
is exceptionally committed and capable of
providing these critical answers.

CONCLUSION

Thereview study is focused on the cardiovascular
prevalence among the corona survivors. The study
has outcome that Cardiac troponin is a highly
specific test for myocardial damage that can be
measured by conventional or highly sensitive
tests. The elevated troponin can be a criteria for
Myocardial Infarction which require a troponin
rise/fall oher symptoms or signs of ischemia.'

Type 1 MI occurs because of acute plaque
rupture/erosion, which has also been observed
in other viral infections, while type 2 Ml is caused
by “demand ischemia” in the context of oxygen
demand/ delivery mismatch arising from stressors
such as hypoxia, hypoperfusion and tachycardia
that can occur in COVID-19 as well as other critical
illnesses. Both types of MI have been reported in
COVID-19.
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Abstract

Burns can severely damage a patient's physical and mental health. We should consider pain,
hospital stays, lost workdays, and financial strain while handling these patients. Burn patients
need rapid specialist care to reduce morbidity and death. Heparin is anti-inflammatory, allergic,
histaminic, serotonin blocking, and proteolytic enzyme-blocking. Topical forms have been used to
prevent burn extension, limit skin tissue loss, promote quicker healing with fewer contractures,
relieve pain, reduce tissue oedema and weeping, prevent infection, and promote revascularization,
granulation, and epithelialization of deeply burned tissue. We discuss topical heparin and burn

care in this review.

Keywords: Topical Heparin; Burn; Wound; Management.

INTRODUCTION

urns are a severe physical injury that can
drastically affect a patient's physical and
mental well being. We must consider the suffering,
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prolonged hospital stays, missed work days, and
financial burden when caring for these people.’
Patients with burns require rapid specialised
care in order to lower morbidity and mortality.
Heparin is a multifunctional chemical with effects
on inflammation, allergies, histamine, serotonin,
and proteolytic enzyme.*® It has been used to
treat thermal injuries inhalational, parenterally,
and topically to prevent lung damage in
inhalational burns, to prevent burn extension,
to limit skin tissue loss, to speed healing with
fewer contractures, to relieve pain, to lessen tissue
oedema and weeping, to prevent infection, and
to encourage revascularization, granulation, and
reepithelialization of deeply burned tissue. The
importance of topical heparin in the treatment of
Burns is highlighted in this review study.

MATERIALS AND METHODS

This study was conducted in the Department
of Plastic Surgery in a tertiary care institute. The
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patient under study was a 1 year old male child,
with no other known comorbidities presented
with second degree mixed scald burns to the right
chest, axilla and right upper limb. Constituting
10% of total burn surface area (Fig. 1). At the time

Fig. 1: Wound at Presentation

of admission, we managed the patient according
to the WHO burns protocol. We used topical
heparin for burn wound irrigation at the time of
burn wound dressing. Child was irrigated for 10-
15 minutes with heparin solution during each burn
dressing during the hospital stay (Fig. 2). Post burn

Fig. 2: Topical heparin application during dressing

wound irrigation, collagen dressing was applied
over the burn wound.

Topical Heparin Preparation

500 ml of regular saline solution and 20 ml of
a 5000 IU/ml heparin solution were combined to
create 520 ml of a 200 IU/ml concentration heparin
sodium solution (heparin). Every time, a new
solution was made. Starting on day 1, this diluted
heparin solution was uniformly dripped or sprayed
onto the exposed burn surfaces. Heparin was used
topically until full recovery. With a 50 mL syringe,
the drug was injected drop by drop onto the burnt
area until the agony subsided. This procedure was
repeated two to four times till blanching took place
on day 1. Heparin was applied twice daily, starting
on the second day, for a week in a decreasing dose.
There was no surgery done during this time. After
irrigation of burn wound, wound was dressed with
collagen dressing.

RESULTS

The second-degree superficial burn wounds
healed well. Patient was discharged successfully
with all burn wounds healed well. Intraoperative
and postoperative period was uneventful. (Fig. 3).

DISCUSSION

Based on the method of injury, burn wounds
can be divided into six different categories:
scalds, contact burns, fire, chemical, electrical, and
radiation. Spill and immersion scalds are further
categories for liquid burns. Flash burns and flame
burns are two types of fire burn injuries. A predictor
of outcome can be found in the mechanism of burn
injury. For instance, people who suffer from flame
burns and electrical burn injuries frequently need
to be hospitalised. In contrast, the majority of
patients with burns brought on by sun exposure or
contact with hot surfaces are treated as outpatients.

Burn injuries are a terrible concern for critical
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care. Burns in children continue to be an important
global health issue that cause severe morbidity and
mortality. It appears that there are considerable
physiological and psychological differences
between treating these burn injuries in children
and adults, despite the similarities in treatment. In
comparison to adults, the dermal layer of skin is
often thinner in newborns, infants, and children.
The danger of hypothermia in the pediatric
population is increased by increased evaporative
loss and the requirement for isotonic fluids.

Heparin has a flexible structure and a strong
anionic charge, which enable it to interact
electrostatically with a variety of other molecules.
Although there is evidence that heparin and similar
chemicals also have anti-inflammatory and wound
healing activities, heparin has historically been used
largely for its anticoagulant qualities.* Moreover,
heparin may hasten the molecular process of
wound healing, which has important implications
for the treatment of both acute and chronic burn
wounds. Heparin tends to inhibit fibrin build-up
and scar development by initially speeding up
collagen production and deposition and then later
slowing it down and absorbing it. Examples of
secretory neutrophil products that are detrimental
to wound healing include elastase, cathepsin G, and
proteinases because they degrade the extracellular
matrix and growth factors while simultaneously
luring additional neutrophils to the wound site.
Heparin and comparable substances are thought
to limit these secretory products” activities through
electrostatic interactions. Because of its and similar
chemicals” anticoagulant qualities, heparin is
used to treat burns.>® The investigations looked at
heparin’s various use in the management of burns.
These functions included sepsis, inhalation injury,
and venous thrombosis treatment in addition to
wound healing and pain management.

It has been shown that heparin treatment for
burns increases blood flow, prevents blood clotting
and infarctions, reduces pain and inflammation,
revascularizes  ischemic  tissue, = promotes
granulation, controls collagen, lessens scarring,
and prevents contractures. Patients felt less pain,
erythema, and oedema thanks to heparin therapy.
The amount of heparin required to promote healing
wasinversely proportional to the extent of the burns.
After irrigation, blisters lost their inflammatory
exudates and worked as an autologous biological
dressing. There was smooth new skin underneath
the thin, dry blister, which frequently flaked off in 10
to 14 days. The revascularization of ischemic tissue
was the key factor preventing the spread of burns

and producing a better outcome in heparin treated
individuals.”® Heparin's neoangiogenic qualities
wereassumed tobe thecause of theseimprovements.
In the early aftermath of a burn, the benefits of
heparin’s hypothesised anti-inflammatory and
enhanced wound healing properties.” Numerous
publications claim that topical heparin promotes
faster and scarless wound healing after burn
injuries."” Heparin therapy gave great pain relief on
the visual analogue scale."* There are a number of
complications that have been reported, including
heparin induced thrombocytopenia, osteoporosis,
excessive bleeding from burn wounds, epistaxis,
haemoptysis, haematuria, and an allergic reaction
to heparin.’? In addition to the usual blood tests,
blood was collected to measure the bleeding,
clotting, and activated partial thromboplastin
times. The revascularization of ischemia-prone
regions and the emergence of granulation tissue
were used to gauge the dosage of heparin applied
topically.”* The price of a 5 ml heparin vial in India
is about 2500 rupees. There is 5000 IU in every 1
ml. Heparin cannot be used in all centres due to the
higher cost of the drug.

CONCLUSION

Topical heparin can be used to manage burn
wounds with satisfactory results.
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