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Master of Medical Laboratory Science - MMLS

'I'lrcr .\,llistrrr oi: i\,lcdicirl l,:riror,il.()r\i 5('ic1i(:c (Nti\lJ.li) rs sllccitrcitllv iLirlic:ci at thrisr-'

pursrrinu a profcssional cillur irr nrcdit:ril lalrotatorl scicncc. It is clc:sig^nt:c.l to pr:oviclcr

spccializccl trairring botir rn irlisir' st:rcnri fic principlcs oi rrroclt:ttr labotittot:r,scict.tct: anc'l

in tl.rc application oi: these punciplcs to laboratory cliagr-rosis ancl managc:tnent. It is

clcsigncd as a hig'hcr dcgrcc pf()gra1n suitablc for graduatcs har.ing cxpcricncc rn A{ccllcal

Labotzitory Scier-rce The prograrn air,r-is to enhance the scientific skills oI non-rneclice:l

gradtrates u,idr insight into cliuical pr:oblems that will allorv thcnl to rvork in
rr-rultidiscip linary tealns.

i:'i ' 1 i

Upon successful completion of the Masters" program, stucients will

1. Demonstrate proficiency in a comprehensive range of laboratory procedures,

ir-rcluding advanced tecl-rrriqucs in haernatologl,', clinical cl-remistty, and

nricrobiology.

2. Identify and troubleshoot issues across all phases of laborato{y testing-pre-
analytical. analytical, and post-anal1,tical-to ensure accuracy and reliability of
results.

3. Operate, maintain, and. troubleshoot sophisticated laboratory
instrumentaLti.ofl, applying best practices for qrrality assuraflce 2fld control.

4. Interpret complex laboratory data rvithin thc context of patl-rophysiologr ancl

clinical decision-makinp; u,idr a sound understanding of cliagnostic principles

related to various organ systcms.

5. Contribute to the innovation and development of diagnostic techniques and
laboratory methodologies, sr.rppor-ting the advancement of evidence-basccl

clinical practic(:.

6. Demonstrate readiness for advanced roles in heaitl-rcare, laboratory

lnaflagement, education, and bromedicai reseatch through enhanced ctirjcal

tl-rnking, ethical decis ion -rnal<ing, a ncl lea cle rship skills.

C:rr**:r ()pn:rlreuniti*s:

Upon successful completion of the cou,rse, Post Graduates can have the following c reer

opporrunities

Clinical labs - senior scientist, specialist, or lab manager.

Research & biotech - R&D, clinical trials, n-rolecular diagnostics.

Academia - lectuter', trainer, or putsuinq PhD.

Public health & regulation - surveillance, quality assuraflce, accreditation.

Industry - medical science liaison, prodtrct specialist, lab informatics.

Global & entrepreneurial roles - international practice, diagnostic staltups, ot work
with \XIHO/NGOs.

Competency Based Cuniculum for lvledical Laboratory Sciences
(Intcllectual property of National Commission forr\llied arrd Healthcarc Professions, Ministry of Health ar1d Family Welfare)
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l"ollt,rvirx, ()r.itc()1lcs rcflcct rht: c'xPt'ctr'r'l conrpeir'rrr:it's arrtl lrrr',k ssir',nal c;rp;rIlilitrcs ot :r

grac1rratt:ttptlrlctxlrp1ctirlrlrlilhcl1ll"r>t1.t.ltltl

Core Program Learning Outcomes:

l. Advanced Laboratory Competence Apply advarrced knorvlerlgc ancl technical
skills ir-r arcras such as clinical chemist,y, haemrrtology, rnicrcbiok.rgy, imrnunology,
tmnsfusi<xr scicnce, molecular diagnostics, ar-rcl histopathology. 

I

2. Critical Thinking and Problem-Solving Critrcally eraluzrte laboratory clata,

troubleshoot complex testir-rg pr'occcltrres, ancl appi1, evidcncc-basccl practiccs ir-r

lab orato ry deci sion-n-raking.

3. Research and Innovation Dcsign, c<;nduct, and intcrprct rcscarch studies;

cttntribute to scientific knowleclge through research disscrninatirtn and potential
innor.ati on ir-r diagnostic techniques.

4. Quality Management and Accreditation l)emorrstrate undetstar-rcling of qualty
assurance svstems- accreditatron processes (e.g., ISO 15189), laboratory safety, and

rcgu larory comp liance i n cl irrical labor:r to ry op cl'at i( )ns.

5. Leadership and Management Exhibit leadership, stratcgic planning and

effective resource malragement in laborator-y settings; supervise petsonnel and
contribute to opemtional excellence.

6. Interdisciplinary Collaboration Colltrbotate u,ith healthcate professionals to
provicle accurate diagnostic information, participate in interdisciplinary tearns, ancl

sr-lpport patient-centered care. 
:

Ethical and Professional Practice ;\dhere to edrical principles, lcgal frameworks,

ar-rd professional standards in all aspects ,rf labi>tirtory sciencc ancl rcrscrarcil.

Comrnunication Skills ll,ffcctir.ely communicate scientific anc] clinicel
infotrr-ration trj llcers, healthcare ptovidcrs, patients (whcre .applicablc), and thc
broader scientifi c community.

9. Continuous Learning and Development Engage in lifelong leaming ancl

professional development to stay current with advances in medical laboratory
s cienc e and eme rging diagno stic technologie s.

I0. Global and Societal Impact Au-areness Understand the tole of medical

laborztory science in pubLc health, global health challenges, and the social

deternrinants of health.

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission forAlliei. and Healthcare Professions, Ministry of Health and Famity Wetfare)
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(li'rii,ri'i,' .:rr':ri.l1t:il('s j)i ii'i(,lit:ttl i:r],.1r,:iirrt1, .1 i,,:( {' Ir)r):,,]itirj .ir'(.r (':il)i'c1i',1 1t, ilj;ir i1i

rlc;'cli\i1lrili, irrfi,rlr'ri1,'oir'li: il,ltltlrcartr r,lt:lirrt:ti: Ir.t'\r.':rllr't:tittir.,rrs ttir'irrtl,.':

l. ,':i.r;cr.rrai-e r-ncl 'I'imr:ly I-)irrgrrostict ,i.)r:iii'l:rinr,. itillit <lrr.rlirr i,rl'ot.tl,rv r'r'sult's Ii ,tt
ii('criticili iirr e.irrh rietc:r:tior. riiagrrr-,sis^ pir)el.i()s1:;. rrttrj inorirtorirtg oI ciisc:rtscs.

2. lnterdisciplinary Collaborati.on: \\/orking r losch' t ith ph,,'sicians, t.turscs, arrcl

othcr healthcare pr.rfessionals to ifltcryret lab rcrsults 21nd suppol'1, clinical decisions.

3. Patient-Centered F-ocus: Undcrstanding thc in"rpact <>i latrorztoty findings on

pat;ent ()ut(:(,)flles alci clrsrrrilrg tcrst appr()pl'iat<.ness. espr:r:iall1, in personalized ancl

p rc'cisiorr nrctl icinc.

4. Continual Learning: I(eeping pace with rzrpicl advar-rcernents in cliagrostics and

adopting innovations that improve effir:iency 2rnd accuracy.

5. Public Health Contribution: Suppotrng disease sun,cillance, outbrciLk

investigations, and screening progrzrns, especially in tesourcc:-iin'iited settalgs.

1 , Bachelor of N{ed:cal

of liMLS. Successful

rtlnellt (Chairman o['

her mcmbers as per tl-re pr.rlicv of thcr

for the strlectiirrt of snrdt:r-rts

()

r)

I

900

()

()

()

(.)

(-)

rvith 1340 hours of Lecture &

U
)

)
M*dir:m of instruction:

English shall be the rnedium of instruction fot all the subjects of study and for
examination of the course.

Competency Based Curriculutn for \,lerlical Laboratc.ry Sciences
(Intellectual proper'ly ofNational Conrmission for Allied and Iiealthcare Professions, lr{inistry ofl-Iealth and Family Welfa;e)
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by intervierv. No direct Adn-rission will be entertained.

3. llntlance exalns will be conducted based on the syllabus

canciidates rvho cleared Exam should be called for the interirie$/
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,'\ citrtclrdatc has trl sc'clrlc lrrrriin-urr.ri

l. lJ0'1 ,, altcn(lallce in tltcorc,tictrl

2. 80",,, rn Skills rr:airrin.tl frractical) tirr quaLfy,ing t() appeal' frrl rhc [in;rl cxamination

No rclitratit.,tr, r,t,ltzltsocvcr-, rvill bc pern-iissiblc t<l this rule unc'le:rarr\'erounci incltrc|rrg

indisp, ,sitir,rr erc.

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission forAllied rnd l-lealthcare Prolessions, Ministry of Health ancl Family Wellare)
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IyIMLS Curriculum outline

lir-"rnester I .-Common for all special:isations

-r 'fo be dccided by respective instrtutc:

Competency Baseil Curricuim for Medical Laboratory Sciences
(Intellsctual propcrty of National Comrirission for Allicrj ar-,1 ]-Iealtrcare Professions, lvlinistry of Health and llmily Wclfare)
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i,ecture i'ri tori:ti. llractical Contact
FIours

14cclical Iaborirtoq,
J![anagerr-rent

.t 0 0 + 60

Cell a.nd Molecular

Biology

4 0 0 4 60

Ileseatcl-r N,,[ ethod ol ogt'

& Riostatrstics

2 0 0
,, 30

Aclvanced Molecular

Diagno stic T'echnique s

4 0 0 4 60

Digital I'lealth

Tcclrnologies

2 0 0
.> 30

Electirre (lourse'r' 0 c) 2 ) 60

Re sea tcl.r lvlerhocl olopX,

& I]iostatistics Practic,rl

0 0 2 )
a

60

Advancccl h,[olr:cular'

1)i agr ro stic T'ecirniq r-r c. s

Practical

0 0 2 2 60

l'O'l'.\1. 16 6 ')') +20

v

Ct urse Narne Credits

w
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Sernester II- Ivledical Biochernistn

nle 'I'utorial Contact
Hours

lJioorsanic & Biophysrcal

Ohenristr:y

4 0 0

4

60

Instflrmerltation in
Biocl-renristry

4 0 0

4

60

4 0 0

4

60

4 0 0

4

60

c Biophysical

ractical

0 0

2

60

Instrumentation Practical
0 0 4

L

60

0 o 4 90

TOTAL 16 0 T2 22 450

Competency Based Curriculum for Medical Laboratory Sciences
(lntellectualprope.rtyofNationalCommissionforAlliedandHealthcareProfessions,Ministn offlealthandFamilvtrVetfare)
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Lectrrre Practical Credits

Errzymologl, & Nutrition

Intermediary Metabolism

4

Clinical postilrg
2
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Sernester II Medicrrl Microbiology

Competency Based Curriculum for Medical Laboratory Sciences
(Intellectual property of National Commission for Allied and Healthcare Professions, Ministry of Health and Family Welfare)
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Course Name i-ecture Tutorinl Practical Credits Contact
Hours

l..ssential ancl .r\l,rpliecl

I'licrobiokrpl'
.) 1 (.) .t 60

Systematic Bacte riology- .) I 0 4 60

S),sternzrtic Bacter:iologl- practical 0 0 4 2 60

Medical Entonrology and

Parasitolo.qy

J I 0 4 6t)

N{edical Entornologv and

Parasitologl,' p ractical

0 0 4 2 60

Immunology and

Immunodiagnostics
.) 1 0 4 60

Immunologl,'and
Immunodiagrostics praci-ical

0 0 4 2 60

'fo]lAL t6 + 12 2.2 420

wf\ &



Course name Lecture Tutorial Practical Credits Contact
FIours

I lacrnatolr.rqv lurrl

I laernatologic:al

Disolclcrs

.+ 0 (l

4 60

I.l aernostati c I)iso rders
4 0 0

+ (r0

Applied

Immunopathologv ir-r

I-Iaen-ratology

4 0 0

4 60

Clinical Pathology 2 0 0 2 30

IJaer:rato1opry,' and

Haematological

Disorders Practical

U 0 2

2 60

Haemostatic Disorders

Practical

0 0 2

2 60

Applied

Immunopathology rn

IJaen-ratology Practical

0 0 2

) 60

Clinical Patl-rol<;gy

Pr:actical

0 0 2
.,

60

f'ot'al 14 0 8 a.') 450

Senrester ll ilaemrtologv and Transfusion Medicine

Competency Based Cuniculum for Medical Laboratory Scrences
(Irrtellectual propeny of National Commission forAllied and Healthcare Professions, Ministry of lIealth and Family Welfare)
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Sernester II- Histology and Cytology

Competency Based Curriculum lbr Medical Laboratory Sciences
(Intellectual property of National Commission for Ailied and Healthcare Professions, Ministry of Health and Family Welfare)

Page | 176

Course Nitrne f,ecture Tutorial Practical Credits Contact
Hours

'I'ranslational Aoatomv

and Cell D),tratl'rlcs .+

0 0

I
60

Essentials of Hrstology
4

0 0
4

60

E,ssentials of
Cltopathoiogy 4

0 0

4

60

Cancer epidemiology

and Digital Pathology 2

0 0

2

30

Ttansladonirl Anatoniy

and Cell l)yn2,rr1.t

Practical 0

0 0

2

60

Essentials of Hrstology

Practical 0

0 0

2

60

Essentials of
Cytopatholog), P rircti cal 0

0 0

2

60

Cancer epidemiolog,

and Digital Pathology

Practical 0

0 0

2

60

Total 14 0 B
22 450
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Sernester IIi- Medical Biochernistry

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission for Allied and Healthcare hofcsions, Ministry of.Health and Family \Velfare)

Page I 17?

Credits (lontact

FIours

4 0 4 60

Clinical Riochemistq. II 4 0 0 4 (r()

lm 4 4 60

Endocrinology & lli<>chernistry of
agng

4 () 0
A

60

0 0 2 60

0 0 2 2 6o

al 0 60

TOTAL 16 0 22 420

Course Name '['rrtorial

Clirrical Biocher.nistrv I
J

0

0 0

CLnical Biociremistry I Practical 2

Clinical Biochemistry [I Practrcal

0 2 2

6



Course Name I-ecture Ttrtorial Practical Credits Contact
Hours

A,iecliqrl Virc.ir-tgr, .) 1 0. + 60

Medical Mycology ., 1 0 4 60

lVledical Myco log1, & \rirolog;r

practical

0 0 4 2 60

Public I-Iealth Microbiology J 1, 0 4 60

Pubiic l{eaidr Microbiology

przctical

0 0 4 2 60

Advances in Mictobial Informatics J 1 0 + 60

Clinical posting 0 0 4 2 90

TOTAL 12 4 t2 22 450

Sernester III Medical Microbiology

Competency Based Curiculwr for Medical Laboratory Sciences
(Intellectual property of National Commission forAllied and Hqlthcare Professions, Ministry of Health and Family Welfare)
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Sernester III- Haematology and f'ransfusion Medicine

Competency Based Curriculum I'or N4edical Laboratory Sciences
(Intellcctual properff of National Commission for Allied and Hea.thcare Professions, Ministry ol Health and Family Welfare)
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Course Name Lecture Tutorial Practical Credits Contact
Horus

Bkrtxl llanking ar-rcl

L.nrntinohenratolo5y

+ 0 0

4 60

'I'tansftision Meclicine 4 0 0

4 60

I\4ol ecula r I{ematologv 4 0 t)
4 60

Aclvancccl

I{aen-ratological
'f'echniques

2 0 0

,> 30

Blood Banllng and

Inununohematologl,

Practical

0 0

2 2 60

Transfusion Medicine
Practical

0 0

2 2 60

Mol ecula r Hen-ratolog1,

Practical

0 0

2 o 60

Acivanced

Haematological

Techniqtres Practical

0 0

,) ,) 60

Total 14 i) B
22 450



Semester III- I-listology and Cvtolngy

Semester IV -COMMON FOR ALL SPECIALIZATION

Compeiency Based Curriculun for Medical Laboratory Sciences

(Intellectual property of Natiorral Commission forAllied and Healthcare Professions, Ministry of l{ealth and Family Welfare)
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Course name f,ecture '-['utoria.l P.;;;i Credits Contact
Ftrours

I)iagnostic

IJistopatholr.rgr +

0 0

4

60

Cytologi crrl T'echniques
4

0 0
4

60

I rlrntrn<-lhi stor;hemistrv

& I)irrgn, rstic \lallicls 4

0 0

4

60

Molecular Techniques

in Histopadrology &
Cytology 2

0 0

,)

30

Diagrostic
Histopadrology Practical 0

0 0

2

60

Cytological'I'echniqr"res

Ptactical 0

0 0

2

60

Lnmu nohi s lochernistry

& Diaiyrostic \llrkcrs
Practical 0

0 0

2

60

Molecula r'1'ecl-rniques

rn Histopatl'roiog1, &
Cy.tolcgy l)r:a cti czrl 0

0 0

')

60

Total
14 0 B

22 450

(

I

S. No SEMESTER IV Credits
Contact
Hours

1 Dissertation 22 990

Total 22 990
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MMLS Semester I (Common for All Specialisations)

Competency Based Curriculum for Medical Laboratory Sciences
(Intellectual property of National Commission for Allied and Hulthcare Professions, Ministry of Health and Family Welfare)
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S. No Course Name Contimrous
Assessment

End Sernester

Exarnination
Total

1
l\{edical Lrrboratoq,

A{anagerncnt

30 10 r00

2 Cell ar-rd lVlolecular Biology 30 70 100

-)
Research N{edroclology &
Biostatistics

30 70

100

4
Advanced Molecular

Diagnostic Techniques

30 70

100

5
Di$tall{ealth
Technologes

30 70

100

6 Elective Course*
30 70

100

7
Resealch Methodolopry &
Biostatistrcs p ractical

30 t0
100

B
Advanced Molecular

Diagnostic Techniques

30 70

100

TOTAL 800
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Semester II Medical Biochernistrv

Competency Based Curriculm for MedicaI Laboratory Sciences
(Intellectual properly of National Commission forAllied and }leirhhcare Profssions, Ministry of Health and Family Welfare)
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li. It{o Continuous
Asscssnent

End Semester

Exaurinatron

-f otrtl

1
Bioorganic & Bioph,vsrcal

Cherr-iistq,

3t) l0 100

2 Instrun-rentation 30 70 100

.l Enzl,mology & Nutritiorl 30 70 100

4 Intermediary Metab olism 30 70 100

5
Biootganic & Broph),sicai

Chemistry Practical

30 70

100

6 Instrumentation Practical 30 70 100

7 Clinical postrng - log book and viva 30 70 100

TOTAL 700



Sernester II Medical Microbiology

rUl

I Essential anrl Appliecl Mrcrobiok rgy 30 70 100

2 Systernatic Bacteriology 30 70 100

3 Systematic Bacteriology p rzctical 30 70 100

4 Medical Entomology and Parasitology 30 70 100

5
Meclical Entomology and Parasitolr>gy

practical

30 70

100

o Immunoiogy anci Immuno diagnostrc s 30 70 100

7
Immunology and Immunodiagnostrcs

practical

30 70

1()0

L__l TOTAL 700

Competency Based Curiculm for Mediel Laboratory Sciences
(htellcctual property of National Commission forAllicd and Healthcare Professions, Ministry of l{ealth and Family Welfare)
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a)

i)
(-)

Scrnester II Haematologt- and f'ransfusion Medicine

S. IrIo Course Name Continuous
Assessment

End Sernester

Exarnination
Total

1

I{aernzrtolog,r, and

Haematological Disordets
30 7o 100

) Ilaemos t'xic Disorde rs
30 70 100

-) Applied ImmunopatholopX, rn

Haernatology

30 10 100

4 Clinical Pathology
30 70 100

5

I{aematology and

Haematologrcal Disorders

Practrcal

30 70 100

6 If aemostatic Disorders Practical
30 70 100

Applied Immunopadrology in
I-Iaematology Practi cal

30 70 100

B Clinical Pathology Practical

30 70 100

Total
700

Competency Based Curriculum for lr4edical Laboratory Sciences
(lntellectual property of National Commission for Allied and Healicare Profcssions, lr4inistry of Heallh and Family WeJfare)
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Semester II Ilistologv and Cytopathology

Colnpetency Based Curriculum for -fuledical Laboratory Sciences
(lntehectual propeny ofNational Conunission for Allied and Healthcare Professions, Ministry ol'I{ealth and Family Wellhre)

Page I lB5

SNO Course Name Continuous
ASSCSSDTCNT

End Sernester

Examination
Total

i Ttar-rslational Anatornl, and Cell

D1'namics

JU 70 100

2 Essentials of Hrstology 30 7o 1(X)

3 Llss cntizrl s of C1'tr-p athol og1, 30 70 100

4 Cancer epidemiology and Digital
Pathoi<>gv

30 70 100

5 f'ranslational ,&ratomv and Cell

Dlaramics Practic:rl

30 10 1,J0

6 Essentials of Histology Ptactical 30 70 100

7 Essentials of CyropathologV Practrcal 30 70 100

B Cancer: epidemiology and Drgital

Patl-rology Practical

30 70 1tl0

TOTAL 800

I
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Sernester III Medicrrl Biochernistry

tl: {"
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Cpmpetency Based Cuniculum for Medical Laboratory Sciences

(Intellectual property of Natiomrl Commission for Allied and Healthcare Professions, Ministry of Health and Family WelfarQ
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S. No Cotrse nAme Continuorrs

assessment

End Semester

Exirmination

Total

1 Clinical Iirochcrnistrv I 30 7A 100

1 Clinical l]io chenristrv l l 30 10 100

-) IrunuriolopX, 30 70 100

4
Enclocrinolcgy & Bio,:henristry of

aglng

30 70

100

5 Clinical Brochemistq, I Prirctical 30 70 100

6 Clinical Biochemistry II Pracucal 30 70 100

7 Imn-ru nology Practical 30 70 100

TOTAL 700

L
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Semester III Medical Microbiologl,

,lo ico
I

I 30 70 100

2 30 70 100

J Medical Mycology & Vrology practic l 30 70 100

4 Public Health Microbrology 30 7(\ 100

5 30 70 100

6 30 70 100

Ciiuicai postirrg - iog book and viva 30 70 100

TOTAL 700
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)
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Interrial Externrrl

(ESE)

Total

Medical Virology

Meclical Mycr-rlog1,

Public Health Microbiology practical

Advances in Microbial L-rfrrrrnatics



i
I

I

I

I

I

I

i

i

Semester Ill Haernatology and'Iransfusion Medicine

Competency Based Curriculum 1br lr4edical Laboratory Sciences

(lxtellectual property of Nationai Commission for Allied and Healthcare Professions, Minisrry of Health and Family Welfare)
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Course Narne Continuous

Assessrrrent

End Semester

Exarnination

Total

llloocl Bzurking arrd

Llr.r-ru n oh err-r2rtol ogy

30 10 100

Transfusion Meclicine 30 70 100

Moieculat Hen-rzrtologl, 30 70 100

Advanced IJaematological
I echnlques

30 70 100

Blood Biurking ald
Immunohernatol ogy Practical

30 70 100

Trans fusion Medicine Przciical 30 70 100

N,[ol ecular Hernatology P ractical 30 70 100

Advanced Haematological
Techniques Practical

30 70 100

Total 800

w
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Semester III [{istology and C.vtopathology
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Corlrse Name Continuous
assessment

End Semester

Examination
Total

Diagnostrc Histopat|olog1,
30 7o 100

Cytologrcal Techniqr-res
30 70 i00

Irnn"iunohistochen'ristry & Dragr-rostrc

Markers 30 7o 100

N4olccular Techniques in
I{r stopathology & Ci,tology 30 70 100

DiaErostic I Iistopadrologi, Practical
30 70 100

Cytological T'echni ques Practical
30 70 100

Imn-runohistochernistn, & Diagnostrc

Markets Practical 30 70 100

Molecular Techniques in
Histooathology & Cytology Practical 30 70 100

TOTAL 800

. Competency Based Curriculum for Medical Laboratory Sciences'(krtollectul 
property of National Commission forAllied and Healthcare Prolbssions, Ministry of Health and Family Welfare)
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S. No Course Name
Continuous
assessment

End Semester

Examinrtion
Total

1 I)issertatior.r viva 100 200 300

2 Dissertation Logbook 100 200 300

Total 600
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MMLS SEMES',I'ER rV (COMMON FOR ALL SPECLALLZATTON)

{.lredit iiislribtiti.orr: i'.rr,..ir :iar)x:sl('r tvoirl<1 i. oir:.i.if r.ri: :,i irrinrrr)Lr rn oi ?-2 cl'r:ciiis. 'l'irr,

cri:rirt tlrsriilrufl.rir ltrxirs tirli,r'ctrrrc, ['uior'illi. l)r.;ctii:;rl..rrrc] (,iinics a1'('i]:r fi)il()\\'s.
('.rr.:cjii I.)ct:Lris:

Lecture / T'utoiial: 1 credit = 15 hotrrs; Practical: 1 credit = 30 hours; Clinical/ [,ab]

Posting: l credit = 45 horrrs

Creclit Incluc'lcs: L -- Lccnrre s, T- Tr-rtorials, P- Practicai

()
()

()

')

U
t)

,')

U

J
.J

(-)

iJ

r dissertation only after successfirl

credits to be accmed by the end of

must completc all in a maximum of dor.rble

duration. For ic coutsework neecls

in exit from the program.

Competency Based Curiculum for Medical Laboratory Sciences
(lrtellechtal property ofNstional Commission for Allied and Healthcare I'rofessions, Minisky ofHealth and Family lVelfare)
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Semester -1

Medical Laboratory Management Credit=4(60hours)

Leaming outcomes: At the end oi the c<>urse the snrdent should be able to

Course Rationale: 'I'his cotrrse will enable the str.rdent to manage resources, understancl

and follow GCI-P, minirruze errors, irnplement iind maintain quality control rneasures,

maintain equipment and promote a safe working environment, develop good
communication skills, foster team work and develop leadership skills.

r Understand tl-re need for cfficrent and effcctive labotatory operatiorls, including
resoufce allocation, pcrsonncl managemcnt, equip,ment ancl reagent putchase ancl

rnaintenance.

knorvledge of relevant regulations, standarcls, ancl best ptactices fbrbest

vement of laborato

)

:)

)

)

)

)

)

)

)

)
,J

J
J
J

)

)

@
,,)

,.J

Comietency Based Curriculm for Medical Iaboratory Sciences
(lntellectual property of National Comission for Allied and Healthcare Professions, Mnistry of Health and Family Welfare)
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Unit Topic Hours

I Principles of Lab management: Financial managernent, hunan
resource management and space and facility management.
Otganisatronal stmcture of lab. Laboratory design: fhnctional
components of laboratorl,, Various types of laboratory. A
standardized cLnical laboratory set up, Factors affecting
productivity of a labomtory
Training of technical staff in Clinical laboratory: Areas of
tmining. Ilole of lab sr.rpervisors in training. Job description of
various levels. Hzrnds on approach to various laboratory practiccs

6

II Work- Flow of a Clinical Laboratory - sample reception,
tegistration, barcoc1ing, centrifuging, s..rrnple processing, result
checking, rcsult relc:asc, sanrple stor?ge
Scope of labc,rar, rr'l scrvices

4



l-

I

i r i,,,,
I

i .-...--_.,__.

lrn

Topic 
I

I

d"* cri"i""t r^rr,r"tr-* pr;;;;.;?ctii'; i;$ ,:-,trurcliinii <lPeratrrlg pr:oceclulcs (S( )i)): ioU)()rl:iilcc ()t i

S()l)'s in :l ciinical laliolatr,rrv 
i

rp j,abrir:rtofl, petsonnei: ltolr: r-,1-ilr[t pcr-ttonnel in a ntedic..rl I

o Laboratclrl' sanrple n)allrrger))errr: requcst [r->rrrr, slrrrplc 
1

labclling, sanrple register, sanrplc storirge, sample disnosal 
Ic Laboratory equipment: Equiprnent procuretDent and 
I

er,aluation. Detarls of specific instnrmerlts / Oetrces tor 
I

analyte estimations (routine chenristry, hormones. nrrnour 
I

rnarkers, electrolytes. drugs, metals, blood gascs, atrino I

acids) 
|o Laboratory reagents and kits: Procuring kits, inventory, 
I

storage, validation 
I

Florrrs

IV Laboratory errors: Root carrse analysis and CAPA (cortectivc:
action, prevefltive action)
Phases of errors in clinical I-aboratory testing process

> furalytical variables- lJse of stable reference rnaterials-
calibrators & controls, LJ charts ar-rd Westgard rules.

Stanclar:clization / Calibration ptrcesses: Calibr:atron of basic
crluipments by laboratory petsonnel. Calibr-ation of rnethods-
colorimerric and enzynr;rtic.

> Postanalyticzrl variablcs: transfcr of results, docun'icntzrtion,
conpetence and variotrs laboratory processes

t3

V Total Qu ality managemerrt:
F Funclamental principles. TQM framework
F External Quality Assessment Schemes

> Internal QC Procedures, Use of Internal Quality Control
rnaterial. Care and procecluml steps in reconstitution of
comrnercial controls.

6

\iI Biological Reference Intervals: Definitron. Establisl-rment.
Validatron of reference intervals. Diaglostic efficacy.
Documentation in Labolzrtory /N4aifltenaflce of records: Patient
entty registers, Procedure rnanuals, Ilegisters of ll-eagents,

consum';tbles ancl acccssories, quality control da,;a, patient data and
all televant lab records

B

VII Clinical laboratory informatics: Cor.nputer basics. Word
processing, sp readsheets, data-base, graphics, sfatistic s, Laboraton
I nformatior-r Systen-rs (l.lS).

I

Competency Based Curriculum for lr{edical Laboratory Sciences
(Irrtellcctual prope,rty of National Comission forAllied and Healthcare ftofessions, Ministry of Health and Family Wclfore)
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l}r.,.*.r ;;";;,tt,;n,, ^oo-n.ritt 
rir, ,,,,,i.ti,,,'.. r irii

151[J9 stanciarcls, .,\trrlit iu a \[cdrcr i ],a1)()r?it()r\': Irrtrociuction rrrrr-l

In-rpoltlrr:rcc, Jtespor-rsil;ilitv. l)l'irr1-r 1ro. irrtclnal atr<lrt, JLrrizorrral.
Vertical ancl 'fcst atrclit, l;rcqucncy of :rLrdrt, l )ocumc:ntation.
Or.en,icw ofJOI & CAP.

6

Hours

IX Fublic relations: Interpersonal skills at rvork place,
cornrnunicatior u,idr patients, I rader:ship rnalrAgernent,
conduction of senrinar and CN{ll progran-rs, perforn-rance appraisal
of staff, Laboratory approach to patie rrt communiq,',
patient/clinician feedback fomrs, Ilospital ot1uTtzattotr and
interactions between the laborator)r service and the rest of the
hosprtal

4

x Risk Management and safety measures: Safety responsibility-
en-rployer and employee - Safety in a clinical laboratory: personal
protection, Laboratory hazards, Laboratorl safety- fire, chemical,
elecirical, ndiatiott, Laboratory infection control, Hazardous
waste and transport of Hazatdous rnaterial, biomedical waste
m2lnagelnent, HI\,-: pre- ancl post-exposure guidelines, Hepatrtis B
& C: pre- and post-exposure guidelines, drug Resistant
Tuberculosis, Needle prick iniury ancl follorvup, Acddent

4

Total 60

)

)

)

Suggested Readings:

1. MacMillan, D., & Lewandrowski, ti. B. The CLnical Laboratories.

)

)

2. Ciror-r, D. (2007). Henry's clinicai diagnosis and managernent by laborztofv methods.

.l .1M.',:, 297(16),1 827-1 833.

3 . Rifai, N. (2017). 'I-ie qTextbook of C/inica/ CltcnifiT and Mohutlar Diagnostics E,-Book: Ticti
Textbook of C/inicalChetnistry andMolecu/ar"Diagnostics-E-Book.F.,lsevier Health Sciences.

4. Mrinalini Sant Q022) Textbook of Medical Laboratory T'ccl-rnology 2nd,Edition 2022

5. Godkar, P. B., & Godkar; D. P. (2006).'fextbook of tnediur/ /aborutory technologt. Bhalani

publishing house.

Competency Based Curriculm for Medical Laboratory Sciences
(htsliectrr.rl property of National Commission forAllied and Healthcare Professions, Ministry of Health and F'amily Welfare)
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Cell and Molecular Biology Credit=4(60horrrs)

ith extrerr-rc accuracy

ncwer techniques

(.)
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Course Rationale: Nlolecular l3iolt,gy kno"vledge is essential for a lVltdical l.aboratorv

: Science scholar as ir pr:ovides thc foundation to the professional in understancLng the' latest

techniques in lliorechnology. It empowers the graduate to use advanceci tcchniques in

disease diagnosis and progression and also in anzlyzinggenetic information rvhiclt explains

genetic and molecuiar basis of nrany diseases affecting mankind

Leaming obiectives:_At the encl of the course students will be able to

o (lomprerhend in-depd-r understanding of frrndamentals.

I Llnclcr:strrnd and apply lschniques for disease
,.,.,t ^.-^.-i^t^^

Develop attrrude that can help in
in Brology ,\i

(.)

U
rJ

()

Unit Topic Credit Hours

I Basic Concept Of Cell Structure, Function Ald Processes

a) Cell Organelles And Their Functions

b) Cell Division, Cell Cycle And Apoptosis

6

II The Cerrtral Dogma Of Molecular Biology-Transfer Of
Genetic Information From Dna To Ilna To Protein

Synthesis

o Dna Ileplication

o 'frarrscription-The Frocess Of Transcription,
Inl-ribition Of 'franscription, Revetse Tmnscriptase,

Post Transcriptronal Modificatron

o Translation- The Process Of Translation, Post

Translational A,Iodificatrons Like Folding,

Glycosylation Etc.

o Inhrbitors Of Protein Synd-resis

t2

ill Gene Expression-Regrrlation Ard Significance 6

IV In Siru Hybridizatron-To Study Gene Expression Pattern,

I-ocalize Gene Amplification, Gene Location

6

\r Concept Of Gene Switching, Gene Transposition, Somatic

lle cornbination

B

Competency Based Curriculm for Medical Laboratory Sciences
(intcllectual property of National Commission forAllied and Healthcare Professions, Ministry of Health and Family Welfare)
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)

(.cll Cr.ritirlr:: lrrtr()(llrcti,,n, Significar-rcc, Ct:ll (ltrlttrlc Lab -
Instutricrnts. .\scptrc l,.'chniclucs, Niedia Prr'pzrration,\nd
liilrcratir,n I or' (,cll ( .ulturc, N,leclia (.on.r1tositi, rn '\nc1

Supplerlrcnts, ll,pcs ()f (lell Culturc, Prirnar'1,, Sccondary.

Aclherernt, Srrspension r,ells, Commonll, I-I5efl Cell Lines,

Ceii Cultur<: Irroceclure, Contamination L-r Cell Culrute Lab,

Ri<-t sa fety Lcvel s, Ilthical Is sue s.\&'aste Disp o sal

B:rsic Principlcs And Applications Of Molecular T'ecl-rniques

. Iiecombinant Dna Technology: Restriction
Endonuclease, Dna Ligase, Vectors, Chimeric
i\{olecule s, Cloning Gene Library, Cloning Strategies,

In-Sitrr I{1,b11,i1ru,torr, Blot Techniques And
AppLcatrons, Rflp, Gene Therapy, Tran Genesis, I)na
Finger Printing, Dna Sequencing, Pcr,Dna Probes,

Hi,l; i-idoma Techncl op;y.

Suggested books

1,. \''ct:i' li:ri;i ll.istl.ur a.l{}15) Iti'inii1>1<'s ()i: i\'lolocLrlur l}i<>i,r;rr,

2. \\'ilson, h., Iloiinlrrn.,\.. \\i:rlku..J. A,1., & (ll<>l;ir:. S. (fids.). (l()llJ). \\'ilri<>rr antl
\\'tlli;i'r's 1;rinci'1-rlt:s rincl lirchrriclui:s oF bioclrcnistrv itli(1 rnolr:r:rrllrr bioloi,,i,
(,;rrrrlri'irlgt,,,'1r.'1'5i1r, 

1ltI,ss.

3. !li:1{.1:;111i11'2i,i1 1r'r, I i i2(]13). I]ior-:lrcnrisrrv. l,,Llscvicr' Hcirlrlr lici(:)r1c('s.

4. J,r;ilish. Il I". (2()08). \,lokrr:ulrr ct,,ll biok-r51,. \,lacn-rillan.

5. l{irqr, (i. il(}{i9). (hll rrnrl ntolcrr:rrllrr'biolo{r,: c:()11(r(:pis irril r:xpi,r:in.rr:nts..f r.,}rn \\''i1c1,

& S<xrs.

Competenry Based Curriculum for Medical Laboratory Sciences
(Intellectusl propert)' of National Commission for Allied and Healthcare Profssions, Ministry of Ilealth and Family Welfare)
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Advance Molecular Diagnostics Techniques Credit=4(60hrs)

Course Rationale: This course pr'ovides studerlts with a comptehensive urrderstanding

of the advancecl rnolecular techniques ancl enable them to apply advance m('thocls in the

diagnosis

Leaming outcome: At the end of the course studeflts should be able to:

o comprehend knowledge and clinical skills of molecular techniques

o Use accu{ate and advance dragnostic tools - ,: .,

Competency Based Curriculum for Mediel Laboratory Sciences

(Intellectual property of National Commission for Allied and Healthcare Professions, Ministry of Health and Family WelfarQ

Page | 196

Unit Topic Hours

I Principle & Role of Molecrrlar Diagnostics: Basic principles il
rlolecular diagnostrcs and otganizations of molecular diagrostrcs

laboratotl,. Role of rnoleculat diagnostrcs in present diagnostic

era, Ed-rical issues related to rnolecular diagnostics, Future of
molecular diagnostics, Historical aspects advailtage of DNA over

traditional serologv.

8

II PCR and its modifications: Principle of PC\ types of PCR:

Primer de sig'ning, Ileverse Trzr r sc rip tase-PCR, Real-Time PCll",

Inverse PCR, Multiplex PCR, Nested PCR,In situ PCR, Long-

PCR, PCIi-ELISA, artitrzrih,pnmed PCR. Applications of PCR

in Diagnosis and research.

PCR n-rodifications: I-igase Chain Reaction, isothermal

amplificatron, nucleic rrcid scqtrerrce-based arnplification

(I.JASIIA), transcrip tion mediated ampli fi catio n, s trand

displacement ampli fi cati on.

specimen collection, advantages and disadrzlltages of techniques,

key factors affecting tire petfcrrmance and reliability.

n

III Quantitative and Qualitative estimations : Ptotein stability,

denatumtion; an-rino acid seqr.rence analysis, I I1fundization

techrriqr,res - Soudrern, Northctn, in-sitr-r (inch.rding FISI!, line

ptobe assa),, tnictoarral,s - types and applications; Ptotein

lxtmction and anal),sis (includrng PAGII and its rariations);
\X/estetn Blot

12

$* \'\ I



tlnit Topic Hours

IV Lrstmnicnrs and'llechniqucs: Spectroph()t( )lnetry, HPLC, MS, 
I

E[,ISA, (]lrcmiluminescent, FIA, Frkrrv cvtometty, and spgciiic

applications; Electron micr<>scop1, ancl its applicatron,, . ., r ,l

]rnmunrthisrochernistru, Inrmunclflout'esccnes, ,.

Irnmunocytochemistry-.ptinciple and techniques 
i

n

V 8

VI 8

Total 60

Competency Basod Curriculum for lr4edical Laboratory Sciences
(lntellectual property of National Commission for Allied and Heallhcare Professions, Ir{inistry of Health and Family Welfare)

Page | 197

@

Ilecbmbinanf DNA technolopry: Restriction endonuciezrse, DN A

liqase, vectors> chimeric rnolecules, cloning, gene library, clonirrg

stra:*agis5, and applicatrons, RFLP, (iene therapy, T'ra.ngenesis,

DNA finger printing, DNA probes, hybridorna technology

I)efinition, application and advarrtages of (]enornics, Next-
gelleratj on s eqr.refl cing techn ol ogr, Proteonlic S, Trzn scrip tomic s,

Metabolon-rics
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i')
,)

Adr.zrnce Molecular l)iagnostics techniques Practical Cre clit = 2 ((r0 hrs)

(joursc I{utionale: StLirit,nls t'ill grur y-,rrrcrrcal slirlls ncrct'ss2rt-)i.r'or r:trtotrs ialrot'rtrort'

I r','l:rtitltrr'< r t'.1uilctl fi,r i lrt' ttt,,lt't'ttllu' tli.tlrt,,sis
1 [)\ \ [solrttion

I lt \ \ i s, ,l;rt ir rlr

i. l), rllrtt<'r'.lsc r'itltirt lt ;tclion

4. l)i\(]1,.

Suggested Readings:

(_)

f)

r-)

\)

.J

.)
,.)

-)

r)

U
t-)

.)

.)

)

,.-J

\_/

1. \\/ilson, [:.., IJofinann, A., I7aliier,

\X/allier's principles and

Carnbridge univcrsiq' press

2. Cirdkar, P. B., & Godkar, D. P.

pr.rblishing house.

4. Tago, D., & Moussard, C. (Eds). Q006). Teclniques for nnhcillar biology. Science

Publishers.

Competency Bascd Curriculum for Medical Laboratory Sciences

(lntcllcctual property of National Commission for Allied and Heal0rcare Professions, Ministry of Health and Family Welfarc)
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Course Rationale: 'lhis coursc rrims to equrl) sludcnts rvith f()undatl(ulal knorvlcclgc ancl

practical insighrs into the applicati,-,n of digrtal he;rith techncllogies rrr the medical

labomtonr settrn€!. Understanding the course wrll make sfudents.. cornpetent in
understanc-ling and integrating these technologies essential to enhance cLagr-rostics, quality

assurance, data rnanagement, and patient care. '

Learning outcomes: At the end of the course the student shoulcl be able to: 1.) Understand

Digital Health T echnologies Credit=2(30hours)

data secu rity, and regulatory consideratio ns.

digital technololyes shaping rnedical laborztory practices. 2.) Apply clgytal tools for
laborztory data rnanagement and quality control. 3.) Erpiore Af and n'rzrchine learning in
laboratorl diagrrostics. 4.) Assess the role of telehealth and remote diagnosrcs io laboratory

t)

()

()

()

()

(.)

,.)

U

(J

(J

U
\)

Competency Based Curriculum for MedicaI Laboratory Sciences
(Intellectrral'property of National Commission for Allied and Healthcare Professions, lvjnistry of Halth and Family Welfare)
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Unit Topic FIours

I
Introduction to Digital l{ealth in Laboratory N4edrcine: Definition
a'rd scone of dgrtal health, Evolution and historical perspectives,

Curtent healthcare, big data, and machinc learning artificial
intelligence in l-realthcare applicatrons, pre clictir.e arralr,tics irr

healthcare, \X,aHO classification of digital health interventions,

6

II
Atificial Intelligence and Machiae karning in Diagnostrcs: AI in
h ematol <-rgy: automated \X/B C di ftere n tial, RB C morp ho logy,

AI ir-r histopathology and cytopathology: image classification and

tumor grading, AI in mictobiology: colony morphology analysis,

tesistance prediction, AI in biochemistry; predictive analytics from
lab trends (e.g., sepsis prediction), Af in molecular diagnostics: vadant
classifi cation and pathogenicity prediction, Digtal Epidemiology and

Healrh Suweillance

6

III
Telehealth medicine: Definirions ar-rd clistinctions:'I'elei-realth vs.

f'elemec'licine rrs. Iternote Patient Monitoring, ttends in telerneclicine,

Tlpes of telehealtl-r rnodalities: syncl-rtonous, itsylrchronous, and

hl,brid, Components of a telehealth ecos],'stern (sofhvate, devices,

connectiviry, data platforrns), Role of laboratory medicine in remote

molitoring (e.g., chroric disease lnalragement), AI Appliczrtions in
Iternote Patient Monitoring i\{obile Ifealtir (n-rl{ealth) and I Iealtli
App,

6
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C)

a)

(J

e)

r)
r)

,

Suggested

o
)

)

Readings:

1. 'l'<-ipoi, l.. (2()19). I)t:cp rur:ilicjtrc: h,rw rirtiflcial intcllig;cncc i:irrt r.nalic hcalrhr:itrt:

hrrnratt rr.r;rit:. I iacltcttr: Ll K.
'2. lirirr:, ,'\., & i\,lr:rnru:;:;rrlclr. li. (l irls ). (2(12(i) \Lri[icrirl irrtc]liqcncr: it ltr:rtllhi;itrtr.

.t\cadtrrr:ic Pr:c'ss.t\cadtrrr:ic Pr:c'ss

3.

.l\.c:trltrrt:ic l'r:cs s

\\,'r;r'irl I lt,:zrlt[ ( )l:qiinizirrir.rn. {2023';. (]lassificrit.ir-lrr r:f dig;ital irttt.:t:r.ertriotts, st,:t:i,it:r.rs

4.

,rrrcl aplrlit;lt.ir>rr:r ir hr:alth: a sharctl larrtuage io dr,scr:i[rt't]tcr trsi's ol'lligital
1t:t.:ltur;1o1,,.,. ior hcaltlt. \\iodd f l<:rrlrh ( )urtr-ti:l;ttir.,rr.

(,1 Iril--al st1:rt t1'p;t' itn ilii:,ii ir I 1rr:altlt 2A20 -2025 - \\.' I I ( )

Lli\'1., (). l:., \';riiir,;t, A.,Jrin. Ii., \,hhr.,dlrr'. \i. tl.. &JiLin. 1,. (-,. i2O21), llart<llroolr

r.>i:ar:t;iicial inrr:lligt,ncr-: in Ilc'alt[rcalc. Sprirrger: I11tc1:i]att()l]itl I)trltlishing;.

' Conrpotency Based Curriculm for Medical Laboratory Sciences
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(lnit Topic FIours

IV-
I)igrtal I ic:iltlr Detinition ancl sc()[)c <,t digitzil lrcallir, lt"I
stirliehol.lcrs: he.rhlic:ar:r: 1lr:oviclcrs, paticnts, policyrr-rakt ts, tT'

cicrreli:lpc:r'-s, (,liot>ai arrcl n.rtionrti clrgrt al he.rlth stmtegies (e.g, M'IC)
I)igrtal l,le.rlth :itfatrray, Nl)i lA,'t lrrtiia), Digrtal health ethics rincl clata

goverllanct:j lectrooic Ileaith ltecords (EI{R) and Lal>oratory

Infounation Syster.rs (LIS), Structure alrd functiou of EHR systelns,

Data securiq, itnd pa.ient confidcntialiry, Clinical decision support

systems (CDSS) integration with LIS, Case studies on digrtized lab

worl-.flou's

6

\r
L-,thical and legal challenges of artificial inteliigence-driven hertltl-rcare:

Regylatory classification <;i Al-powered ltPM c'levices (e.g., FDA
SaMl), CDSCC), I{equitements frrr clinical r.alidation atrcl safeq,

ASSCSS1T}C11T,

Ethical consicleratiolrs in au tonornous health monitoring, Challenges

of algorithmic bias and AI triursparency, I-egal tesponsibility in

atrtomated decisio n-making

6

Total
30



,)

i)
()

O

)

,.J

)

:)

)

.f

.)

,J

J
J
)

Course Nirme: Research Methodologl, & Biostrrtistics .....Credit = 2 (30 hours)

Course Rrrtionale: 1'lls cr>urse enalrlcs snr<]ents irr r.r-rcclical latioLaiorr scrcncc: rvith thc

linor,vlerdge and skrlls lo contltrct scirrrrtifit: rese?irclr ancl appl1, biostatrstrcal mctlrocls in

clinical ancl laboratory settirlgs.

I-eaming Objectives: At tl-re end r.,f the courser, stuclents rvill l>e ablc to
o Unclerstand the fundamentals, types of research in health sciences, forrnulate

research ptoblerns and hypod-reses televant to laboratory medicine.

o

o Apply statistical tools for data anall'sis and ir-rterptetation.

-uclicrs and scrlect suitable data c<-rllc:ction methoc-ls

anall'sis and interpretation.

)

)

)

)

)

Competency Based Curriculm for Medical Laboratory Scionces
(Intellectual property of National Commission for Allied and Healthcare hofessions, Ministry of Health and Family Welfare)
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Unit Topic FIours

I. Introduction to Statistics and Data
. Definitron and Scope of Staastics in Health Sciences

. Uses of Statistics in Clinical and Preventive Medicrne

. Types of Variables:

. Qualitative vs Quantitative
o Discrete vs Continuous

. Scales of Measurement: Nominal, Ordinal, Interval,
Ratio

o Measures of Central Tendency: Mean, Median, Mode
. Definitions,Ptoperties,Applications

o Measures of Dispersion:
, o Range, Quartrle Deviation, Interquartlle Range,

Standard Der.iation, Variance, Coefficient of
Variation

. Quartiles and Percentiles

6

II Probability, Distributions, and Sampting
. Normal and Standard Normal Distributiorr:

Properties and Applicatrons
. Probability Concepts and Calculatioirs (mean + SD

intervals)

. Skewness and l(urtosis: Definitions and

Intelpretation
r Parzmeters vs Statistics

, Population, Sample, Sampling Frame

. Sampling Distribution and Central Limit Theorern

' Standard Error: Mean, Propottion, Differences
. Confidence Intervals for Means and Proportions

6
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iiti Flypothesis'['csting and Statistical. Inf'erence

" Irlvo, rti.rr:sis 'l c,strrrit:

.. Null iinri .{ltenrative II.r'1lr,tJrese..;

. I'vpr. I anc'l II llu:ors

One-rvay

lccron Srpped Itar-rk,

rn's ANO\rA
s'Iesfl Concepts and

Lineat Regression

oll: Concepts and

. Simple

. Logrstic

Applications
. I)iagnostic'lest Er.aluation: Sensitiviw, Specificity,

Competency Based Curriculum for \4edical Laboratory Sciences
(Intelleotual property ofNational Commission for Allied and Hcalthcare Professions, lr{inistry ofllealth and Family Welfare)
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(PPU and Negative

. ll-eceiver Opr:rating Characteristic (ROC) Curwc'

. Agreemenr and Reliability: Bland-Altrr-ran Plot and

Ir"eppa Statistics

I
I

i
I

---.----t

LInit Topic Iiours

I\I Correlation, Regression, and Advanced Analysis
. Cotrelation:

6
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Research Methodology and Epitlemiological
Appficatiorrs

. . ll-eseatch Plocerss ancl 'f1,pes of lte:sear:cl-r l)esign:,
r Data (,ollecti<-rn N'led-rods atrd Sotrrces

. (]u'alitatrve Rese:rrch and Cor-rtent Anirlysis

. Test Constnrction: Reliabrliq,, \ralidiry, Nouns

..' Sample Size E,stirnation for Means and Proportions
, . Rates, Ratios, and Proportions: Definitrons arld

Calculations

. Epiderr-riological Study Designs:

. Case Reports, Case Series, Cross-sectional,

Case-Conrrol, Cohot Studies

. Confounding and A4ethods to Control

. Randomized Controlled Trials (RCTs),

Randomization, Blinding

Aw
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Research Methodology & tliostatistics Practicitl Credit =2(60 horrrs)

Course ltationale: tr'his'cour'se provides students in health sciences,with pmctical skills t<r

design, conduct, and analyse screntific research relcvant to clinical & laboratory settings.

1. Data Handling & Descriptive Statistics
G Collect raw data from a lab or clinical setting.

o Classi$r variables (qualitative/quantitative, discrete/continuous).

. Organbe data into frequency tables.

o Calculate and interpreil Mean, median, mode

4. Hypothesis Testing: I

()

,)

I

t. ,,1

I

)

il

_)

J
,J

r-)

U
\)

. L)ne-sam

o Paired t-test

Competency Based Cuniculm for Medical Laboratory Sciences

(lntellectuai property of National Commission forAllied and Healthcare Professions, Ministry of Health and Family Welfare)
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o Demonstrate random sa

o Calculate standard error
o l-.stinrate populatic,n par

Nu
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Susgested Reading:

I' I'lah:trrtll. tl. (2(i()-l). \it:tir,rcis oi lJiostarrsiii.s l,Lrr' \[c't.ir,:al StLrrit.rrl ,rrrrl ltcscar-clt
worli. l.\crr, t)cllrr: .)rii,Pcr lJrotlrrrr.:,

2. llssr:r'rtials ,:rf llcsc,irr:lr \[ctlrorlologl lirr' .rl' l)hysi,tlrr-,r..r1.r1. irnrl i\llic:r] IIt:ultl:
Scicrrcc-* Strrcl<nts bv ltrrrnrrlinganr l'banganranr A

3' Rarn:rlirtgarn, T'. ,;\., & l.'rttrtat, S. N. (2018). Iissentials of rescrarcl.r n-ie:tl.rociologt
fol all ph;'sirlthcrapl: artcl Allic:d Ilcaltl-r Scicnc<:s Sttrdcnrs. Jaypcc lJroth<rr:s N{cdrcal
Publisher:s

4. I)awsorr, B. and'I'rapp, R.G. (20()1) Ilasic & Clinrcal Biostatistics. Larrge Nlc'clical
Books/ McGrarv-I{ill, Neu, york.
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SEMESTER II - Medical Biochemistry

Course: BioorganiC.& Biophysical Chemistry Total Credits: 4 (60 hours)

Course Rationale: Sti-rclents will gain compreherrsi-''e underslrrncling of biomolecular

stmcture, function, ancl physrcochemrcal perspective . 'fhis cr>utse is designed for

postlryzduate students to explore the principles under'ly,ing triological systems and

pfocesses.

'1 . Describe the

ofsanlc Z

,)

)

)

a)
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)

)
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Unit Topic Hours

I Carbohydrates:
Definition, Biological importance and Classification of
Carbol'rydrates. Monosaccharides- Classification,

Stmcture and Biologicai importance of
Monosaccharides, Impottant chetnical reactions of
Morroszrccharides.General Properties in reiereuce to

gLrcose -strucrural and S[ereo isorr-retisrr-r (Frscher and

Hau,orth Projectior-r formulae), C,vcltc strlctute,

Epin-rers, Anorrers and Mutaro tation. Dis acch adde s -

Srructure, Occurtence and Biologiczll irnportirnce of
Strcrose, Lactose and i\r{altose. P'olysaccharides:

Classification, Strucrure, Occurrertce and Biological

firnctions. Homopolysacchaddes,

Ifetero;tolysaccharides, Carbohydmtes in cell

membrane

10

Competency Based Curriculm for Medical Laboratory Sciences

(lntellectuol Froperty of National Ctmmission tbrAllied and Healthcare Professions, Ministry of Health and Family Welfare)
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I[]nit I Topic
I-- - --t

I I I Lillids:l)t:llnirrori. lli,,l,,qit',rl rrrrp, )rr:rn(.(, iur(l ( l,lssiti( .rr.i,rrr , rl

llil,r.ls.Srrnp-Ic !,i1ticl.s: [,rrs ,rrrrl wrr\.1)llr.src:ll ,rrrtl t.lrt,rrrit.,rlI'
I lrrr ,lrcltics oI f,rrs. Idcntification of fats and oils:
I

I 
Sap,,nificati(rn, Acc:iyl tturrl>c:r, Ilalciclit1, 9i tJrts, llcictrcrt-

I 
Mcissel uumbcr. Comltound lipids - Strucnu:r: ancl l3iological

| 
fu,rction of phospholipids, Glycolipids ancl other compor-ind

l 
lipids - liproprorr:itts.Derived lipids - Fdfty arzrll; Srru*urc,

I Classilir:ations tntl Properties, Struid ailtl Skr.,t/, - Spc,ci:rl

I 
referrence to cholesterol -Structure, Function ancl Propertres of

I 
Cholesterol, Other srerols of biologcal imporrance- Bile acicls

lautl vitarnin D.

I{ours l

I

'j

10

III

a

Arnino acids and Proteins: Definition, Biological
inportance of proteins, composition of
p r oteins. Am in o Aci d s. Defi nition,structure o f arnin o

acids,Classification,

physi6o.1-r"-icalp roperiesandreac tion so faminoaci ds,

Amino acids as arnpholyrtes, Significance of non
starrdar:d amino acids.Proteins Classification based on
nutdtional value, biologrcal impoftance and

solubiLty.general propefties of proteins, coloru.

re2lctions of proteins (end group analysis); Structural
organisation of protein: Prirnary strlctLlre, Peprrde

linliage- Strucfute and srgrificance of peptlde irond,
arnino acid sequencrng (Sanger's and Edma:r rnethods).
Seconclary structlrre Qrelix and ple atcd sheets

Eg.Collagen), Tertiary stlucture of proteins (Eg
Myoglobin), Quaterrrary stluctures of proteirrs
(Eg.IIemoglobin), motifs and dornains, Stnrcftrre-
function relation of protein. Denaturation,
renatutation, separation techniques

10

IV Enzymes: Definition, Classification, Mecl.ranism <.rf Action,
Models of enzyme - substrate complex formatior.r Qock ancl kev

n-rodel, inducecl fit model, substratc stmir-r theoq), Enzynrc
sp ecifi city, Factots affecting enzynle acrlvity

Competency Based Curriculm for Mediel Laboratory Sciences
(htellectual properly,of National Commission forAllied and Healthcare Professions, Ministqr of i{alth and Family Welfare)
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Ntrcleic Acids and Nucleoproteins:StrLrcnrlr: oI
I)urines ancl l)1'rirnidines, Strtrctttre of Nuclc<-rsiclcs ancl

nrrcleoticlcs. nuclcoticlt's ancl nr.rcleosic]es,-,I biolopycal

in-iportance. Ntrcleic Acids: Definitrr.rn, Srrtrcnrre ot
DNA, RNA ancl t1,pes of RNA. DNA * \\/atson &
Crick t\lodel, A, B znd Z forms of DNA.Prope rtics o I
DNA - btt<-11,21111, densifr'',.,,iscosity, chromic effect, Trrr,

clenalftrration, renaturirtion, hybriclization and

Cotanirlysis.

Acids,Bases,Buffersin biologrcal system, -plf-
Ilendetsonl{assclbalchequation,Acid load in the boc1y,

regulation <.rf acicl base balancc in body.

Fluid and electrolyte balance: Distribution of fluids in

body, Water metabolism, Factor influencing the

distribution of bod1, water, thirst mechanism, Intake and

loss of body s.,ater, Electroly,ts distribution, tegulation, and

their functions, rvater/ electrolyte balanc e.

Body Fltrid properties :

C) smosisandO smoticp res sure-

O srnolalityo ftio dyflurcls. Surfaceten sionandvisco sity-

theirapplicationto thc lrun-tan body in relation to
normal life and clisease processes. Colloidal S),stem -
proter:tive action. en-rulsification - colloidal systems of
biologcal irnportancc - thcir application and role in the

human bocly. Diffusion and absorption mechanisms -

therr applicatior-i to biokrgcal systellrs.

VIII

Competency Based Curriculum for h4edical Laboratory Sciences

(Intellectual propcrty of National Commission for Allied and Healthcarc Professions, Ministrl' of Ilealth and Family Welfare)
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Cotr rs e : Bioorganic & Biop hysical Chernistr.r. Practical

Total Credit.s 2 (60 hours)

Course Rationale:Strrclenrs rvill gain practical slirlls rvith espcrime:nrirl fechnirlur,s th;rt rrt'
funclamcutal to unck:r:stirnrling thc chcmrcal ancl physicai principles goven,ring [rir.,nro[:r:ulrrr:

structu re, fi.rnctiou, anrl int t,ractions.

1.. Reactions of Carbohydrates - Molisch, Iocline, Beneclict, Modified Bariocrcl,

Osazone, Sellvanno( Foulger; Mucic acid, Bial

2. Reactions of Proteins
a) Precipitatiorr reacti,ons - Acid, Base, Alcohol, Iso-electric, Half & Full saruration

b) Colour t'eactions - Biuret, Ninhydrin, Hellers, Aldehyde, Paulis, Sakaguchi,

Sulphur, Xanthoproteic, Millon s,

fication test, bromine water test for
fatty acids,

of Nucleic

don of buffer a-nd

Demonstration

Readings:
)

,)
.,)

')

)

.)

)

.)

)

)

)

.)

.)

)

._)

)

[. Lehninget Pr:inciples of Biochemrstry - David L. Nelson, Michael M. Cox, W. H.
Fteenrarr & Co. (X,Iacmillan) . If'If Fruenan; Publication date. 1 Jaruary 20L7

L. Nelson, Michael M. Cox, W. H.1. Lehninget Pr:incrples of Biochemrstry -
Fteemal & Co. (X,Iacmillan) . If'If F
Bioclrernistn,- Iubett Stryer . W'.H.Frce

2. I{arper's Illu,strated Biocl-remistry - Vict<

Hill / Medica/'

al., Ildition. 31.st . M&rat,2. I{arper's Illu,strated Biocl-remistry - Victor W. Rodwell et al., Ildition. 31st . M&ral
Hi// / Mcdica/'

3. Principles of Physical Iliochemistry - van I{olde,Johnson, Ho : Pearson Education
Limircd

4. Ilssentials of l3rop

5. Textbook of Biochc'mistry for I\ledical Srudents - D.M.Vasudevan , Edition. Ninth;

Jalpec Brulberl Medicd/ t; Pr-rblicatron date. 1 )anuat;y 2019.

Competency Based Curriculum for Medical Laboratory Sciences
(Intellectual'Propdrty of National Comission forAllied and Healthcare Professicins, Ministry of Hbalth and Farnily Welfaro)
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Course n,.lrne: Ilrstrurnentation f'otal Credits 4 (60 hours)

Course Rationale: 'I;'ire , studbns uzill liAvc an rrndc,rstiurditrg of ,'thc pr:incrples;

. insilrrncirtation and.applications'of various r-ron-analytical and arrrrlytical ins:tntmentittiotr

in a clinical latroratory.

l,,ee,miqg oiltcones: At rhe cnci of tht: corirsc srurl(:)nts wrll be aljlc tr,r

s Understand the fundamental principlcs behirrcl major analytical and l\()I) anal\ tical

instn:mc:r-rts in ciini cal Lab orztorv

o Operate I s with attention t() ancl e-alibration,

()

(.)

(l

(.)

()

()

()

r_)

(.)

t)

,.)

r)

')
,')

)

.)
()

)
,)

)

Evaluate

cLagnostic rch Lab.

applications of each technique in a

Competency Based Curriculm for Mcdical Laboratory Scte,rcos

(lntollectual propcrty of National Commission for Allied and Healthcarc Profossions, \,Iinistry of Health and Family Welfare)
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Unit Topic FIours

I Non -analytical Ins trumentation:
Use, calibration and their rnaintelralrce - Glass Pipettes and

Micropipettes, Weighing balance (analytrcal and top loading

digital), pH meter, Centriiuges, Water badr, hot plate, magnetic

stirter, therrnornetets, distilled water systems

4

II Centrifugation techniques: 
I

Delinition, Basic Principles of sedirnerrtation,

instrumentatior-r, application in clinical and resear:ch

laboratnry.

Tlpe s q1" ce n hifi ga ti o n : P reparativc, itnali,li c2l centrifu gation,

diffcrential centri fugation, Den si ty gra il i ent

cenrrifugation . ultra ccrrtri fugc

6

iII Photometry:
Definition, basic Principles of photon-)etly, functions, Beer

iarnb e rts larv, In strumentafion, ap pl ications.

Lau,s of light absorption - r,rsible ar-rd UV Spectrophoton-Ietry

T1,pe s o f Photometric Techniques : Colo rimetly, and

spectrophotometry, Flame photornetry, Flourimetry,

Spectro fluorometry, Atornic ab sorption spectrolr-)et{,, In fra red

spectforrretly.

B



Unit Topic Hours

IV Chromatograp\:
I)cfir-rition, basic princrples of aclsorptr()n anc.l

partition, Lrstrumcntation, applicutions in clinical and

research laboratoqr.

Tl,pes of chromatogtaphic techniques: I)aper (one

dimensional & two Din-rensional) thin lzryet, column,

iffinity,gel filtration (Types of resins, gel and

apparatus preparation), ion exchange, grs liquid,
HPLC

l0

V Clinical Chemistry analys ers :

Basic principles, instn-rmentation, fi-rnction, significance of these

analsl,ers. Types of cherrustry analysers - semi -automated
anclFully automated

6

VI Electrophoresis:
De fi nitron, Basic Princip le s o f electtop 1-r o re si s, Instrumentati on,

applicatior-rs. 1-1p es o f electrophoretic tc:chniques - Pap er,

cellulose acetate, agarose gel, PAGIi , capillary Iso electriC

focussing and Two dimensional gel electrop,horesis.

10

\TII Advance Instruments:
Principles, instrumentation, techniques, and applicatrons of
Electron spin resonance, Nuclear l\{agnetic resollance,

crystallographl,, Mas s spectrometq/

6

VIII Immunochemical techniques:
Basic concepts, function and significance of these

Lnrnunoas say analysers, antigen-antibr-,cly binding
qu'altitativemethods . Types of assays- sandwich assay,

comp etitive, non-comp etitive a s say. Tc chniclues-

ELISA (Enzyrne linked immunosorbent assay), FIA,
Imrnunop recipi tation, Tutbi dornetr:y,

In-imunofl uorescefl ce, CI-rcmilurninescense

,El ectrochen-rilumir r es cense

6

ix Osmometry:
De fnition, p rincrp le o f osmornetry, I 1lst1'Ll lncn ta tio n,

applications

4

Total 60

Competency Based Curriculm for Medical Laboratory Sciences
(Intelleciual property of National Commission for Allied and Healthcare Professions, Ministry of Health and Family Welfare)
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Course nan)e: Instnrmentation Prncticirl Total Credits 2 ((r0 hours)

Course. Rationale: Str.rdr:nts wil] be atrk: t.o gain conceprual understar-rclirrg ancl tcchnical

application ofi inslrurnents. 'Ihey v,'ill also gain pr:actical skills in sarnple prepalation,
instrument.l:randling, rnaintc:rrance, rroublt:shooting Quaiity pmctices,afld data ac<luisition

of,ihstmrnenta.ti<rn rvhich are vital fbr pr:oiessional laboratory work.

(lalibrzrti,:xr ot micropipeffes ancl glass pipettes

I)aper: Chrornatography- Onc climensional

Papet chrornatography -1'wo dimensional

1.

2.

J.

4.

5.

wherever possible

- I{eith

(.)

y)
t)

i,)

,)

,)

)

)

)

)

)

)

)

)

)

_)

)

c. Serum pr:otein elec

6. Osmor.r-retcr

]. ELISA/FIA

w
Competency Based Curricuhm Ibr Medical Laboratory Sciences

(Intellectual properb' of National Commission for Allied and Healthcare Professions, h4inistry of :{ealth antl Family Welfare)
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(,'ourse narne: Intermediary Metabolisrn f'otnl Credits 4 (60 hrs)

Course Rationale:'l'ltis c:rlur-sc, Pror,icles sti.rclcltts \\/ith:rt-clepdt Ilit(L:r'sf;urrling rri
rr-retabolic pathrv:rvs, tl.reir ir.rte:rct)ltnecti()11s. :tntl tl-r<' legr.rlrrtor'1, meclranislns fltet gor,rrrn

rhern in va t:ir-ru s p i r y si ol ogi cal an cl path c-,logical con c'L rir.r ns.

Leaming Outcorne: At the er-rd of the course, studcnts will be able to
c Explain the biochemrcal pathways of carbohydrate, lipid, arlir-ro acid, and

nucleotide rnetabolisrn, including their key enzymes and intermedia.tes.

o Derscribe the integmtion of rnetabolic pathwal,s in varir-rus tissues.

o Analyz.e tltc role of regulatory molecules, cofactors, and hotmones ir-r modulating
metabolic parhways.

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission for Allied and Healthcare Professions, Ministry of Health and Famill' Welfare)
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Hours

I Metabolism: Bioenergetics, free enerplr, b iological oxidati ons,

electron tral1 sp ott, oxidative pho sp horl,lation.
8

II Carb oh5rdrate metab olism:Diges tion an d ab sorptior-r,

Glycolysis, g'luconeogenesis, Uronic acid pathway, TCA cycle,

I{MP pathu,ay, gl)rcogen metabolism, galactose meturbolism, '

fi:uctose metabolism, Regpiation of blood glucose.

l)isorders of carbohydrate metabolisnr: Diabetes rnellitus arrcl its

types, glt,cosutia ancl its rypes, Glycated proreins, urinary albumin
excretior-r, Inbom errors of carbohydrate tnetabolism.

n

III Aminoacid and protein metabolism: Digestion ar-rd absotption
Transamination, deamination - oxidatrve deamilatjon and non

oxiclative, anrmonia transport, urea forrnation. N,letabolism of
inciividual aminoacid. Biosy,nthesis of catacholamines, melanin

fonnzrtion, Nitrog:n bala:rce.

Disorders of Ptotein and amino acid n-retabolisn-r:Inherited

disorders associated rvidr urea cycle, proteinuria, proteiucmia,
Inbrtrn error of amino acid rnetabolism.

n

IV Lipid metabolism: Fatty acid synthesis, fatty acid oxidarion,
ketogenesis. Metabolism of triglycerides, phospholipids,
sphingolipids, lipoptoteins and cholesterol.

Disorclers of lipid metabolism: Dyslipidemia,
hyperlip op toteinemias, obe sity, fatt1, llvs1, llpotropic facto rs and

kcrtosis, zrtheroscletosis and coroflary heart diseases.

n

Unit Topic
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V Purine and Pyrirnidine rnetztbolism: Iliosvrr tl-rcsi s, rf prr lrnr' rr r rtl

p),rin-ridinc Dcgr:adatiorr oi prr r:inc: uncl pvr"irnic'line ancl their

I)i so rcle rs.

8

\rI Hernoglobin metabolism:I Icrnc synthcsis, Formation of
hemoglobin, Stmcture of hcmoglobin, A{etabolism of bilir.rbir-r.

8

60

2. Biochemistry

Freeman f Pr

3. Haqper's Illus
4. Lippincott IIL

5. Principles of
6. Textbook of

Ntnth,. Jalpee

ion.5d' eclition.rvilev.

rdevan, Irdition.
rn,, n2019
i

Nry

Topic Hours

Total
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Course nanre: Iinzymology and Nutrition Total Credits 4 (60 hours)

Course Rationale: -qtuderlts will gpin in <leprh knowledge of rnechanistic, regllatory roles

of enzymes ancl the biocherrucal irnportarlce of tnacro- and microrrutde llts in health and

ciisease.

Learning Outcome:At the end o[ the course, students will be able to
o Explain dre structure, function, and classification of enzymes.

. Interpret eflzyrr,e kinetics, Differentiate r-ypes of enzyme inhibition and
rnechanism of action of enzymes

)

)

i

i:)

)

)

)

)

'.,

J
J
-,

J

J

J
a,

J

Unit Topic Hours

I Introduction to Enzymes: Nomenclature, Classification

and (lharacteristics of enzyrnes, Enzyme specificity,

Cofactor:s, Co-enzyme and Prosthetic group, activators,

inl-ribitots, active site, metalloen zymes, isozymes,

monorneric enzymes, oligomeric enzymes and multienzyme

cornplexes, Llnits of enzlrme activity (definition of IU,
I{atal), specific activity of enzyrne, rneasurement of enzyme

actiYi[, €nzyrns tumo\rer.

II Mechanism of Enzyme Action: Nature of active site,

identification of functional grcups at active site, errz;rne

sub strate cornp lex, Fzrctors re spcrn sible fo r catalytic

efficienci, of enzymt:s: Proxirr-rity and orientation, Covalent

catalysis, Acid base catalysis, Strain and distortion theory,

Lrcluccd fit hypothesis, Rcversible and irreversible covalent

moclification, feedback inhibition, control of enzyrle by
ptoclucts, substrates ancl adenyiatcr ener3y charge,

monoc)rclic and multicl,clic cascade slstems.

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission forAllied and Healthcare Professions, Ministry of Health artd Family Welfare)
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tlnit

III

I Topic
I

Enzyme Kinetics: XIichrrclisA'Iellten ccluation. I)clir.rttiort
, rf A.[ichrelisN Icntc'n c)(lurti(]n ancl cletenr-rin:rtiot't oi lir.r-r ancl

\,-rtrltr vrltres. Substr:atc irrlrilrition anrl rrt:tir.:rti<-rn, EiFect of
pl I ard l cr)rpcr;llurc ( rn r'.rlc, ri cr)zvrne cittilh'zcd 1gi16li,t)S.

Allosteric eoZymeg

Hours

IV

Enzyme inhibition: r:cvcrsible and itreversible rnhibitior-r,

Kin etics o f con-rp etitive, u llcomp etrtive alrd no n - c()mp critivc

inlribitiorr, Mcch'alism of enzymic actiofl - gencral acid lrasc:

catalysis, covalent catalysrs, roie of metai ion in cttzyme

cataly sis, Reversib le inhib ition - cornpetitive, un co1r1p eri tive,

noncon-rpetitive, mixed, substrate and aliosteric inlibition,
I rrer,-ersible inhibitior-r.

v
Application of EnzymeS:Enzymss as analytical rea€lents,

Irnmobrlized enz)rmes, Biotechnologcal applications of
enzymcs, Application of enzlunes in medicine and industry.

4

VI

Clinical enzymology - Er-rzymes as thrornblytic agents,

anti-inflammatory agents, digestive aids. Therapeutic r.rse of
asparginase, streptokinase. Enzymes and isoenzyflres in

diagnosis, Principles of diagrostic enzyrnology, clinical

sigr-rificance of alkaline ancl acid phospl-ratase, SGOT,

SGPT, LDH, CPI{, aspartate aminotrznsferase, alaninc:

alrirx)tlansfe[asc, creatilrc kinase.

VII

Nutrition: Caloric vahres of foods, Bi\,{R, respiraton'

quotient, energ)/ rcquirerrents, role of carbol-rydrates, lipids,

proteins and amino acids in diet, nitrogen balance, protein

e11erg)/ mal-rutrition, glycernic index, planning of diet in

p l'eglancy and lactatior-r, Ilenal Failu re, cardiorzscular

Disease, diabetes, obesity, Cancer. Nutritional Assessment.

VIII
Vitamins: Defir-rition, Classification, Chemistry, Soutces,

biochernical functions, deficiency and toxicity
n-nni fe stati or-r s o f fat-s olub Ie and wate r. s oluble r.itan-rin s.

8

Competency Based Curriculum for Medical Laboratory Sciences

(Intcllectual propeiy of }lational Commission forA'llied and Halthcare Professions, Ministry of Health and Family Welfare)
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Minerals: l)cfinition" (ll:LssiFrr'irrron. (11-re'n'ristr'1,, S,,,,,c.:s.

ltrochermit:al Fur rclir,'us, cl cficicncl' lrrrcl toxicitl
rlal)if'estati()ns r-,f inAcro atrcl rnicro mincr:als

Suggested Readings:

1. lrundarnentals of Enzymology - Nicholas C. Pdce & Lewis Stevens,Oxford

university press

2. Enzymes: Biochemistry, Biotcchnology, Clinical Chernistry - 'frevor Palmer
LJ ^.-.,^^.t D,,1,! lrJ, tt uuLt t ttu

3. '1-extbook of Biochernistry widr Clinical Corr:elations - Thonias M., Devlin,wiley

4. Modern Nutrition in Heaith and Disease - A. Catherine Ross et al.,Woltets l(luwer
Health Adis (ESP)

Competency Based Cuniculm for lvledical Laboratory Sciences
(krtellectual property ol National Commission for Allied and Healthcare Professions, Ministry of Health and Family Welfare)

Page l2I7



SEMESTER II - Medical Microbiology

Course l.lame: Essentiirl and Applied Microbiology 'fotal Credit - 4 (60 horrrs)

Course Rationale: 'I'his t ourst lavs thc iixrrrclatior-r ftrr cornlrrehendirrq^ gr'rreric cotttitturl\',

vanability, ancl expr:essi<,rr, lrs rvt:ll as thc rnolecular basis of nrr.rtzrtiot'r ancl lt'1t,tir'

rr-iechariistns. It ir-rttoc'luccs sruclents to biotcchnologcal applications, microbial str.rirr

development, and industrizrl-scale cultir.ation techniques. It elaborates getle transt-er

mechanisms, plasnrid biokrgy, and their applic in genetic engineerir-rg offering insight

methods of measurement o[

()

,')

)

:)

r)

i)
:)

:)
/'^)

..J

,')

,)

i')

i")

i)

' --)

o Analyse how envi
af€ect rniernhial ol

o ltelate microbial ir-rclicators to clisca

o Evaluate the ecological and health-

of cell

radiation, o),Tgen, solutcs)

tion and water safety management.

of soil microorganisms

number, mass, attd

a

in the mechanisms of microbial

the en-.,ironmcntal and societal i

I spoilage and control strategies.

acts o f microbial biotechr-rology.

Competency Based Curriculun for Mediel Laboratory Sciencs
(lntellectul propeny of National Commission forAllied and Healthcare Professions, Ministry of I{ealth and Family Welfare)
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Unit Topic Hours

I Bioreactors and Feunenters - I)rinciplcs ar"rcl Stciilisatron
'T'c'clrnic;tr c,s- I)r: tinirions a ncl dis tinctron s: biorc.rrc t()r \rs.

ic:rttr(:ntor, 'I1,pes oi srrstcr.ns ltatci.r, fccl-batcl-r, cr nrtir.rrroLrs,

anacr:obic anc-l irclobic setlrps. ()ven'icrr, of usrrgt.

p ha rmaceutical, foclcl, cnvi ron mental, a nd bio tr:chn oiogi cal

epplications; Oultir.ation of bacteria, fungi, ancl recombirrant

strains, Fetmentzrtictn of specialqr corllpounds (e .g. an'iin<r

acids, organic acicls); Role of bioteactors/fermcnrors ill
BSL-1 to BSL-3 rvorkflorvs

8

II Sterilisation Techniques : Irr-rp ortance ir-r c <tntamination

conttol and safety, Methocls: autocla\rillg, filtration, chemical

sterilant, UV/radiation, Stetilisation of ai1 media, vessels,

and inoculum transfer zoltes, Validatron tools: bicllcrgical

indicators, F6 valtre, D-value, and cycle <lualificzrtion.

Rolc of bioreactor-s/ferrncrntors in BS[-1 to BSL-3
wotkflorrs

7

III
I 
Industrial Microbiology and Biotechnology

I 
Choosing microorganisms for industrial Mricrobiology

land Biotechnology

I ni,rding rrricroorganisrns irr nanrre

I Gerr.ti. Manipulatron of A,licroorganisrns

Ir resen'ation of lVlicloorg;rni srns

Microorganisms Growth in Controlled Environments :

Mediun-r Deveiopment

Grou,th of microorganisrns in an indr-rstrial sertirrg

Maior microbial products of Industrial Microbiology:
Antibiotrcs, Arnino acids, \ritanins, Speciality cornpounds
for use in rnedicine ancl Ilealth,
Biotechnological Applications :

Bio senso rs, N,licroarrzl,s

hnpacts of Microbial Biotechnology

i0

Competency Based Cuniculum for Medical Laboratory Sciencc
(Intellecluafproputy of National Commission forAllied andHealthcare Professions, Ministry of Health and F-amily lVolfare)
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bACteflAl l{ecomDrlratl0lll Lr(:llCtill l'1'l11ClJ)lCS 
i 
o

Bacterial L)lasrrrirls: I

I

I:'ertilitl it:lctrii:s, Ilesistirnr:er Factors, Col lllasmids, ()thcr 
i

fvpes ()f lrlas:riiclr: 
I

Apptications of'Genetic Engineering: Nledical 
I

Applicarions, Prodtrction of geneticall;' cngirrcerert 
I

Somatotrophin, Other marnmalian proteins and products, 
I

Geneticall,,rengineeredvaccines,Engrnceringmetabolic 
I

pathways 
I

Gene therapy in Humans 
I

Social innpact of Recombinant DNA technology 
I

V Measuremerrt of Microbial Growth:
I\{easu rernent o f cell numbers (Ilaemocytometer, Electronic

Counters, Plaung Techniques, N{embranc filters)

Measurement of cell rnass (Turbidiry measurements, Wet

weiglrt, c14, rveight measu rements)

Measurernent of cell activlfy

The influence of environmental factors on growth:
Solutes alrd watet actir,'iqr, pH, Temperzrture, Oxygen

cofl centration, Pressure, Radiation

Microbial interactions :

A'{utualisrr-r- Protocope tation, Comrnerrsalistn, Predation,

Amen salsrn, Competition, S1,rnb io ses in complex

ecosysterns

Grou,ttr Limitation in natural environments:
G rou,th lirr-ritation by Environme ntirl factors, Cou nting

viable but non-cultu table flENC) \'egetative ptokatyote s,

Quomrn sensing and rnicrobiai populations, Biofilms

l5

\rI Waters and Disease transmission:
Watetb ornc padr crgen s and wate r pu ri fi catiott

Sanitaty arralvsis of waters

Wastewater trerrtment:
N4easuring u,a';et quality

Waste trcatlneflt processes

5

VII Soil as an En'rironment for microorganisms
Microorganisms in the soil envirorunent
Soil Microorganisms and Hurnan Health
Understanrling microbial diversity in the soil

4

I lte birration: (i

ComPetency Based Curiculm for N4edical Laboratory Sciencs
(Intellectual property of National Commission for Allied and Healthcare Professions, Ministry of Health arrd Family lVelfare)
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Unit FIours

YIII IVlicroorganisru Growth in foods:
Irrf rirrsic tr( r( ),'s, I lrt r rnsic l.it'toLS

Microbial Growth and Food Spoilage
Controlling Food Spoilage:
Rernoval of tnicroorganisrns, l,ow T'emperature, IJigh
Ternp erattrre, Wuter availability, Chemi cal -ba sed

p res ervation, Ra,:liation, l\{ic rob ial p ro du cr-base cl irrhibitior-r

5

Total 60 hours

Benia:nin Cummings, Pearson

F. Stanbury, Allan Whitakeq
3rd Edition, Butterworth-

zlls - Bioptocess Engineeing:

20

7. w th Organisati

uaiorts uo//til!eI o.

Tedtnica/ &Eort \'erirc on Biopmce.r.r

999 and TRS No. 1033, \XaHO

Nirtronal Lrstitutes of Heaitl-r

ies (BMBL), 6th Edition,

Competency Based Curriculum for Medical Laboratory Sciences
(Intollectual property of National,Commission forAllied and Healthcare Professions, Ministry of Health and Family Welfare)
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Course Narme: S),stemirtic Bacteriology T'otal Credit = 4 (60 hours)

i-lotirse Ii.atiul.l.:rit: liris su1rlr:r:r t-.rovir]r's irttornril,r,rri irl),,rri r.ilioris 1\'i)(rs ol lr:tctr'r'ritl

r:Lrltirrr'prci:cciriLr'-.. rirrirrrrll t-cchrriclur:s, irnrl lr;riclrr-'rrrrr:al 1'tsl-c irsc,l iirr llic idcrrrti tlciltl()r.i

': rrf'lrar:tt'riit. Strrclcrri . u,i1l ii:tm trirotrl tlrc morPlr,,krlir;al ;rrrd culftrral cltitr:acrur.istit's.

1;ior-hcniir:ai pr()ilcilrr:s, illl(l i;,il:or::rlri11, ciiagnosis rif cliftirrt:nt b:rcicliiti sPrrr:it:s.

Leaming Outcome: l)y tht' cncl <.rf this c<-rr-rrse, shrrlents rvill bc allle to

o Conduct biochcrnicai

()

a
a
.)

a
)

o
r)

()

o Ilecognise and inter

of various bricteria.

cl-raracteristics

laboratory cliagn<.rstic

o
o
i.)

,)

()

(-)

()

)

')

)

)

_)

-)

_)

'J

)

)

o Perfbtm bar:terial cr"rifure techniq,.res.

o Apply appropr:ialc staining, rnetitocls.

classifi cation and analysis.

Unit Topic Hours

I Fundamentals of Bacterial Staining & Diagnostic
Overview: Significance and principles of staining in bacterial

taxoflomy and diagnostics; Procedures and interpretation of:

Sin-rple stain, Negative stain, Grarn stain Albert's stain, Neisset's

stain Zichl*Neelsen stain, Capsule, Flagella, Spore stains

Fontana stein for spirochetes; Diagnostrc relevance tied to

bacteuai stlucftlres and classification; Overvierv of bacterial

groLlps relevant to human health.

10

It Biochernical I dentification of Bacteria: I)ia;,p ostic

interprclrrtion and significance of the following tests in

systerlatic classification: Catalase, Coapplase, ind<-rle, Mcthyl

Ited, \/ogcs-l)roskaucr, Urease, Cifrate, Oxiclase, TSIA, Nitratc

teducti,.rr-r, Ca rb ohyd rzte fe rrnentation, Bile so lub ility, IJ2 S

p ro ductior.r, A,[otilit;,, Dcca rbo>,ylase s; I nteg,ration o f
bio ch cnrical patterns into genu s / sp ecie s -level cliagn osis

t4

III Gram-Positive & Gram-Negative Cocci: Stud1, of
rr-rorp hologrcal, cultu ral, biocirerm cai c haracteristic s,

padrogerresis anC iaboratory diagrosis of - .f raply,/ocomrc,

Slrcptococctti, Prre rutococca[, Haetnoplti/rts, Neisscria gonorltocae and

Ne i -r.rc i d n e n i ngi n rl I s

8

Competency Based Curriculum for Mediel Laboratory Sciences
(Intellectual properly of ).lational Commission forAllied and l{ealthcare Profxsions, Ministry of Health and Family \felfare)
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tlnit 'Ilopic Hours

l\r Enterobacteriaceae : Snrdy o f vari ou i characte ri s rrcs

(morp hologrcal, cr-rltu ral and biochemic ir), pa thog.,.re si s and

lab.orato ry diagno si s of bacteria - Enterobacte iaceae: E.t che i ch i a,

Litrvbadcn E nIemltacten mli, Prvlcttt, lleb.;iel/a, Jhtgel/d. Yeninfu

enterocolitica and Yercinia pestis

10

V Systemic & Atypical Bacterial Pathogens: Classification,

nrorphologv, pathogeniciq,, and dragrrostics <tf : Lorynebacte ilor,
S al n o n e / la, I.''i b i o, Ae ron o n as, P /e sio no tr ar, C lo st ri d i t r n spe ci e s,

l\[1 n b acte i t u n t fi e n;n /o s i s c0 n? le x. AI. lep rue, A gp i ca I I\41 n b ac te n a,

Spi ru clte tc s : T rcpo n e t n a, Borrc li a, Ltp toE iru, Bot d e n /la, Bru a //a,

M1 cop la s n a, LI rc q / ar tn a, N c ke tt i a, C h kn1 di a, A c t i n o n1 n s,

Pse a do na na s, B wkh oLfu ri a.

Overvieu, of

1,,5

VI Non-sporing anaerobic cocci and bacilli: Classification &
l'foLpliolog', paCrogcnicity,, and diagnostics of - Anaerobic

cctcci: Pep tostrup 10010 ccl/.r, T,'ei /bn e/ la; Anaerobic G rarr-r-positive

bacilli: P rop io n i ba cte ri u tr, Actino nl ce s s?p. (non-spo ring) ; Anaerobic
Grarn-negative bacilli: B acte rui de s, Fuo b actui t r n, P re lo te // a

2

Total 0

Competency Based Curriculm for Medical Laboratory Science
(Intellectualproperty'of National Cornmission forAllied and Healthcare Professions, Ministry of Hqlth and Family Welfape).
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Conrse Name: Systematic Bacteriology Practical Total Credit = 2 (60 hours)

r Acivlrnced Specirnen Collection & Transport:Sclcction oisptcirncrt t\Ipc

basc'rl on clinical suspicion, Ase;ltic tcchni.lur:s Frrl collcction,'l'rartsport r.r-re't'lia

and coriclitions for fasticlious organisms

o Bacteriological analysis oi ir;ocl, wArer, ar-rcl milk using quantitarirre r.ucthocls,

interp retation based on p enlis sib le lin-rits (I CMR/ \[T]O guideline s)

o Isolation & Identification frour Clinical Samples: Targeted mcdia sclection

(e.g., XLD, TCBS, CLED), Colony moqphology, plgment production, and

(l

()

,J

(l
(l

.-)

i')
(-)

()

(-)

(_)

(J

t)

t)
(.J

U

Ltlull w \rLltu

culture, and

xClinical La

UTI rvitlr I1Sl3l-producurg E. coli, Getital

wherever possible

Readings:

U
U

U

U
()

of M i nv bi o logy, Universities

islr Gupte - Tlte Sltort Texrbook of Medical Minubiotlogt,Jaypee

inde Brothers

and

Lansing M.

Apurba San

Brothem Medica

Praful B. Godkar & Da.

Bhalani Publishing

Competency Based Curriculm lbr Meclical Laboratory Sciences
(Intellectual property of National Commission for A11ied and Healthcare Professions, Ministry of Health and Family Welfare)
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Course Name: Medical Entomology and Parasitologl' 'Iotal Credit = 4 (60 hours)

Course Rationale:'[:'his coursr, enables stu(ir)nr.,rn irrcc]ical laboratorl'scir:rrce to cquip

sttrclents rvith an in-clepth unclcr:stancLng <-rf rntr1'rh,rLrgJ', pathogenesis, cliagrrostics, 2rnd

control strategles of medically important parasjre:; ancl artl-rlopr2cl vectors. It supports
cLnical decision-rnaking and lab<;ratory ptoficiencv in cietcctir-rg and chirracterising pirrasitic
rnfections and vector-borne diseases with health srgnificance.

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of Natioml Comrhission for Allied and Helthcare Professions, Ministry of Health and Family Welfare)
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diseases and research adr.ances in their

i\)

Unit Topic FIours

I lntroduction to Medical Parasitology & Entomology:
scope and relevance; classification of rnedically important
parzsites and ardrropods; transmission types, host categoties,

global burden and disease impact, emerging threars.

Tvpes of anilna] association, parasitisrrr, cornmensalism,

syrnbic-rsi s, host adaptation mechanisrns

6

II Protozoa: morphology, life cycle, pathogenesis, Iaboratory
diagnosis, treatment and prevention of nonpathogenic:

Entamoeba coli, Endolimax nana, Iodamoeba l:utschlii, Free

Iiving Arnoebae: Na.egleria, Acarrthamoeba, Flagellates:

Trichomonas, Giardia lamblia, Leishmania, Trypanosoma,

Sporozoa: Malarial parasites, Bebesia, Toxoplasma gondii,
Isosporz belli, Cryptosporidrum parvum, Cyclospora,

Microsporida Ciliate: Balantidium coli.

Explain zoonosis and drug resistance; opportunistic
pathogens cause discase primarily in immunocompromised

hosts.

8

@



r

i

IInit Topic I{ours

III Hehninths: (ila..;sii1, lrr:ln-rinths: c()r.nParc rnorpirok-luical

Featrr res, tlan sr r ri s sion r(,,utes, a nd aclrrl;ta t-ior r mech'.tni srn s.

'Irematodes: niorphokrgv, Lfe c),cle, p2rd1()gcnesis.

laborator-I, cliirgnr-,sis, trcatnlerlrt ancl pteventior.t oi
Schistosomir species, Irasciolur species, Fasciolopsis speci{:rs,

Cl,-rr u,r'clt is specics, I )rr;tg rnirttrrs sltccics

Cestodes: rnorphology, life o,cle, pathogenesis, laboraton,

diapyrosis, treatrnent and prevention of Taenia species,

Ecl.rir-rococcus species, Hvmenolepsis 1lar1A,

Diphyllobotl-rrium lanrn-r

Nematode s: mo rp hology, life cycle, padr ogenesis, laborato ry

diagrrosis, treatment and of Intestinal Nematocles:

Ascaris lumbricoides, Ancyloston-ra duodenale, Necator

americanus, Strongyloids stercoraiis, Trichioella spirzlis,

Enterobius vermicularis, Trichuris trichiura, T'oxocara specics

L1,n-rphatic Nernzrtodes: Wuchereria bancrofti, Brugra malal,i

Strbcutaneous tissue Nernatodes: Loa loa, Oncl.rocerca

vr-llvlrlus, Dracunculus medinensis

18

IV Introductiop of Arthropods: classify the arthropods oi
public health impottance; distinguish between vector and

vehicle; vector control strategies (elvironmental control,

cheniical control, biological control, genetic control)

apptoaches; r<-rle of vehicles and vectors in disease spreacl,

Integrated approaches for parasite ancl r'ectct control ir.r

c:ncl cmic s ettings; vector su rveillance, re sistance managefliellt.

Antiparasitic drugs.

8

V Arthropods of Medical Importance: rnorpholopl', lifc
c1,cle, public health importance and control of Mosquitoes,

Saldflies, Tse-tse fl1,, Blackflies, Fleas, Ticks and X{ites,

C),clops, Ilousefll,, ]leduviid Bug, bed bug lice.

8

\rI Host-Parasite Iimmunology: Immune mechanisms against

parasitcs; antige nic variation; vaccine prospects.

hypersensitrvrty reactions; imrnunodiagnostic assey

intetpretation,

(
6

Competency Based Cuniculum for Medical Laboratory Sciences
(Intellectual propefly of National Oommission forAllied and Healthcare Professions, Ministry of Health and Fa:nily Welfare)
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I{ours

VII

6

Total 60

IJnit Topic

Molectrlar Tools & R.esearch Advances: P( lR. I.ANII). rurd

sc:(lucltcil11a nrt:lhocls; cliscuss ap;llic:ation { ,i 1)r'( )t1., ),nr( s,

scrl()tvpine in purasitc, cletecti()lt; irrrrocltrce \\'l 1() rrcglcck.tl

tfi-.r,ascs irnd research toci. Lttr-lcluces globai P:rrrsiric tlisr,rsc

;lr:ioritics ancl curr-ent rcsealch in cliagnostics ancl r.accincs.
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Course: Medical Entomology rrnd Parasitology Practical
'I'otnl Credil = 2 ((r0 hours)

1.

''-)

'-.)

,-)

,)

.).

4.

i-)

('.)

\)

\.J

U

!)

Soecirncn Flancllingancl lliosa[etv-salc spccirncn collectiort, lrensport, labe llirtg, ar-rcl

ciisposal prr.,cedtrres, Use of PPlr iinri biosat-ctv ppiclelines, anci szrnrplc l-rlncllir-rg.

\\ret A,{ount Preparzrtirxr & Microsc<-rp}, -saline zrr-rd iodinc rnorurts, fitt'ritl snrt'at

preparztion 2r1rd observation; parasirc sketching and labelling

Conccntration & Staililtg A'Icthoc'[s- lrloatation and scdirnciltation tcchniclucs; basic

5. Blood n-Thick and thin blood srnea

ffalatta a:

ification - using cha6.

l. rio Integration - disease link

.l<. )ayararn aypee

Medical Publishers

o D.R. -Pron & B. Arora - Medica/ Parasitobgy, CBS Publishers & Distributors

o P. Chakrabo.ry - Textbook of Medica/ Parasitalogy, New Central Book Agency

Sho

(.)

L)

Publisirers &

Bhalani

Banarsidas Bhanot

ase Srrn,ei//ance
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Course Rationale:'l'hrs coursc: enable:s sluclcrrts in n-ieclical lab,rrat,)r; sLicrrcc ro r'gLrrp

sluc'lelrts rvid.r an in-c1cpt1-r turclcrstar.rclina of achrzrncecl immunologiciil concepts alrcl

tliagtrr>stic stratcg-ic:s reler.ant to jnfcctious clisr'lrsc rrliclolrrr,lr)s1,. [t cmplrasises moleculzrr

nrecl:artisrrrs, irnrnrrnc' clysfrrnctions, an(l clirricrrl rrppliclrtions ,,i inriiru,rodiagl,stic

SEMEST'I.]R II
Course: Imrnunology lrnd Immunodiagnostics

technologies.

Leaming Obiectives:
o Describe fundamental ir

o Interpret a

lmmune

wrth re

principles anc-l i

emergng clr

'l'otal'Cr.edit = 4 (60 hours)

microbial defence;-)

.')

)

r')

')

)

in[t,ction susceptibiliry,

ncies and autoimmune

Competency Based Curriculum for h,ledical Laboratory Sciences
(krtellectual property of National Commission for Allied and l{ealthcare Professions, Ministry of Health and Family Welfare)

Unit Topic Hours

I Overview of Immunity: Evolutic.rn of irnmuniq,; inriatc and
adaptive imn-runiry; immunological memory; inflamrnation
mechanisms; imn-rune regulation ancl toletance; relevance i1r

infection detection and host defense mechanisms. ,

Imrnune Organs and Cells: Structure and functions of
primary and secondary lymphoid orgafls; influencc of
microbiota on lympleid developn-rent. Classification rrnd

roles of immune cells irrcluding T lyrnphocltes, B

lymphocytes, natural killer cells, and dendritic cells.

Mechaoisn-rs of antlgen processing and presentation,

sttuctulal and functional divetsiq, of imn'runoglobulin
molecules, and the production ancl clirical applications of
n-ronoclonal antibodies.

B

II Complement System & Effector Mechanisms: Or.en,ierv

o f activation pathways--clas sical, alte urative, and lec tin-and
tireir regulatory rnechanisms. Functi<-xral roles in host defense,

rnicrobiaI clearance (e.g. Neisxna, Cattdida), inflamrr-ration, and

autoimmune pathology. Diagnostic appiications incltrciing

CH50 and AI{50 assa)/s, and relevance in clinical

I mrlru no di agn o stic s.

5
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Topic

Ir,rrrrarrta ,t"rpl.n,o"', .. i,,,,,,1- .r.ir.',,;,,,.t ,1,,,.rt ,,,,,1 ,t.
s,11nriir:rtncc' irr ar-laptilc rnrrun(' r('s[)()lrs(]s. tirifqrt'rtc:cts

].r(:tr.,t,(,r-t r:r:ll-.nlcrrliittcr.l ancl lrtrtrtr,r:tl it-ntntrnirt.

I\{arior [Iistocornpatibility Cornptrex & Antigen
Presentation; str:uctril'e, genetic polymorllltisrri, anc[

exprcssion pattel'ns of Maior: I listocompatibility (Jon'iplcx

molccules; their role iu preserrting plocessed antigens t<r

lyn-rph oc1,te s; dise'ase ass ociations invo lvi ng IVII{C allele s ; and

their clinical relevarr ce in ir-rfe cti on susceptib ilir).', ztutoimmune

conc'litions and in organ transplantation.

Hours

,3

N Lymphocyte Biology: Xtlatu ratir,rn, activation, di ffc rentratron

of B l1,rnp|1erytes and T lr'rnphocltes; stlucflrtal diversitv of
T-ce li receptors; lyrnphocl'te traffickrng and horning

mechanisrns.

Cl.tokines & Immune Modulators: Classificatron and roies

oi cytokines; therapeutic applications; cytokine storllr

phenomena; kinin cascade and in-rmune modulation

8

\/ Hypersensitivity & Immune Dysregulation: the

cl'assification and patl-rophysiological mechattisms of
hypetsensitivity reactions (1-1,pe I to Type I\) ancl their

clinical implicauons in ttar-rsfusion r-eactiofls, allergic

disorders, and autoimmune conditions; labolrtory stt'rttegies

to idcnri $r hypersensitrviry resportses.

5

\/I Immunodeficiency Syndromes: Ptirnary

immturodeficiencies; molecular mechanisms; diagrr-rstic

apptoaches; secondaq,' irrfections post-immu1rosupptessiort;

mi c rob ia I r,'uln erabi liq, ; rel eva nt cl iagrro s tics pa d-rrva1. s.

Autoimmrr"ity & Tolerance: the mechanisr-r-rs of ccntral

ancl peripheral inmtrne tolerarlce; rrricrobial rlin-ricrJ, ir-t

autoimrnune diseases (CantPrlobacter it Guillain-I1arr6);

imn-runological errors leading to alrtoirnmtrne diseascs such as

syster-l-ric ir-rpus er)dlematosus and drelrtnatoid irrthritis;

cliaglostic matkets.

B

Competency Based Curriculum for Mediel Laboratory Sciences

(Int€llectual propertv of National Comrnission forAllied and Healthcare Professions, Ministry of Halth and F'amily Welfare)
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Linit Topic Hours

\/II Transplantation hnmunology: lntrnunc rccogriti,,n in

alkrgratis ancl senr>grzrits; pathways of rcjcrcrron;

pham'racological ancl ilnn-lrnological strirtegics irrr
i mrmrn o sup p res sion ; sigli fi canc e o f hurnan leu i<oc)rte zurtrgc qr

matching; and influence of mictobial factors on gtaft survival.
Tumor Immunology: the identtfication and roies of ttimor.
associated antigens; immune evasion by padrogens;

mechanisms o f immunosurveillance.

-7

VIII Immunogenetics & Epigenetics: genetic deteuninants of
immune variability and disease susceptibiliq,; I{LA
associations widr microbial and autoimmune diseases;

epigenetic regr.rlation of in-rmune responses; clrnical

application of immunogerretics and epigenetics in diagnostics
and predictive rnedicine.

J

T\ZAA Systems Immiinology & Immune Profiling: Iligh-
tirroughput imrnunological assays; ttanscriptomic &
proteonic rcsponses to padrogens; microbiorne-immune
i nterac tions; bioin forrnatics for infection tracking.

2

x Vaccine Design and Immunodiagnostics : Foun,iational
princrples of vaccine design and administration, inch-rclirrg

microbial antigen selection, immune activation, ar-rd

irnrnr.inological rnemorl, formation. :

Immunodiagnostic techniques ELISA, flou, cytornet4,,
urnd lateral flou, assays for detecting rnicrobial infections.
Advanced immunotherapies -Chrrneric Antigen Ii.eceptcrr'I'-

cell tl-rerapy and immune checkpoint blockade therapv and

their diagnostic reler.ance in rnfection-linked irnrnune

modulation.

4

Total 60 hours

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission for Allied and Healthcare Professions, Ministry of Health and Family Welfrre)
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Course Name: Immunology and Iurmunodiagnostics Practical
I'otal Credits: 2 ({iS irours )

. Sarnple Collection & Handling - [3loocl, serum, and tissr.re sanlplng for
imn-runological assays; biosafety and ethical protocols

' o Peripher4l Blood Smear Interpretation =Identrfication of maj,rr immune cells

.and lymphoid stflrctrres related to infection defense

o Immunoassays -Agglutination, flocculation, ELISA, WIDAL, CRP, Coombs,

-)

l
.)

.)

-)

-')

)
,)

)

)

1)

r.-)

,)

1)

i')

)

(.)

o

ASLC), and I{PR tests

-L.nmturopheno

nfectious disease cofltexts

lab oratory rotation/ ob s erva

Reading:

and gatrng analysis

wherever possible
(.)

i)

)
forcl, II. Freeman

andbook of Basic and

' Subhash Chandra Parija * Tcxtbo,tk of Miuvbio/ogttand Immunolog)t, Elsevier

' S. K. Gupta - It.rscnria/s of ltrntunologlt,Jaypee Brothers Medical Publishers

Competency Bascd Curriculm for Medical Laboratory Sciences

(htellcctual properq' of National Commission for Allied and I-lealthcare Professions, Milistry of Health and Family Welfare)
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o Immunoblotting & Lateral Flow Techniques -Inteqpretation of infectious

disease strips (e.g. mzlatia, HIV rapid cards)

r Antibody Titer Estimation -Dilution-based methods for semi-quantitative

(Direct & Indirect)-Microscopic detection of immune



)

.)

.)

)

,)

')

,)
-)

')

)

)

)

)

)

r.)

a)

)

)

)

)

)

SEMESTER II - Haematology and Transfusion Medicine

Course: Haematology arrd haemalological disorders
Total Credits :4 (60 hours)

Course Rationale: Students rvill trndr:rstirnc'l the adr-ancr,'cl-level course e([l1ps lcamcrs

u,ith clinical"labo ntoty . expertisr: to ir-rvestigate hernatologic disotde rs thtough
morpl-rologrc'al, molecular,, and algorithrnic lenses. It emphasizes interpretation of bone
marrow, peripheral blood findings, bleeding profiies, and malignant henratologrc
conclitions using autornated and biosa.[e practices.

Leaming Outcomes:

. Intelpret bone marr()w ar-rd peripl'rcral bloocl findings ir.r hernatr>logic disorclets

. Appl),diapyrostic lneasures for anernia, leukernia, MDS, and hemostatic conclitions
Perform and analyze molecular, cl,togenetic, and immunophenori,pic tests.

o Corteiate lab data widr cLnical symptoms to distrnguish hematologic and hemo
disorders.

o Use automation tools and quality protocols for hematology lab efficiency

)

)

)

)

)

)

\,

*)

.)

Competency Based Curiculm for Medical Laboratory Sciencc
(Intcllectua,l property of National Commission fdr Alliod and Hulthcare Professions, Ministry of Hslth and Femily Welfare)
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Unit Topic FIours

I HematoJ.roiesis and Bone Marrorv Dl,narnics: Regulation crf

herr-ratopoietic sten-r ceils and stages of differentiation;
Identification of mahrration biockages and rnarrow failure

svndromes; Itole of marrou, rni and stromal
interactions; Cltokine sigtaling in stern cell surviral and
lirreage commitrnent; \\,TIO 2022 marow grading: fibrosis-

cellulirrity, and blast percelttages.

5

II Recl cell stlucture and metabolism: Ited cell morphology and
sttuctural variants (size, shapc:, inch.rsion bodies); IJemoglobin
biosyr-rthesis: heme syntl-resis, globin chain production; Red cell

n-retabolic padru,ays: Iimbden-Meyerhof and Pentose

pl-rosphatc pathways; Functional irnplicatior, s of morphobgy
and metabolism on red cell survival

5



Unit Topic Horrrs

III ILt:cl cell clcslnrctions- cxtracelltrlar atrcl intrrtctllr:lrtr recl cell

dc:str-rrctions; cr xnperrsiition rnechanisrns in hen-rolvsis-

rcticuloc\:f()sis, en,rlrroicl hlperplasia, brlinrl>rn metalrolisr.r-i;

Classification <-rf hcr.nolvlic anernia: hcrcclitirry vs accltrirc,c.l;

Pathophysielsgl, ancl labotzrton, diapyrosis of: I{ereclitary

spher-ocvtrlsis ancl clliirtocvtosis, G6PD clcficiencl, and its
oxidative stress pathu,ays, 1)aror1,5p21 nocturnal

hernoglobinur:ia pNIl) ; diagrostic approacl-res for hcreditaq,

and acquircd hernclyri6 ancmias.

6

IV Nr"rtritional & I{ypoptoliferative Anernias: Classification,

padrophysiology ar-rd laboratory dragnosis of nutritional

anemias- Iron deficiencl,, folate deficiency, and rnegaloblastic

anemia; Diagnostic ir-rterpretation using - Iron studies,

megaloblastic indices, folate deficiency; anernia of chronic

disease- pad-rophysiological mechanisms and cytokine-

mediated iron sequestratior-I; Hl,poproliferative anetnias -

reticulocyte indices, erydrropoietin response, and marrow

hypocellulatit,v; Bone marrorv biops,v evaluationl cellularity

grading, stotage iron srains, and dysplastic features;

Retrculoclte production index (R.PI) and its relevance in

marrow fur-rctional assessmenq Applicatron of \X/HO and ICSH

global anemia classification standards for standardrzed

repofting

8

v Hemoglobin Variants and Thalassemia Syndiornes:

Classificatron, pathopl-rysiology and laboratory diagnosis of
herr-roglobin variants and dralassernia syrdromes; !i4-IO
giridelines for sickle cell ciisease and unstable hemoglobin -

Structural abnormalities (e.g., HbS, HbE, HbD) and synthesis

defects (a- and p-d"ralassenla); Role of genetic counseling and

prenatal diagrostic protocols.

8

VI Acute & Chronic Leukemias: lfifO/F'AB classifications,

pathophysiology and laboratoq, diagnosis of AML, ALL, CML,

CII including immunophenotyping (CD markers),

cytogenetics, flow cytometry and PCR.

8

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission for Allied and Healthcare Professions, Ministry of Health and Family WeLfare)
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Unit

vlI ,r,,*i,p;, r u",;;* &,'*i.]i#;, .* s;*r,;,,,.- 
-i :r,,.^l

lclttttres iurcl l;rb clilrllrrosis of l)rrlycr{herniu Yc,r'rt, l:,s-.r:nrial
'Ihr,rrnlroc1,'thenria. \tvckrtil>rosrs, N,lvelod],splastic S\,nclromes;

marr()w clrsplasia graclirrg, rntrtatir-rr.r panels (J AIi2, (,.-\l,l{, irncl

N,{Pl), ASII gurdelincs for diagrosis and classificatior.r,

Hours

8

VIII Plasma Cell Dvscrasias & Related Disorders: classifications,
patirophysiologv and laboratory diagnosis of multiple rrryeloma;

paraprotein detection (SPEP, IFE, FLC assay); W{O 2022

criteria for plasma 6sll nsoplasms; beta-2 microglobulin and
cytogenetic risk stratification in plasrna cell myeloma; \X{HO
2022 plasma cell definitions

6

IX Lyn-iphoid Neciplasrns: Classificatior-r, etiologl', ancl lalr

findings of l}-ll,rnphoblastrc and "I'-l1,rnpl-roblast c

leukemia/I1,n-rphoma; immunophenotyping (CD10, "l"dT,

CD7), rytogenetic markers (NII-L, ET\r6), anc'l clinical
correlations. Mature Lymphoid Neoplasms & Advirnces: CLI-,
prolyrrrpl-roc1.tic leukemia, hatry cell leukemia, Hodgkip ar-rd

Burkitt lymphornas, diagnostic techniques and reccnt
molecular advances- NGS, FISI{. IgH rearrangement; N(rflo
2022upclates on ciassif,cation and disease behavior.

6

Total 60
I

Competency Based Curriculum for Medical Laboratory Sciences
(Intellectul property of National Commission fot Allicd and Halthcare Professi<ins, Ministry of Hmlth and Family Wetfare)
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Course Narne: Clinical Haematologv - Practical Total Credit:2 (60 hours)

Bone n-rarrow sn:lear r,evierv & ccllular grading

RBC morphologv: Penpherzl smear reporting

Reticulocyte indices & anemia profiling
Hemolytic anemia r,vo.rkup: Coornb s, o smotic fraglity, sch istocyte quantifi cation.

Hb electrophoresis & variant analysis

Leukemia morphology & cytochemical typing

Lymphoid neoplasm diagnostiqs; Case, sheelq _44d concept mapping cf lab workups.

9.

10.

Plasma cell studies & parzptotein tepc-rting, case sheets and coucept n-rapping of
lab workups

I.ab automati<;n & (fC documclrtation: Analyzer histogtam reading, calibr:ation

r('potts, Q(l chaltirrg cxercises.

Integrated case analysis & report diagnostic algoritl-rms and

case interpr:etations.

wherever possible

ancl l;rxrt,r

Competency Based Curriculum for Medical Laboratory Sciences
(ft:tellectualpropedy of National Commission forAllied and Healthcaie Fofessionq' Ministry of ]IEalth and Faoily Welfere)

Pagel236

c l)acir,,.l. \r. 4200(;). l,),ri|, ,r,,,, ,rtitii'/,ru;firul ltdttt;trtioiq.qv. Hlscr'icr: I{c,alth Scirn.:c-*.

o (iodliar:, I). I)", & (iocll<ar, D. P. (2tXXr,).'!.ex'iltook al ni,lic,.i/ irliritit/ot';, lt:i.'l)r(iiOAt.
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Corrrsc Name: Haemostatic Disorders Credit:4(60hotrrs)

Course li.ationale: -['ltis 
r;orrrsc r-:r-1ri1ls lr';ri:rr(,ls '.',,i1i; ,11-]1,211cec] knt1q.lgci.L( ei irr:p-ir.,sl.iTrt

ytltt'sroloE,, blceding ancl lltlomlrorrc ciisorclcrs. arrcl ialtoratrlry diirgnosric prrrfocolr lt
bliclges rttoleculitr mcch:tr.tisn-ts rvilh practical tr:srrr,;4* strategies, emphasizing clirtrt:iii
r:orrelatirlns ancl rr'flc-r clirLgnostir;s krr lifclorrg l;r[torirror'1, Lonrpc:tcncc:.

Leatning Outcomes: 1.) Explain normal hemostatrc processes and coag.rlatron facror
fi.rnctions in'healtl, .and disease 2.) Classift and interpret bleedrng ancl thromboric disor:cler:s

using laboratt.rry and clinical clata 3.) Lpply stflrcftrred diagnostic .rlgorithrns and rcile:i
tr: sting p totocols fo r comp reh en sive liemt.r sta sis i igation. 4.) Integrate recent aclvancc'rs

rn coagulation drag-rostics into clinical

quality pro iab efficrency

Use automatioo tools ar.rcl

Unit Topic Hours

I Introduction to Hernostasis & Physiology: Norn-ral hemostatic

sequence: r.asctrla r constricti or-r, platelet plug fo nnation,
coagulation cascade, rnhibitors (Protein C/S, ATIII),
fi b rinolysis; interplay of endotheliu m, plarelers, coagulation
proteins

6

II Coagulation Factors & Patlrrvays: Intrinsic/extrinsrc/common
patl-rways; nomenclature & roles of factots I-\1II, syntheiis,
vitamin I{ depenclency, activation sequel-rces; g'lobal standards

on facror assays

8

III Ptimary He:nostasis Disorders: Platelet count and function
defects, ITP, qualitative platelet disordets, Bernard-Soulier,

Glanzmann's thrombastl-renia; bleeding time, aggregatiorl
studies, genetic tools

8

IY Secondary l{emostasis Disorclcrs: I{emophilia A/8, von
Willeb r:and diseasc (typ. r, cliagno stics, ristocetin co facto r; r,WF
antigen, coliagen bincling), factor: deficiencies; PT/AP'I"I'
prolongation patJcrns

8

v Tertrarl Hemostzrsis & T'hrombotic Disorders: DIC,
thrornbotic thron-rbocytopenic purpu'ja CITP), hernolytic
uren-iic syndrome (IIUS), acqurred inhibitors, circulating
anticoagulants; fibun degradation products, D-din-rer testing

8

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission for hllied and Healthcare Profe.ssions, Mnistry of Health and Family Welfare)
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Competency Based Curriculm for Medical Laboratory Sciences

(Intellectual property of National Commission fr>rAllied and Healthcare Professions, Ministry of Health and Family Welfare)
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I

f.lnit Topic I{ours

vi Laboratory screenrng & special tcrsrlne: ( .or-nplete [3loocl (Jour.rt,

Blct:cling'fime (13'1) ancl Clotting'l'r mc ((. I), ilrotl-rrornb in'firne
(P'l) . Activatcci Partial 1'hron-rboplastin Time (APTI),
Th ro n-rb ir-r'Iime (I "1), ckrt retmctio n, so lu bilitl,; Sp eci tl c l"acto r

Assays -- Factot VIII, IX, vWF antrgen & activity, fibtinoger-r

levels , rni-xing studies, Lunus Anticoagulant Testing - dilLrte

Russell viper venom test (dRV}-T) , vWF Subtyping &
Multimer Analysis -for vWD classification , TEG/ROTEM
-viscoelastic testing for clot formation dynamics Platelet

function ana)yzers- Platelet Aggregometry & PFA-100 
- 

to

assess qrralitative platelet disorders, Circulating
Anticoagulant Detection 

- 
therzpeutic vs autoimmune

soufces

8

VII Reflex Testing & Algorithn-ric Diagrosis: Reflex testlr€

principles, laboratory role in aigorithrr-r design, cascade testtng

protocols; intetpteting abnotmal screening results; refetence

rarlges acfoss age groups

7

YIII Recent Advances & Qualiq, X{arragernent in Coagr,rlation:

Automati,rn in coagrrlation labs, POC testing, new reagent

technologies, integratioir u,ith rnolecular cliagrostics; QC,/ QM
p roto cols; global practice recomrnendations (ASH/ICSFD

7

Total 60



i^)
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I
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Corr rse : FIaernostatic f)isorders Practical Total Credits.: 2 (60 hours)

1 . Perfolrn prop('r safery prccautions

2. Perform colleclion, tl:ansport, and processing of blood.samples for cr>agr.rlaliort

tEStS, 
,

3. Platelet Count and Peripheral Smear Interpretation- Platelet.e;timation accumcy;

identrficatron of qualitative abnormalities (e.g., Bemard-Soulier syndrome).

4. Bleeding Time @t and Clotting Time, PTIAPTT Tesring, Mixing study;

I -'--- - - -- --'-- -

vWF Antigcn and Acti

DVT/pulmor-rary embolisrn

ration- Diffcrcntiating typc I vs fypc 2 variants;

Coagulation liactol Assays and Driutron Studies and Lrterpret.atior-r, Iteflex
algo d tl-rrn app li cation; p rotocol troub les h<t oti r.rg.

5. R()'I'liAI/ l F.C Sinrularion and Inrcrpretatiorr

6. D-Dimer and FDP Estimation- Latex irlX,h.rtinirtion test; imrnunoassay-based

quanti fi c'.rtion; cut-o ff setting fo r DVT/pulmonary emb olisrn

ing pre-ana1ling p re-analytical interferences.

L Lab automation & QC documentation: Analyzcr: histograrn rcading, calibtatior-r

reports, QC cl-rartrng exercises.

9. Integrated case analvsis & report wtiting: Drafting diagrostic algoriti-uns ancl

structured case interpretations.- Analyze anonyrnized clinical vignettes; chart

diagnostic florv using PT/AVIT/rnixing study/vWF tools; prepare interpretive
(cpo1t.--r .----

10. \t Ho/rsTH Guideti

)11.

O/ISTH Guidelines Review- Cltrcal reading global framervor'Ii

)

)

'J
)

,)

)

._)

)

)

,.)

)

.)

-)

,)

_)

)

laboratory rotation/ L be incorporated wherever possible

Suggested Readings:
o Nlcl{cnzic, S. 1}., \\iilliarrrs,J.L., & Ianrlis-l)rt<)\\,'ar:, li. (2()04). Clirlr:al la}rr;r'lf,-rn,

hr,nratr.,lt'>q1, (\/r il. I). I)(rAr:sor.r crlrrcrtion.
o \\riclir:rtrnitsinghc, S. N., & i\'1c(,rrlkxrgh, .J J (:{X)3). lJkrod iuril }tonr: 1r1..lr;r()\i:

p;ttltllogv.
o (,ltorr, l). (2()0i). Ilt'irty's t:linical cli:rgrrosis antl uranar:,cl)rerrt l;), lab,rr:at,rr:i,

nri:tho<l s. .{,4 l\,1,1, 2 I 7 (1 ()1. 1 827- 1 83.}.

o Wirrrtolrc. r\{. \,1. (2009). ll)'!rtrti,c'.r i'ljrliril lititi,tirLlq;i;i (\,1.r1. l). Lippincott Williirurs &
\\'ilku-rs.

o X'lcKcnzic, S.8., \\;illirrnrs--.I'. 1,.,.t Landis-Piu,rxvar, K. (2(10,1). C/iniai lalir;trlo).'i,

hiralalopi, (\rol. 1). Porrsou crl,rcation.

r f l<>ftl:r:u.rcl, A. \r. ct ri.l (201(r). Colr-rr '\t-l;rs 
ut (-linic,rl I-:lcrnirtr.,loir;)i (Irourrh ccl.).

Nerv 1)cllri, India: Lilse,r'ierr:.

o (,j<,tlkar', P. B.- & (ioclirvlr, D. P. (2000).'l'c,;lliiio/: rtf ii;crliiuil lril,ar,rlari,/ecl.,iirt/0i,,;'.

[]lralarri publishing hou sc.
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C orr rs e : App tied I mrnunopatholoq,v in Hematologl' Credit:4(60hours)

.' . , Cotlrsd,Rationale:.''I'l"lrs coilrse equips iealncts with ad-..,rrrcecl knowleclge oihemosratlc
physioibgi,, bls*dlng,ancl thrombotic c'lisotdc:rs, a.r-rd laboratory cliagrrosrrc l)rotocols. It

,.i :' bddg,es n-Iolecul2rl rnechanisms rvitlr :practical testing strategles, emphasizing clinical
, .. , correlations.,ancl reflex diagnc.rstics for litelong, Iaboratory competence.

'Learning Outcomes: At the entl of the course, Students would be able to:

o llxplain the irnrnune nlechallisn-)s involved in hernatological disorderss.

o Analv-ze irnrnun ies ancl autoimtnuncr

irernatologic diseases.

o Correlate laboratory fi

Competency Based Cuniculum for Vledical Laboratory Sciences
(krtellectual property of National Commission forAllied ond Healthcare Professions, Ministry of Health and Family WelfarQ
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in various

sis of

Unit Topic Hours

I Oven,ierv of Lnmune system: Immlrne system and Inrnunologc
disorders, Cellular and hun-roral Immunity, Cornplement system,

Cpokirres, Ilun ran leucocvtic antigen, A{aj or Hi s tocompatib il iq,

cornplex ar-d disease

10

II Immunopathology of I{ematologrc Disorders: Autoirnmune
hcn-iolytic arrenia (AI1{A), Immune th tornb ocytopenic pu rpLi ra

(ITP), Pator:ysrnal nocturnal hemoglobinuna (PNI{),
I-Iemophago cytrc lyrnphohistiocyto si s Q{LFD, Hyp ersplenism ancl

irrrmr:ne cytopenias

1i

III Imrnunop atho logy in I{ernatol ogrc N{aligrancie s: Turnor

imrnr.rnologv cl f leuken-ria and l1,n-rp homa, Imrrunopheno q,ping ir-r

leukemia/lyrnphorna diagno sis, P.ole o f mono clonal antib ocles

and irnrmrne escape, Minirlal residlral disease detectior-r via flou'

cytometly

t3

I\T Imn-urnodiagnostics ir-r Hematology: Direct and Indirect Coombs

Test (DAT & IAT), Antibody screening and cross-n-ratching,

Imrnunoassays (llLIS{ CLIA) for hen-ratological n-nrters, Florv

cytometry principies and interpretation, Autoantrbody detection in

systernic autoir-trlllune diseases

t2
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Hours

1.,]tnruttt.tolhcrapr uncl Targt:lcrJ 'fhcrlul'rr,: lmmrrrroinoclulaton, clrtrgs

in hc:mrrtolosrr, \.[ortockrnal antiboc'lies (".g., Iliru.xin-iab,

l)aratrrnlrn'irrb), OAlt,'l ctrll thcrapv in lt.trliernia and lvrnphorna.

I
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Course Name: Applied Immunopathologv in Hematologv Practical
(lre rli'ts: 2 ((r0 horrrs)

p2rralneters

(neutroph

7. The

aLlorre

Readings:

bersteiin, L. E., & Anastasi, J.

scvier I lealth Scicrrccs.

A4cPher:son, R. A., & Pincus, M. It.
ry method..r E-book. Elsevi

r)
,)

,)

,.)

()

.")

,)

,)

)

.)

)

J
J
J
)

)

i-*-_
I

,i,
t.: 2.

.. .5.

4.

5.

6.
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Course: Clinical Pathology Credit: 2 (30 hours)

: , Course Rationale: 'lihis cour:se integyate s [i-rrurclati,;nal and ac]vancerl diagnostri-- ptnciples
in clinical,padri-rlogv, cmphasizing fluid-bascd cliagnr>stics (urinr:, CSF, st:rous fluids, semell,

feces, sputum, cytok.rgy). It equips.learners to apply strucnrred laboratonr teclrniques,
. interptet results. in clinical coRtexts, and engage with emerging technologres and

autornation in pathol ogy.

cyt<.rlogy, and

renal

a

1)

r)

)

)

)

)

)

)

)

)

)

cliagrostics,

s(L

Unit Topic Credit
FIours

I Urine analysis:Collectron and preservation; pl-rysrcal, chernical,

microscopic exams; urine sttip technique; renal padrology; pregoancy
tests, urine osmolaliry, Bence Jones protein, and automation in
urinalysis.

4

II Cerebrospinal Fluicl (CSIr): (lSF formation and llrrili,rg;
differentration,of padrological findings; cell cor.urt intcrpretaLion;
meningitis profiles, CSl.i glucose/pr,rtcin ratios, PCR for: rneningitis

pathogens, and cytospin techniclues.

J

III Setous & Synovial Fluids: Formatiol, collection, exam of pleurai,

pericardial, peritoneal, slarorrial fluids; transr.rdates vs exudates;

clystals; joint disorder profiles. ADA ler.els in pleural fluid, synor.ial

fluid viscosiq, grading, and crystal identificatron using polarized
mictoscopy.

4

IV Setnen analysis: Sample collection; physical, chemical, microscopic
exams; sperm morpl-rology; fertilty tests and interpretation. \VHO

sperm morphology criteriir, DNA fragmentation index, and
cornputer-assisted semen analysis (CASA).

4

Competency Basecl Curnculun 1br lr4cdical Laboratory Sciences
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Unit Topic Credit
FIours

()tht:r' Fhricls: r\mniotic, llAl-, Salnar Oomposition rttrcl ar)al\:sis ()l

lrnrniotic t-lui{; matelnal trr:inc: clifft:rerttiatiort; L/S latio irt atttniotic

thicl, salivarv bior.t-i'.rrkers. ll:\1, irncl saliva exatrtinrttiotr. lll\L c)tolo!)
For in li'ctiorrs rlisea ses.

.)

\/I Iiecal Analysis: Corr-rposition; collection; ph1,5ig^1, chcmical,

n'iicroscopic exams; fecal screening tests (occult blood, fat, IJb);

clinical correlations. Fecal calprotectin, PCR for parasitic DNA, and

automation in stooi analysis.

4

\/Ii Sputum Analysis:

Irorn-ration of Sputum, collectiorr of Sputum, A.nalysis of Spurum,

spunrn-I cl,tologv, Ziehl-Neelsen staining, and GeneXpcrt for TIJ.

.)

\/III Integrated Interpretation & Case Correlation: Reflex testin€!

interpretation; integration of fluid analysis in diagnostic decisions;

pattern recognition across fluids; specimen quality and result impact;

AI-assisted image analysis.

4

Total 30



Ootr rse: Oliniczrl Padroklgv- Practical (lredit: 2 (60 hours)

o (iollectit>rt and biosafe lrandLng of urine, st()ol, ser)1err, CSF, anci bodv tluicls

o Urirte -.N{zurual and dipstick urirre analvsis, Microscr:pic examinatiorr o[ urine

sedirnents, Comparative analvsis using semi-autornatecl urine anaivzcrs, Rapid

H()G pregnarlcy test and interpretation
'r Stool rnicroscopy fof ova, cysts, leukocytes, Detection of fecal occulr blood and

fecal fat
o Sernen analysis: volume, motili-ty, nao.rpholggy CX/HO protoco)
r Physical aud micrc',scopic exan-rinatiorr of 1lleural, ascrtic, synoviul, pcnt:artlial, ancl

CSF samples, Tbtal and diffr:rential cell counts in body fluids, lv11;spin
prc'p;rr';rtion ald smear irrtt.rpretation

o Cytological specimen handling, fixati smear prepamdon, I-iclurd-based

cl.tologv demonstration, Papanicolaou (PAP) staining and interpretariorr
. Case-basecl correlation of lab findings with clinic,al conditions

Identrficatron ancl anall,sis <,,f pre-analytical, anal,u*tical, and post,analytical errots

Quality c()lrtrol r:xercises anc'l documentation p rac tices

Suggested Readings:

. I'[trrrclt. L.. & Slranaharr. I(. (2020). {,'rQf .r t'c.x'lhool,of'rtriria/),.;1r,ml l,rd'y/liidi..Jonls
& lJaldc'm Lcar:ning.

a (iirlkar. I) I]., & (l<>clkar, I). Tex'tbook of nedical labautory

,-)

)

.)

)

._)

-)

.-)

j

J
_)

)

)
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SEMESTER II Histology and Cytology

Course name:T'ranslational Anatomy and Cell Dynamics
Total credits:4 (60 hours)

Course Rationale: This course explores human arratomywith a trznslational focus, linking

structural insights to cellular functions, pathologies, and laboratory diagnostics.

Understanding cell architecrure, behavior, and dynamics in health and disease states, can

especially serwe in terms of targeted oncol ogy an d tegene rztive meclicine.

essential

ng normal versus

rcal

.}

()

anatornical context

tion of tissue-based

ical knowledge to
laboratories.

tissue samples correcdy

enhancing

J

)

J

J
J
J
J

)

rvould be able to:

$ry \\

Unit Topic FIours

I Translational alatornv o f cliagno sric televance:

Overvierv of svstems-based gross anatom)r widr diagnostic

relevance, Surfi.rce landrnarks and anatomical variations, Regional

vs. s)rstemic anatomy, Lrportance of anatomy in grossing and

sectioning prc)tocols, Anaton-rical changes in disease: atrophy,

hypcr-trophl', ncoplasia, rcgcncration.

12

Competency Based Curriculum for Medical Laboratory Sciences
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Unit

II

I Hours

a;;B',r^ ,."'t'"' ,\p![tr,,,,,,,,,,_-t--- 
- - =--

I listotechnologl,-oncrrlcd an'.ll()rni(:'.rl stl'ucnlre of r.r-rajor 
IsYstelns: 
l

., Integlurentirrr'(skir-rbiopsics,ilermo;latirokrgl) 
i

,, Respitatorv (lung, nAsal mucosa, bronchi) 
|

o Gastrointestinal tract (liver; pancreas, stomach, 
I

inresrines) 
|

o Genitourinary (kidney, bladder, reproductive 
Iorgans) 
I

o Endocrine (th1,1eiil, adrenal, pituitary) 
|o Nervous system (brain regions, spinal cord, 
I

periphctal nerves) 
|

III N4icroanatomy and Tissue Architecture in }lealth and Disease:

Function'al tissue units ancl con-rpartmefltahzation, Epithelial,

coiiilcctiirc, ;'nllsc'.:la::, alld nervous tissr.re orientation, Normal rrs.

padrologrcal tissue organization, Tr:rnor maqgins, cellular

localization, lymphovasctrlar stmctures' Microscopic and gross

anatomy of nervr-rus ancl endocfine systems, Advanced cell

organelle ftrnctions (Golgi, ER, 11,56se11es, petoxisornes), Lab

12

relevance in horrnone-secretinE! tumors, neurodegeneratioll

IV Cell Biologlr in lfi:alth and Disease: Structure and functron of
cellular organelles, Cell cycle regulation and checkpoints, Apoptosis

r.s. necrosis - padrways ancl implications, Cellular senescence and

aging basics of steln cells and regenerztive biology

12

v App lications in Lab orztory ar-rd Trz nslational Resea rch:

Histopathoiogy and cytopathology appLcations., In vitro modcls:

sp heroids, organo ids, and l'.fi -on-cl-rip systems., Cellular irnaging

and Iive-cell tracking techr-riques, N,Iolecular diagnostics: cell

srgraling assays, irrrr-runofluorescence, IIIC, Application of AI in
anatomical irr-rage interpretation, Role of anatorny and cell biology
in forensic and petsonalized rnedicine, Ed-rical issr.res in cell and

tissr"re reseatcl-i

12

Competency Based Curriculum for Medical Laboratory Sciences
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Course name: Translational Anatomy and Cell Dynamics Practical
'['otal credits: 2 (60 hours) 

]

1. Iclentification oF cell ani'l tissue types uncler light microscope (II& E, special stains)

2. Correlating anatomical landmarks with histological slides

3. Application of AI in anatomical imagc interpretation

4. Virtual dissection and 3D anatomical visualization using software.l

5. Clinical case discussions (normal vs lathollgical tissue morphology)

2.

.)

.)

)

,l
)

)

)

)

.)

J
J
_)

,)

)

)

3. Lodish,I
4. Young, I

(Sixrh ed

5. Rizzo, D

.(201
(6th ed.

o
)
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Course: Flssentials of Histology 'I'otal Credits: 4 (60 hours)

Course Rationale: l'his c()urs( c'qr.rips sflidt'nts s,ith tirrrnclatior.ral ,rncl a;lplic:cl

conrpc:terrcir:s in I listologv atrcl I lisropatl-r<tlogt,. lll' cxploring tlrc rreiclost:r)pi,' arcllitcontr(.
of cclls artcl tissttcs, lealtrers rvill clt'r,el<>p cliagnostrc insight rrro clist,rst' nrct l'Lrurisms lurci

tissue res;louses. l--,rnplizrsis rvill bc Jrlaced on laboriifory orgar-rizrrtir,r'r, spt.t'inrt,rr processing,

c1'tological techniques, rourine and specialized staining, ar.rti . thc intcrpretzrtion oi
morpholopycal changes. T'ilrough this, students gair-r readiness to corltribute rneaningfuilv
to diagpostic histopathology, cytopathologl,, and ir-rtegrated laborarory medicine.

i.)

i'-)

Leaming Outcome: At the end c.,f tl-re course the students wrll be able to:

proper handling

systems,

rming Outcome: At the end c.,f tl-re course the students wrll be altle to:
. Apply principles and techniques for tissue fixatiol1, proccssing, anrl staining in

histologrcal practice.

to uphold diagrostrc

r)

.)

i)
)

)

)

,)

I

,)

)

)

J
_)

-)
)

cellular

ical and

L
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Unit Topic FIours

I Introduction to Histology and Cell Architecture: Scope arrd

relevance of histologl, ir-r laborzto4, meclicine, A{icroscopic altatom}r
ol,er1.iel, HistoloEcal terminology and classification of tissues,

Cel lular o rganelles and nu clear-cl.toplasmic telatron ship s

7

II Ccll Biology ancl Cytological Architecture: Cell rnembrane,

cytoskelctal elerrents, and intracellular junctions, Nr.rcletrs,

nucleolus, ancl chromatit otganizatron, (lcll cycle phases ancl rlitotic
activitlr iu tissues, Apoptosis and cellular dcger-rcration rnarkers.

7

III Tissue Preparation and Processing: Fixation techr-riclues: chemical

principles and q/pes, Ptocessing steps: dehldratron, cleating,
embedding, Microtoml, principles and troubleshooting Frozen
sections and cq,o5121 applications.

10

@w



I tl"it
:-' '- "-- '----
I iii

1 Topic

, 5l,litrr::,,, I t't lririrliir':i :rr)(] irli( r'l),1 I iirnl: lltt:tr'tPlt s r,i:.1:liit:itt: r.lrt'
I

I r-irsLrt' irilt r',tcti,,rts, I{t,;,riittt. stilitt:;: I lcqil-., It()Illlit'torr'sl;t slaitrs.

ISpr:cirrl st;lirrs: I).r\S, l,[;rsson':] trichl',rtne:. llt:ticrrlrrt, \lcirrrr [lh.rc,

II{isr,,,cl,l.,,,,,rr:al rc,,.:luriclucs in tissucr ciifti:r'erttlltiott, St'iirt r':tlrrl:ttir;1.t,

i conrr', r I ft ssr rt::, irr ) (l i r lre i? I ('latitc .tccttr':.t ct'.

Hours

1{)

\/ Sl,sternic I{istology - O rgan-Ba sed Structu re : N{icro scop ic anirtomrr

of major s)Istelns: Illtegume,lta1,S),stem - epidermal la1re15, dermis,

adnexa; Musculoskeletai Si.51'sm - bone histology, cartilage rypes,

flrarrc\f,r ; Rcspiraton, S1'stern nasal mucosa to alveoli;

Gastrointestinal Tract - frorn esophapps to colotr; Hepatobilian'

S),rt"- - iivet lobules, bile ducts; Renal System - nephron

architecture, filtration interfaces ; Endocrine Or:gans - thyroid,

adrenal, piruitary microstructure; Reproductive Organs - orrarian

and testictrlar hisrology; Nervous S),st"r, - cortex ia1rs15, cerebellum,

peripheral oelTes; Lymphatrc & Irnrnune Organs - lyn-rph nodes,

spleen, thymus.

16

VI Irrnet.qrng fr:errds and Digrtal Histrilogy Histology automation:

tissue processors. autolnated strainers; Digital slide scanning ar,d

image analysis; Al-zrssisted diagrosis and computational histology;

Role of LIS ancl telepathology in rrrodern labotatories; Ethical and

regr"rlatory aspects of digrtal diagnostics

10

Total Hlours 60
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i.)

cal

7.

B.

I

Course Name: Essentials of Histology Practical Total Credits: 2 (60 hours)

L Demonstr:ate recciving handling, anci labellingand specimen telection criteria

o f cytologrcal specimen

2. Prepare and comparer fixation using iormahn, Bouin's solution, and alcohol-

based fixatives. Record effects on tissue integrity.

-)

1
,. 

.)

i)

4.

5.

6.

Tissue Processing & Lr,n-rbedding - fixation, dehydration, ciearing, impregnation

Demonstrate the ptocedure for kniie sharpening - I{oning & stropping

Perform section cutting of tissue block using a microtome

nc)- PAS for carbohyclrates ancl

ncl ilrterpret stained slides.

(skin, liver, kidney, etc.) and correlate

histological descrip tions.

Readings:

techniques. Elsevier

o Ramakrishnan, S., & Su

wherever

(2,01,2) Manual of l\{edicai

Medical PubLshers Pvt. I-tcl.laboratory techniqucs. Jaypee Bro

o Culling. C. F. A., & Taylor. H.

techniques (including museum tec

o Nayak, R., & Nayak, It. (2018). E:

R. C., &

)

)

\)

al Stains (PAS, Masson's Trichr<

rome for collagen. Assess specificity

ift organs/tissues rinder microscope

. Handbook of histopathological

. Jaypee Bro

L., & HLADIK,

o Curran,

Competency Based Curriculm for Medical Laboratory Sciences
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Course name: Essentials of Cytopatholoev

Course.Ratjourtle: l'irrs r:riirr'st r'\[)l()r'i:s 1ill s1 rtrt irilL:. fimction, :tttci lt,,)i[)lt()](iq1' .1-

n(),:rn:rl anci aiiirrrr:nral ct:lis 'lhis r.,rll rirti stur-lcrrts tt: ick:rrlift' v;rrtoris tvpc:s oi: ct,tokrgiciri

spccirnclrs arrcl unrle:r'staucl tlrr:ir ciiniirrl rr:lc:r rrrrct:. 'I'hc coursc: ltlso alk,rvs to alrph

ll-rorvlc:clge gzinetl krr sraining tccl.rniqtrcs ancl lnicroscopr, ir-r the rcicntificafiot't of trort'ual

anci patiroiogical cytrriogy.

Total credits:4 (60 hours)

()

,)

,-)

)

il
()

t)
,)

1)

)

)

)

J
.)

)

)

)

111

Llnit Topic Hours

I General Principles of cytologl, and its applicatron: Fundamentals:

Cell strucmre and organelies, Cell rycle, division, and death,

Cytoskeletal and nuclear changes in disease, Basics of rnicroscopy,

and in-rage anall,sis, Cytodiagnosis in various disease, comparison of
cells nounal vs diseasc, Molecular cvtologl, and its role in

diapyrostics

5

Competency Based Curriculum for ivledical Laboratory Sciences
(htellectual property of l.Iational Comission forAllied and Heulthcare ltofessions, Ministry of Ilcalth and Family Welfare)

Page 1252

()



.-)

,-)

')

a
'.)

)

.)

I-Iorrrs

Exfoliative Cytology:
lntroduction to Exfoliative Cytology

. l)efinitron and scope

. 'l ypes of exfoliation: spontaneous vs. mechanically induced

o ;\dvantages and limitations in clinical diagnosucs

Sample Collection Techniques
. (leneral ptinci n and fixation
. Speci

o

oral caviq,

t0

o

o

)

)

)

)

)

-)

)

_)

_)

_l

)

Topic

Interventional Cytology:
1. Introduction to Interventional C5zt6l6gy

. Definition, scope, and evolution

. Indications and contraindications

. Role in minimally invasive diagnosis

2. Fine Needle Aspiration Cytology (FNAC)
. Techniques: Palpation-guided, USG-guidcd, CT-guided
. Needle types, aspiration vs. norr-aspitation (capillar)

technique

. FNAC of common sites: breast, thyroid, l),mph node,

salivary gland, soft tissue

3. Sample Collection, Smear Preparation
. Smeat techniques (pull, squash, drop, spral)
. Cell block prepamtion and liquid-based cytologl'

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual propefi of National Commission for Allicd and Heal$care Professions, Ministry of Health and Family Welfare)

Page 1253



o
()

()

r)

(.)

()

U
,'.)

(.J

J
.)
,J

U

J
\-/

,.J

\_)

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property ofNational Commission forAllied and liealthcare Professions, lvlinistry ofHealth and Family Welfare)

Page 1254

II Unit
I

Topic Hours

i\i Slide Preparation and Staininq:
o >i)t(:tr'ing lt r'lrrrirltrt's

n l:rrttir.cs rrsc:tl firr <:xklliarrr.c: salnl)lcs

. Strrinirrg mcrlh()cls:

,, Papanicolaou stain (Pap stain)

o Ifematoxylin anci I',osin

,, May-Gninwald Gicrnsa (MGG)

" Specral stair.rs fol infection (Ziehl-Neelsen, PAS)

Microscopic Interpretation:
Criteriir f<rr adeqr,racy and cellular preservation, Identification of
norrr-ral cpithelial cells ancl reactir,c ciranges, Recogrrition of
inflaorrnatory and infectious ptocesses, Cellular atypia and

maligrarrcy: cyton-rorphologlcal fcatures, Use of scoring systems

(e.g., Bethesda systern for cewical cytology)

I0

V Cytodiagnosis and reporting:
Rapid On-Site Evaluation (ROSE)

. Concept, purpose, $,orkflow

. Adequaclr assessment criteria

. Communication r.vidr chnicians and radrologrsts

Ancillary Techniques in Interventional Cytology
. Lnrnunocl.tochemistry (ICC)
. lriorv cytometry on FNAC sarnples

. N{oleculat tes-jrrg (e.g., PCR, FISII on aspirates)

10

VI Qrrality Asstrrance:

Specirnen r-ejection crite ria, Intemal qualiry contlol and proficiencrr

testing, Documentation ancl reporting forrnat Non-diagnostic ancl

inaclcquate sampl es, Artifacts ar-rcl misinte r:p rctation, Error
redr.rction a1ld interral QC measures

10

Total 60
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Course narne: Esserrtials of Cylsp,ldlology Practicnl
'I'ofal credits: 2 (6{l horrrs)

1. I)rcparaitori ;iii,-l sl:t,rltrg r,1 l),4r slri( lr1.s arrri orht-:r cxfoiratr vr: sirrrrplcs

2. lclentificaliorr rrJ t.clls tlonr clit'tr,t:1rl rutat()lnic:rl sitcs

3. Lrtc:rprctrttiolt t'xcrrci;t:s r.ritlr rrolrnzrl, rc)a(;tivc, ancl nralignarrt r-:i:lls

4, Cioml>arativr: analysis <->f corx,crntional vs. licluicl-based cytoloS,'

5. Cytopreparation Techniques

n-ratkers (E& P& TTF-

Erralua-tion

Identrficatror-r of normal cells

Cytocliagnosis

Cervical cytology

i
)

)

)

)

)

)

)

)

)

)

)

-.)

)

_)
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)

)
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Course Name: Cancer Epidemiology and Digital Pathology
ll'otal Credits: 2 130 hours)

Course outcome: To equip students r,vith 2rn integratecl unclerstan.lrrrg oI callcet'burc1en,

populirtron-level trends, risk profilinp; and cutting-edge dlgital rools r.rsed in cancer

diagnostics and reporting.

Leaming Outcome: At the end of the course students will be able to

and global clatabases

with diagnostic and prognostic markcrs

ling of digrtal pathology systems and rvotkflow
:riological and digital pathology tools to calcer diagnostics

technical, and translational aspects oi digital pathology

a

a

a

a

a

Dernonstrzte

Apply i
Critrcally
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Unit Topic Credit
Hours

I Principles of Cancer Epidemiology: Definitions, concepts, and

scope of cancer epiderniolory, Cancer classification, Risk factors:

genetic, environme ntal, lifestyle, occupational, De scriptive vs.

ana114i62l epidemiol ogical studie s, Cancer regi stries, cohort studies,

and sun eillance systems

6

II Global and Regonal Cancet Trends: GI-OBOCAN, \\,T{O, and

IARC databases and tools; Cr-rrnrron cancets b1, geograpl'ry, gender,

ar"rcl agc;

Cancer disparities: so,:ioeconorr-ric ancl environmental detclrr-rinants;

Public health policies, screening guidelines (c.g., HP\/, breast,

colotectal); Ilpiden-riology of en-rerging cancers and rare tulnors

6

IIi 'fumor Biology and lVlolecular Basis of Cancer:: C)ncogenes, tumor

suppressor genes, ald halimarks of cancer, Canccr imn-itrnology;

in-irnune escape, rrlmou[ nricloenvi P'.rthrl,avs of rnetastasis

and angiogenesis, Molecular diagnostics: PCR, FISH, NGS, liquid

biopsy, Biomarkers in cancer diagnosis, progr-rosis, and therzpy

n-ronitoring

6

I\T Digital Pathology Tools and Workflorv:' irundamentals of digital slide

scanning and virtual microscopy, Image analysis and r,vhole-slide

imagrng (WSI) systems, AI and macl.rine learning algotithms in

pathology, Quality assurance, interoperability, and regulator;r

frameworks, Role of digital pathology in telepathology, consultarion,

and eclucation

6

Competency Based Curriculum for Medical Laboratory Sciences
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Corirse Name: Cancer Epidemiology and Digital pathology
Total Credits:2(60 hours)

1' Cancer llegistry Data Interpretation - Access ancl an,tlyze data fr6rn sgutces like
NCRP, GI,OBOCAN, SEER for specific cancer qpes and reglons.

2' ICD-O Coding Exercise- cancel' classificatir>n using ICD-O-3 codes for site,
Ii,sl.logy, bcltavio,, aitd gr.adc.

3' Tumor Board Case Review (Sirnulated)- cases sfucly- clinical features, pathelogl.,
staging and therapy decisions.

4. Virtual Slide Review: Comtn,on Cancers- Interprer dgital histopathology slider (e.g.,
bleast, cervical, colotecta) using whole-sIcle imagng tools.

5' Starning Pattern Recognition- Con-rpare lf&ll and II{C markets ofl turnor sliclcs:
ER, PR, IJER2, I<-67,p53, erc.

6' AI in Pathology Demo- Explore basic AI software or simulations for irnage
classification, feature detection, and tumor grzding.

)

)

. data annotation, and telepathology platfr;nn::.

Suggested books

1. Devta, \' T., Jr., Larvrencc, T. S., & Itoscnberg, s. A. (2.023). Devitrr, IJelrma.,
and Rose,berg's cancer: ptir-rciples & practice of oncology (12;h ecl.).

2' IJameed, M., & Hanna, M. G. e.024) Digtal pathology: irr-rpl.rn.,lt rion in clinical
Practice with AI Applications. Elsevict.

3 WI{O GLOBOCAN Ilepors and IARC Monographs
4. Latest publications in the selectcd field from \\TfO

7 ' Digtal Pathology Wotkflow Simulation- Understand slide scanning, in-rage stor.€e,

5' coleman, !7. B., & Tsongalis, G. J. (Eds) e.007). Molecular diagnostics: for the
clinical labotatodan. Springer. Science & Business Media.

6. I'iumar, V., Abbas, A. K., Aste., J. C., & Deynrp, A. 1,. (Ecls.) (2022).llobbins &
l(umar basic pathology, e-book: Robbrns & Iiurnar basic pathology, e-book.
Illsevicr tlealth Scienccs.

Competency Based Curiculum for Mediml Laboratory Sciences
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I Init Topic Credit
I lorus

\{ 6

Total 30

kF' 1

y''.,,,

-'\pplicatrrxrs in Diagnostit:s. Scrr:cnrrrg. irrrd Rcscarth: Lrtcrgr.ati6rr et
epiciemir>lr.rgicai data u,ith iligital l.ristrpirrhologl', Ijse of .{l r.n cancer
grading ancl bionrariicr qurrnti ticerr, )rr., l)crs<,,rralizr,:cl rnerdit:i1c ascl
predicti'c padrologl', Digital path,hgy i. .rultice,ter trials,
biobanks, end data rni,i,g, Etlricrrl a,cJ clata pl1\r1rcy consiclcratior.rs
in drgital pad-rologv



SEMESTER III - Biochemistry

Course: Ciinical Biochemistry 1 Total Credits : 4 (60 Houts)

Course Rationale: 'I'he Course will equip the student with the knorvledge oF disorders

L'elatecl to rhe respecti\re metabr>lisms taking place in the body. 'Ihe ct,rttr:se emphasizes on

the unclerstanding of n-retabohc pathways and biochemical changes associated with vzrrious

pathological conditions.

Leaming Outcomes: At the end of the course, students will be able to

how they relate to trormal

rnarkers usecl in
ancl diseased states.

o Identity and explain the significance of
diagnostics and monitor:ing of disease.

a Perforrn key biochemicai laboratory techniques and follow proper sample handiing

procedures

Competency Based Curriculm for Medical Laboratory Sciences

(intellectual property of National Ctmmission tbrAllied and Healthcare Professions, Ministry of Health and Family \'Velfare)

Page | 258



Unit Topic Hours

Role of biocheuristry in diagnosis of diseases:

Usc oiBiochemical clata in chnical merlicinc: Specific uscs ot

biochernical tests ir.r screening, cliagnosis, progrosis and

rn2ll-)AeLrnent, Acquisition & Interpretation of biochernicirl dal,ir. ,

Specimen receiving and processing: lypes of bod1, tluicl

specirrens received in the lab (\\4role blood, Urine, CSI] ancl otl-re r:

fluids)

Appropriate specirnen collection

o llact(lrs affecting test results - Preanalirtical variables

o Presenratives for cornbinecl biochemical analysis in urine.

o Basic concepts: random error, systematic error, analytical

range, sensitivity, specifi city, detection limit, interferelrc es,

reco\re1y, Accu rzcy, Precision

o Biologcal reference intervals

o Benchmarking, continuous Quality improvement
r QuaJi[, rndicatots (QI): Reiection cdteria, Hen-rolysed

rejection rate, TAT (tum around time), critical value

reporting, IQC cv% perfotmance, EQA performance;

Importance of QI
o Selection and evaluation /validation of new methods,

Anall,tical p erformance criteda : A{edrod compatis on s,

acuuracy, widrin run-precision

o Ilrstr-Llment comparison in laboratory for an assa)/.

8

Competency Based Curriculm for Medical Laboratory Sciences
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I)isorders of carbohydmtcs lrretabolisrn:
c ( llrrt:ost, l,-'r.,i iri tiorrtrAl lrli,t.,t], rrrrirLi tlucsirolrl

c l)irrbcrtcs lv[crllitrrs: ,'lrrssitlc.rri,,r .rnL] l):irho.rlcr.ir:sis ol D\,[
o i)iitirctir: i,r:toiit r.lr,srs arril tliit[r,:tic colrii. secol]clar\/

cle.generativc chirrrecs associatrr(l s,idr drabctes mellitus.

e lliipcr: glyccrniir, I.Ivpoglycacrriizr., glycosirrie ancl Rcrial
(ilycos1,.1,,

o Laboratorl diagnosis: specirnen collection, Patrent

Tnstructior-r s, s to rage; p dn cip le, estimatjon, re f'erence rafl ge,

clinical significanr;e of Plasma glucose (fasting, post
pranclial, ranclolrr, Oral Glucose Tolerance Tests, Glucose

challenge tcs t, u ri nc rnicroalb un-rin, Gl),cated haemog'lob in,

qualitative tcrsts frrr sugars in urine. Ketr-ine bodies, Plasma

l:tctate.

o i)iagnosrs of inborn errors of carbohydrate metabr>lism by

qualitatir-e and chrornatogtap hic techniques.

o Self-mor-ritoring of blood glucose and Contionous glucose

monitoring (CGI\D

Disorders of lipid metabolism:
r Plasma ttiglyceci<Jes, Cholesteiol, HDL cholesterol, LDL

cholesterol levels

o Familial hypercholestetolen-Iia, hypo ar-rd l-ryper

choiesterolernia, Fatry liver, I{yper and hypo

lip oproteinemia, hypertnglyceridemia, D),slipidemia,

Atheroscl erosis and jVtvocardial Infarction, keto sis, fatty

liver, coronary heart disease.

c Laboratoq, diagnosis: Specirr'en ccllection, Patient

Instructions Principle, estilnation, reierence range ald
clinical significance - Iipid profile (serurn cholesterol,

triglycerides, I-IDL, LDL, HDL:LDL)
o f)iagnosis of inborn errors of lipid rletabolism

o Diagrrosrs of various disorders by lipoprotein b1,

electrophore sis

Competency Based Curriculum for lvledical Laboratory Sciences
(Intellectual property of National Commission forAllied and llealthcare ltofessions, Ministry of Halth and Family Welfare)
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Unit 'I'opic Hours

IV Disorders of Amino acid and protein metabolism:
o O1is1'1,111\, ,ri'plrtsrrta Plr,tt'irrs irncl fheil rlisorclcls, nrrrltiltk'

nryt'loltt:t. Prtt'll1rt 0lt'ittt't t ti:t

o Laboruto4, cliitgrtosis : Sllccintcrn collectiou, Principlc,
estirnation, rcfcrc:nce rangc ancl clinical siguificance of :

protcins in bloocl (albun'rin, u.i-antitrypsin, a1-fctoproicin,
C-reactive protcin, p2-microglobtrlin), seruln

Immunog'lobulins;

o Ptotein in othel bocly flLricls (Urine, CSF, Pleural fluicl,

Ascitrc Fluid) labomtory cvaltration <tf paraproteinemi2l:

Iilectrophoresis of plasn'ia ancl trrine proteins,

quantificatior-r frrl diagnosis of n-rultiple myeloma (tr4 bar-rcl

Quantificatron)
o Disorders of nitrogen rnetabolism: Excretion of

nitrogenous wastc pro(lucts, abnorm,alities of nitrogen
metabolism l-rcluding uremia, Uric aciduria, aminoaciduria

o Laborator diagnosis: Principle, estimation, referenccl

range and clinrcal significance of A.rnn-ronia, urea, utic acid,

creatinine.

. Diagnosis of inborn ertots of Amino acid and protein
metabolism by qtialtatir-e and quantitative methocls

10

V

1

Minerals and Trace Metal disorders :

. Overvierv of Mineral and trace metal disorders- Anaernia,

I{ype rcalcernia, Phosp hatemia, \Xrilson disease, etc

La bora toq, diagnosis.' Principle, estimation, reference

mnge and clinical sigrificzurce: disorders related to ir<-rn,

calcium, phosphorus, magnesiunr, copper and zinc

6

VI La b diagn o s i s of p orphyri a s.

' Cirnical significance ancl clisease correlation

o Udne qualitativc tests (porph1,rins, coproporphyr-in,

urop rop orphyrin, cl-Al.A, p orph ob ili nogen, urob ilin<;gen

2

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission for Allied and Ilealthcare Professions, Ministry of Health and Family Welfare)
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c Sotrrces of pl:rsura ellzlrrnels, cliagrrostit: it'nPorrlltrcc: arrcl tl.rt:ir'

inft'r:pretati< x.r

. o Laboratory evaluation of enzymes- Prirrciplc, estirnatir.rn.

. referellce 1ange, and clinical significauce: fun1riase, Lipitsr:,

amir-r oiran s iir fas c, gamma g'ltrtar-iryl trar-i s fc r']s c, alkal urc

pho sphatase, cr-eatil.rine kinas e, choli ne stela se, lactate

dehyd rogenase, lipoprotein lipase, LDIf , Acid p l-rosp hatase

Fluid and electrolyte bala.nce disorders:
o Disorders of fltrid and electrolyte balar"rce

o Labora tory diagnosis Principle, estimation, rc. ference

rznge, and clinicai sigrificance ]llecttol),te s (soclium,

potas sium, chloride, brcarb onate)

Acid base balance

o Disordets of Acid base balance- Metabolic aciclosis,

Metabolic alkalo sis, Re spiattory Acido sis an d Resp iratoty

Alkalosrs mixed distutbances.

o Blood gases. Reference intervals for arterial blood gases.

Acquisition of anerial blood gas samples.

La b ora tory di ag,no si s : la b oru tory paramete rs for: blood gas

analysis: Aftedal lllood gas estimation. pCO2, ()2 ancl pII.
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Cotrrse: Clinical Biochemistry I Practicals 'I'otal Credits: 2 (60 l-Iours)

(,ourse Rationale; I'lris c()ul'sc prr.,r,iclrs .r t orlr['rrt ltt rrsir l rrrr.lcrstarrrlirre ol- rircr

'[>i,rilrt:rrrical br,tsis r,i hrralth ancl cltst:usc,;rnci t[ic rolc iif lrrrt:irc'rrrir',r] tcsls in clragn<>srs.

Sttrdt:r.rts rvill gitin ;lractical sliills cssclrflal for rvr,rkrng irr cii;rr.lriostrt: I'riloratolrr:s in cLr-rieal

artcl r.t:scrrrch laLl.

1. I',stimation of plasma giucose

2. Orzrl G|-rcosc tolcraucc tcst
3 (]lucose cl-rallenge test

5 Ilstimation urine

urine for sugars and ketone trodies

9. Ch

pentosuria

v
file- TG, I and IIDL cholesterol

11. foteln

)

)

12. Estimation of
13, Serum protein
14. Flstimauon of
15. (lualitative

creatinine

ia and disorder of Arruno acid

16. Estimation of

yte Estimation

blood

Suggested Readings
1. Halpels Biochemistry, 28ft edition, Robert I( Mur:ay, Tata McGraw publishers
2. Text book of Medical Biochemistr], MN Chaterjee, Rana ShindeJaypee Publishers

3. Varleys practical clinical biochemistry, Alan gowenlock, cbs publishers

4. l,ehinger Principle of Biochemistry, David L Nelson, 7e edition, \MH freeman

Publishers

5. Biochemistry, Debajyoti Das, Academic publishers

Competency Based Cuniculm forMedical kboratory Sciencc
(Intellectul properff of National Commission forAllied and Hqlthcare Professions, Ministry of Health and Family 
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Course: Clinical Biochemistry II Total Credits: 4 (60 Hours)

paticnt

trsccl ir.t

Course Rationale: ['he (]oursc rvill pror.iclc the str.rclents rvidr tlre knorvlcdge of clisorcler:s

related to the respective orgarls in the body. The course emphasizes on the unclerstzrncling

of biochemical cl'nnges associirted with various padrologrcal conditions.

Leaming Outcomes:
o Describe the biochemical basis of maior diseases such as diabetes, renal failure,

conditions.

diagnostrcs

Competency Based Curriculm for MedicaJ Laboratory Sciences
(Intellcctual property of National Commission for Allied and Healthcare I'rofessions, Ministry of Health and Family lVelfare)
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Unit Topic FIours

I Liyer Function tests

o Overvierv of Anatorny of liver and its functions
o Liver diseases: Liver cirrhosis, I{epatitis, liver failure, hepatic

coma and Biliary ttact diseases- gall stones and cholecystrtrs

o Indications and Classificatron of liver function test: Tests

ba sed on ;rbr-rorn-ralities o f bile pigment metab olism, Jar"rndice
and differential dizignosis of Jaundice, Test based on changes

in plasrna proteins, serLrnl enzyme activities, abnorn-ralities of
lipids, ab norrnalities of Carbohydrate metab olism,

detoxrfication function of liver, excretely capacitl oi liver

o Laborztory analysis of gall stones



I
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I
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I

Topic

Renal function tr:sts:
( ) t't:n,ir-'r',' ( ) i ?t J l,lt'(,n t\',, f liiclnt t.",tnd rls fr rncl iorrs

o llt:ral rjisc',.rst s \c;lht'olrc s),rrclr',,mr," Gli,nicrrtilar'

nr:p lrrr tis. L I r', ri itl rrasis anr i rrcp l rrolithilrsrs, renul ca[r;u[i,

r:cnal talrular' :rcrclosis. diabetr:s rr-rsipidtrs, rcnal

hrpcrtensi<-rn, ren?rl failure

r Inclicatron ar-rcl classificati()n of Rtr'I, Test basec'l on

glomerular filtration test -Utea, creatinine, lnulin, Cystatin

Cleararce tcst,'l'est basecl on Ilenal Piasma flow clearance

ancl tubular llltlation
o Miscellaneous test
o Routine RFIl"r serur.r-r creatinine, urea, uric acrd and

prot,eir-ruria

o Early narkel oiRcnal Pathology. - Microalbuminuria,
Urine albr.rmm: creatininc ratio

o Renal handling of electrolytes- Sodium, potassiurn,

Fr:actional excretiolr of Sodium (FeNa)

o Rcnal calculi

o Measurernent of seLuol and urine osmolalrty
o Urine analysis fot no,rmal and abnormal constituents of

urine

i

I lrl urs I

l
i

I

i

I

I

I

I

I

I

I

I

I

I

i

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

l;

Gastric and pancreatic function tests
o Composition of Gastric iuice
o Oudine of clinical manifestations of pstric, pancreatic

and intestinal diseases.

o Indicatrons, classification of gastric function test and

Paflcreas Function test
. Qualitative and qua:rtitative analysis of gastric contents

and dr.rodenal corltents
o Pancreatic enzl,mes: Amylases, lipases

IV Cardiac function tests
o Biochemistry and tissue distribution of cardiac markers.
. Cardiac enzymes such as CKMB, CI! hornocysteine,

hsCRP

. Cardiac troponins and myoglobin

Competencv Based Curriculm for Medical Laboratory Sciences
(Inlellectual property of National Commission for Allied and Healthcare Professions. Ministry of I'lealth and Famill, Welfare)
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ri*it Topir,: Ilours

\,' Endocrine function Test:
o ()1'1'11,11'1r, , rt rlisorclers of llvpotlt'tl:trttrts, Pittrit,trr'.

tl-rr,r<.rici. aclrenal cortex, p,.urcreAS, plircental, tclstcrs, (i\raries

o A.nal),sis of honnorres - T'3, 'I'4, TSIJ, tiT'3, FT4, anti-

TPO. Prolactin,'I'estostetone- Chorionic gonadotropin

(BHCG), IJSH, LI{, llstladiol, progesterorre, Insulin,

ACTI{, Cortisol.
o Dexarnedrasone suppression test

VI Tumor markers
. Turnor market and its classification

o Potenf.ral uses of turnor rnarkers

. Marker detection - PSA, p-hCG, AFP, CEA, CA15-3, CA-
125,C4"19-9

YII Toxicology testing in Clinical laboratory:
1. Therapeutic drugs and their management (TDM):

o Therapeutrc drugs - Definition, I{echanism of action,

Ab s orp tio n, Di stribution, Biottan s forma tion, E xc retio n

and Clinical utility.
o Overwierv of specific drugs and anali,5is sf

Carbamaz epin e, ?h en ob arb ita 1, Phenyto in, VaJp roi c acid,

Digoxin,'I'l-reophylline, Cl,clospo rine, Lidriun-r

2. Toxic agents: Source, Routes of ent,:v and the effect of
Carbon monoxide, Alcohol, Arsenic, l,ead, chromium, tnercury,

nickel

\TIII Paediatric clinical hiochemis try
o Problems of specimen collection
r Biolog'ical reference interyals

o Hear,1, n-ietal poisoning in cl-rtlclren: Pb, I{g .

o Overview of Nelvbonr scteenirrg - Cystic fibtosis,

neonatal TSIf, G6PD, PKU ancl Galactosentia

Competency Based Curriculum for Medical Laboratory Sciences
(Iatellectual property of National Commission for Allied and Healthcare Professions, Ministry of Healthand Farnily Wslfare)
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,.)Course: Clinical Biochemistrt, II Practicals Total Credits :2 (60 I{orrrs)

Course Rationale: This course provides a comprehensive undersrancling of the

biochemical basis of health and disease, and the role of biochemical tr:sts ir,r diagnosis.
.Students will gam practical skills esserrtial for u,orking in diagnostic laborztories in clinical

and research lab.

1,. Liver function test - Protein, A/G ntio, Total Bilirubin, direct bilirubin, SGOT,
SGPT, ALP, GGT:

2. Renal function test -- Urea, ria, Urine albumin:

s(r'mm anc-l r-rrineof

3.

4.

5.

6.

of Sodium (FeNa)

ris[< assessment:

profilc - LH, FSH,

B. Dernonstration

r)
(-J

i)

()

r.)

()

laboratory

gowenlock, cbs publishem

Nelson, 7ft edition, WH freeman
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Unit Topic Hours

TX Point-Of-Care-Testing (POC'I') :

o ()lricctivcs, ]Ji<;cht:rlrcrll par?ullcrtc:r' rnr';l:iLrtL'Ll bi, I)( )r I

. cler.icc,s, ()ornnlrn P()C I clevices ancl 'I echrrol,rgic,s,

Reclu iremerrts, Ach rllrt24lc s, Linritatj on an cl ()hal I enge s

Automation and AI in Clinical Biochernistry:
o J-JistoT of autornated analyzcrs,'fypes of aut<>rnatiotr,

'I'otal labotatory autornatl()n

o Objectives of AI integratior-r, Apphcation of AI-
Diagnostic support, Data Analysis, l,ab workflow
optilnizatiolr, Clinical I)ecision Support System,

Predictive and preventive Ilealdrcarer

o Challenges and Lirnitations

Total 60
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Course: hnmunology Total Credits: 4 (60 flours)

Course Rationale: -\ s,rund knorvledge of irnmunology is',rdquired by a t\feclical

Laboratory Science schollrt to understand the rrnmune responses which uncledier mrtr'tt'

clinically important states 'I-he in depth theoretical and przctical concepts irnbrbecl by thc;

graduate during the course helps in labotatory diagnosis of immu.le 
.relared 

clir-rical

conditions like hyp ers ensi ti v ity, allergy, immu no path ology etc.

)

i)
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Unit Topic I{ours

I a1-,-,111,irrrrv r-,I tht: Iu'ummc Svsient- ()ells, lissr-res irrici organs of
1'llC i n u'r lr riI{.. SISt(.rIl

.>

II ' I'r,pr.s i.,f Irritrirur:itt,:

l. Inrr.rtcr irnmunity

a) Anatorniczrl lrarricr:s skin. rrul(]orls iining, cilia,

saliva, tears etc.

b) Role of T celis

c) Cellular imrnunifi,'-neutropirils, macrophages,

dendritic cells, nanrral killer cells

d) L-rfl amn'rationrr.asoclilation, extravasatir>n, oeclen-ta,

chemokiues, integrin, ICAMs, cytokines

(de fensins, catireh cidins, interfe ron s,etc.)

e) Acute Phase Response proteins (APR proteurs)-C-

reactive protein, mannose-binding lectin etc.)

D Receptor systcm-complement receptor, MBI-
receptor, Toll-like receptor, scavenger receptor etc

g) Signal transductitin padrway eg. TLR srgnaling

2. Adaptive Immune systen-i

a) Antigerr- types, I'ntigen properties contributing
irnmunogeniciry- rnolecular size; chemical

composition, gellot\/pe, dosage, route of entry etc.

b) Role of B cells

c) Immunoglobulrns- t),pes, sttucture, antibody-
mediated effector functions-opsonizatic,r-r,

complement activation, ADCC (antibody

d ep endent cell r r-recliatecl cytc.,toxicity), tran scyto sis,

d) Avidity, affinity and cross reactivity

e) Antigcn-antibocly interactior-rs: precipitation,

agglutinatron, op s c.,ni sa tio n, co rnplerne nt fi xation

I Imn-runoglobulrr, sr-ipcrfan-rily

i1
t:

III Mai o r I{i stocompatibiliq, Cornplex (I,{HC) molecule class I
ancl class II: Their differences and interactions

6

IV I{ypcrsensitivity Tlpe I, 'lype II, Type III and type I\r:
A1lerg1r, skin tests, transfusion reactions, hemolytic disease of
the newbotn, Imn-runc Corr-rplex diseases, tubercuiin test

6

v Autoimrntrnity and disorders: SLE, I\,Iultiple sclerosis,

Rher.rmatoid arthritis, N{ystherizr gtavis, ,{.utoin-irnune

Thyroiditis

6

Competency Based Curiculm for Mediel Laboratory Sciences
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LInit Topic FIours

Vt Imrnunodcfi ciency diseases

a) Primary immunodeficiency: involving lymphoicl

immune deficiency (B cells, T cells), involving
myeloid lineage, Immune complex diseases

b) Secondary immunodeficiency: AIDS

6

VIII -Iumor imn-runology: T\rn-ror antigens, turnor immune

surveill'ance, tumor escape afld Turnor Markers

4

VIII Transplantation and rejection: Role of T cells, Immune

recognition in Allograft and Xenog.-aft, pathway of ref ection.

6

IX \rac cinati on : Principl e, gpes, r,accine cier,rl oprnent, aditrr.ants 2

x Immunological techniques

a) Precipitation reactions: Immuno diffusion, immune

eiectrophoresis, Immunop recipitation

b) Agglutination reactions: Blood group typing, Bacterial

agglutination, Aglutination inhibition
c) Complement fixation
d) Neutralisation

e) Opsination

D Immnunofluorescense

g) ELISA
h) FIA and RIA
i) Western Blottrng
j) Flow cytometly
k) Inrmunoelectron microscopy

10

Total 60
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Course: Immunology Practicrrl Credits: 2 (60 horrrs)

(lourse Rttiorririe:'l'his cotu'sc cqurps strrcicnls rvith lrarrcis-orr sliilis rsscnlr;tl ti,r'

i o itrr t-u r rro k rqic lr l rc scart:l r ancl eiir-uc-al l;tl>or;r fo r'ies.

1. Spr:cirncn collt:r:tilrn rtnr-l pr:r:paraljon of reag-clrts itncl buflcts
2. AlJ() ancl lth typingusingagghrtinatiun

1. Qualitative tests - p1'ecipitation, aggltrtination

2. Dotrble Diffrrsir.,n

7. Demonstmtion of w
B. Demonstration of In uofescence.

3. Delr.es, PJ., Martin, SJ., Burtor-r,
'ilcy-Blackwell

V., Abbas, A.I(., Aster, J.C. -4.

,5.

Competency Based Cuniculum for Mediel Laboretory Sciences
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1. Punt, J., Stranforcl, S., Jone
'2. Parslow, T.G., Stites, D.P.,

tt's Essential Immunology,

rc andbook of IJasic



Course: Endocrinology and Biochemistry of Aging
Total Crerlits: 4 (60 l{ours)

Course Rationale: T'his course provides knowledge of endocrinc svst('nr rvhich plays

regulatory role controlling and influencing rhe functioning of all other s!'sterns oF tl-re

human bod,v, Srudents will also gain knowlcclge chronic disease butden, a biochcmical

understanding of agrng processes such as oxidative stress, cellular senescence, and

hormonal imbalance.

produced by maior

1. Appl), t1.,"

disorders.

2. Understand

anc'l the diagnosing honnonal

stress, telomere

shortening,
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(hiteibctual propeity of National Commission forAllied'and Healtlicare Profcssions, Mhistryof H'ealth and Family Welfare)

Pagel273

i)

Unit Topic Hours

I

Introduction to Endocrinology; Neuro-endocrinology, Neuro-
immuno endocrinology and their: general principles. lypes of
endcicrine glands and classificatior:. of hormones based on their
chemical nahrre and fi.rnction.

II
Chemistq,, synthesis, mechanism of action, physiologcal
effects,catabolism of the hormones of Hypothalamus and Pituitary
gland and their disorders.

10

III
Chernistrr,. s),ndtesis, mechanism ol: action, pl-rysiological effects,

catabolisrn of Thyroid, Parath),toid (calcium homeostasis

horrnor:es). GIT horrnones, Pancreatic Horrnones and rlieir
disorders.

10

IV

Cheniistry, syndresis, rnechanisrn of action, physiological effects,
Catabolisrn of the hotnones of Adrenal glands, Gonads anc-l thcir:

d i sold crs.

Ifxtra, endoctine hormones- ANP, Erythropoietin, Mel'ator-rin, etc

10



)
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I

S

,f endocrinoiogy

an integrated app r:oacl-r

ones: from molecules to disease

approach

ethics consulting: expertise,
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1.

1.

a

3.

, Williams, R. I{. (2008)

Baulieu.E. E. an

Jonsen, A. R., Si

to ethical decisi<

Christopher Meyers, C.

edros, anci power.

A practical

Unit Topic Hours

V

L.rtrocluctiorr t.) ilgjng: I )cfinitior-r ancl biological aspc:cts oi agiug.
'I'heories of .,\ging - Flcr: raclical theorv, il{itochonclrial rl'rcor1,,

T'clornetc shortcning ltncl cclh"rlar senescelrce, Genetic ancl

epigenctic regulatiorr of itging, Imrnr-tnosenescellce ancl

inflammation, and Iforr.r-ronal theories of aging (endoctrne

dvsregulation)

6

\rI

Nlechalism of Agrng:

C:llular mechanisrn: Celiular senescclrce, O>ridatrve stress-

imbalance bctrvcen procluction of ROS, Telomere

sl-rottening,Mitochondr:ial dys function

Genetic mechanisrn: Genetic blue print in determining

susceptibility to Alziricrne r's, cardir) vascular diseases, certair-r

cancers, Genetic varinbilq, ir-r life span, f'ekrmere length, Metabolic

gcnetic-insulin sentivitr,, metabolic rate, llutrient utilization,

metabolic disorders likcr cliabetes, obesity

10

VI

Age associated comm<-rn disotders-atheroscler.osis, neoplasms,

catal?cts, macular degeneration, neuro degenerative disordets,

neuro endocrine disorders, Cancer and aging: biochemical

connections

4

Total 60



SEMESTER III - Medical Microbiology

Course: Medical Virology Total Credits: 4 (60 hours)

Course Rationale:

Ihis coursc is designecl to ptovide postgraduate students in medical lahoratrrr;,technologt'
with an in-depth understanding of virology, including viral pathogcnesis, replication
stmtegies, host-vims interactions, and mo<lern approaches to laboratorrl diagnosis of rriral

infections. Ernphasis will be placed on rnolecular vircllory, emerging and re-emerging viral
inf-ectrons, lrirr52ps1, practices, ancl tl.re: irPplc'.rtion of cutting-edge cliugn,rstic to()ls for
clinical and public heaith use.

Leaming Obiectives:

|'-]}
I

')

')

)
,-)

)

)

)

)

)

:.)

)

)

)
r)

outbreak in

of clinical vital

development,
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and vi

s'

Yiru s- Host Interactions : Viral Infections : Pathogcne si s

of Viral Lrfection, IJost Respoflse to Virus Infections;
I-aboratory Diagno si s o f \riral Di seas es, Immunoprop hylaxis
of Viral Diseases, Chemopropl-rylaxis zrr-rd Cl-rerrothcrapy of
\rirus Diseases;

Unit Topic Hours

I General Properties of Viruses: N'lorpholog,, Viral
Hen-ralglu tination, \riral lt,Iultrp lica tion, Cultivation of
Vimses- Anirnal inoculations, Egg inoculation, Cell ctrlture,
\riral Assal', Assay of Infectrviry, Vital Genetics, Not.t-
Ger-retic Interactiolrs, Classificatron and Non-renclanrre of
Viruses, \riroids, Ption; \riral genomics ancl bioinforrnatics
tools

10

iI 8

III Bacteriophages: i\'Iorphology,, Iife cycle, transmissiorr of
€jenetic in fo rrna ti or.r, signi fi car-rce o f p hages

6
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Orthomyxoviruses : N{o rphologlr, Re sistance, Antige rr

classification; Influenza virus- classification, Nomenclantr:e
systen-rs, Antigenic r.atiatjon, Host range, Pathogenicrty,
Clinical features, Laboratory diagno sis, Immu ni ty,
Epidemiology, Immunoprophylaxis, Treatrnent

Paramyxoviruses : Antigenic Structure and classification

o Rubella viruses, X{umps virus: Properties, clinical
feattrres, complications, Epidemiologl,, Immuniq,,
Laborato ry Diagno sis, Prophylaxis

o Parainfluenza viruses:

o Clinical feattrres, Epidemiology, Laboratoty diagrrosis,
Nerv Castle Disease viruses (i'.fD\)

o Pneumovirus-

I Respiratory Syncytial vitus (R.S\): Clinical features,
Epi demiolory, Labo rato ry featu res, E pidemiology,
Lab orato ry diagnosis, Prophylaxis, Treatment

o l,Iotbillivirus
o Measles vims: Epidemiolory, clinical features,

complications, Padrogenicity, Laboratory Diagnosi s,

Prophylaxis

. Nipah and Hendra virus
o Human Metapnemovirus

Hepatitis viruses: types of vital hepatitis
Type A IJepatitis (IIAV), Type B IJepatitis (HB\'), Type C
Iilcpatitis (I ICV), Type D Hepatitis (I{DV), Type G
I{epatrtis (HGV)

Fluman Immunodeficiency Virus (HIV)
Structul:e, \/iral Genes ancl ,{.otigens, Antigenic \hriation and
Diversity C) f I-{I\/, ILe si stance, Pathogenicit1,

Acquired Immune Deficienry Syndrome (AIDS)
Clinical featr,ires of I{IV infection, Laboratorv diagnosis,
Strateges for I{IV testing Applications of serological tcsts,
Lp icierniol oB), and prevention, Ptop [1,l1xis, Tteatrrterlt



,1

a
a
1-)

')
1

(lorrrse: Medical Mycology Total Credits 4 ((r0 hours)

()ourse I(:ttionale:
'l'l-ris course is designed to eqr.rip posl.graduate stuclents in medrcal lairrxetory science rvith

advancecl knorvledge of fungal biology, patl'rogenesis, host lmmune:rcrspirr-rse, and

tn<;dern cliagrostic approaches for medical mycology. It emphasise:; clinicallf important
fung, emerlyng fungal infections, antifungai resistance, and laboratoty s,rfety in handling

fungal pathogens.

i

strategies of mec'licall1'

innate and adaptrve

r techniques for the identificatior

' lnterpret anti and understand resistance n-rechanisrns.

' Implement bi rce in mycology laboratories.
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o Apply conventional, bioch
,,,,..1 il,igi,.sis of fiiiigal in{

O Irrfornrpt anti€rtnonl crrc-ar

)

)

)

)

,)

.l

I

)

impottant ii.rngi.

Unit Topic hours

I Introduction to Mycology: Charzctedstics of fi"urgi,

classification, laboratorl, diagnosis, trcatrneltq imrnunc resPo,lscs

to ftrngal padrogens, antifi.urgal therap1,.

B

II Superficial and Subcutaneous Mycosis:
Classification of Mycoses- Superficial Mycoses:

. Surface Mycoses: I?rtyriasis Versicolot (Trnea Versicolor),
'f inea Nigra, Pieclra

. Cutaneous A,Iycoses- Dermatophltoses
Deep Myco se s- Sub cutafl e ou s Myco s es : N{ycetoma,

Cl-rromomycosis, Sporotrichosis, Rhinosporidiosis, Subcutalrcous

7-ygomyco sis, Entomop hdroromycoses

1B

itI Systemic Mycoses: S),sternic My.coses (Dimorphic Frurgi),

Blastomycosi s, Paracoccidioidon-rycosis, Coccidioidorny,cos is,

I{istoplasmosis

12
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Opportunistic Mycoses : .\sper.gillo sis, Per-ricillo si s,

Zvgrmycc, sis (N.{ucornrlcosi s, Phyc(nnyc( )sis) Clancliclia sis

(Candicliasis, N,[oniLasrs), ( )r1ptococcosis ( Io rulosis),

Pneumocystosis

Miscellaneous Mycoses: Oton-Iycosis. ()culornycosis

(l(eratr-irn1,cosis, lrung:rl Iierirtitis, Alycotrc l{etatrtis), N{ycotrc
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Course: Medicarl Mycology and Virology Practicrrl Totul Credits 2 ( 60 hours)
l

I

I

,t

I

dilution technique

.)

.)

t)
cold-chain

viral gene

Serological Testing: ELISA, IC

Molecular Diagnostics: PCR

localisation

Virus Isolation Cell culture,

)

)

calibration

with finclir-rgs

xClinical
possible
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analysls in clinical/outbreak settings

catt be incorporated wherever
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Sugeested Reading:

, .jit9,r.11;ir r .iriii,tir't 'l t'rll;orti:. rtl ,\'!,'tltrtrl ,\j,,'1/rtL:!, .flt1,pt't: i)i,rtltcrs it'[r riiclri

I\rIrlislrcls
o (ir i,:;j.S. lJisr'lrgi l:ttitl,t;tt,ti/ttl, ,tf ii.,4,;t.r,.;11 .\l:,iti4l
c irir:lcis \,'ifolr.,sr, l.i-ciitors: Davrcl l\'I. I.,rriPc: & I)ctt,:t A'L iIou,li:\,, l)trblishcd it1,

l,ipprnc<;rt \li'i tliarns & \\irlkins
. R. Aranrhanarayzrn & C.K. Jayarzun Paniker - Tbxtbook ol' Minvltio/o.qy.

Universities Press

Apurba Sankar Sastry & S'and

Fra

Ii * Essentiak in Medical Mlcrobiologl,

Jaypee Brothers Medical Publishers

A. Sirnnron 
", - M ack-ie s:P M{-ufifie-y
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Course: Public I lealth Microbiology 'I'otal Credits: 4 ( 60 horrrs)

Course Rationale:'l'his course c:nablcs t() ccpl4) stuclcrlts rvith an ir-rsighr into arrtrn'iicrol>ial
(lht'rttotltcr:tp), and incic'k:nci: oiantiruicrobial lesistancc.'l'ltis r:oursc ,rlso alior': tirran rn
cleprli stLrc11, oi thc ptin,:rples ancl tools of epiclcnriokrpl,, in[cction rlvnanrics. :urcl lrorv
iiisc:zLses sprcacl in proptrlations, cnabling ther.n to interprr:t cliscasc patr (rrlrs ancl outbreaks.

It prttvides complchensive insrg'l'rts into soutcc's, t),pr.s, trrrrrsnrrssiorr,'.trrcl cr )lltr( )l rr)cASurcs

for I{CAIs. lt als<-r introduces to biorr-redical w:rste mana€jement ancl highlights the lranrre

of biologrcal warfare.

Learning Obiectives:
r Evaluate critetia

a sr.r rveiliance an c-l control.

and preverrtive practices.

tion, and containment of bioterrorism-

. Apply s

)

')
:)

. Ciassify different type

. Discuss strategies for
related infections.

)
J
)

)
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I Antirnicrobial Chernotherapy pdnciples:
'l'hrr 

r r ngins of ruitirni c rol r r,rl clrLrgs, I lltclracti()n l>c irvi'crr

1.111tg,;:r :trrtl r lrlcl ()l)cs

I\Ialor eutirnicrobial drug g(oups:
Antibactenrtl cings that act on tlte cell s,all, antibic,tics thzlt

clzrm'agc bacterial cell rnernbr:rlle, Dn-lgs that act on DN,'\
and f,.NA, I)nrgs that intelfere rvitl-r prcrtein svrlthesis, l)nrgs

that block rnetabolic padnval's

Drugs to treat Ftmgal, Parasitic and viral infections:
Altifungal dmgs, Antipa ra sitic Chernothetapy

Interactions between microbes and drugs:
The rrcquisirion of drug resistance

Horv does Drug resistance de\relop? Specific mechanisrls of
Drug resistance, Nafi:ral selection zrnd Drug rcsistxrrce

Interactions betvveen drugs and Hosts
Toxicity to olgals, Allergrc responses to drugs, Suppression

and Alter:ation of the rnicroflora by antimicrobials

Considerations in selecting an antimicrobial drug:
Identi$,ing the agenf testirig for the susceptibility of
microorganisms, The MIC and the therapeutic index, Patier-rt

factors in choosing a1r antimicrobial dmg

12



Topic

Principles of Epidemiology
The sci€:r.rccr of E',piclen-riology, l'he Vocabula'v of
EptdemioloBJ,, Disease rese6,eirs and Epidemics, Meas,riug
Frequency:'I'he trpidemrologisr's'Iitols

Major factors in the development of an infection:
Phase 1: portals of entry

Phase 2: Attachment to the llost
Phase 3: tnvading the Host and beConring established

The Infectious Disease cycle: Recognition of 'an

Infectious disease in a population:
Remote sensing and Geogmphic Information Systems:

Charting, infectious diseases, correlation with a single

causative agent, Recognition of an epidemic,

Infectious disease transmission, The Host Community

The outcomes of Infection and Disease:
The stages of clinical infection, Patterns of infection, Signs

and symptoms-warning signals of disease, the portal of exit-
Vacating the Host, The persistence of microbes and
pathologic conditions.

Measures of disease outbreaks:
Procedures used in the investifytion of infectious disease

outbreaks, Outbreak investigation- tearn, role of
rnicrobiologist in the tearn, Labotatory diagnosis in public
1-realth

Epiderniologically sfnificant infectious diseas es in the
commt nity

The recent Epidemics:
The HIV/AIDS Pandemic, Srvine - fl u-pa,rdemic (H1 N 1)

2009 Influenza, SARS as a model of epidemiological success,

Tlie CO\4D pandemic, Healthcare associated infections

Emerging and Reemerging Infectious diseases and
pathogens:
Reasons fot increases in emerging and reemerging infectious
diseases
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flnit 't'oPi. FIours

I\i Epidemiology and Public Health:
Public health measures for the control of disease, Global

I{ealth considerations

Control of F'.pidemics :

The role of the Public Health Systems: Epidemiological

Guardian

Globai Travel and Health considerations: Space Travel '

Nosocomial Infections, The hospital Epidemiologist r'

6

V Flealthcare ass ociated infections :

Cadretet as sociatecl UTI, Healthcare -as sociated bacter-emia,

If ealdrca re as sociated p neumo nia and r.en tilator as sociated

pneurnonia, Healthcare associated u,ound infections

(Surgical site infections) IJealtl-rcare associated infections due

to Hepatitis viruses B and C (frznsfusion-associated

inlections), Ifealthcare associated eprsodes of acute

gastroenteritis, Healthcare associated episodcs of tetarrus

Sources and reservoirs of healthcare associated

infections:
Er;dogenous sources of infection, Cross-infection,
Infections from environmental sources

lVlodes of transmission of microorganisms

Measures to control infection in the healthcare setting:
Standa rd p recau tions, Pe rsonal p ro tec tive equiprnen t, Sa fe

iniecti on practices, Ilnvi ronrlerrtal cleaning medical

e<ltriprnen g Re spiratory hlgien e/ Cough etiquette

Precautions in the operating theatre

lnvestigation and follow-up of outbreaks of disease

Monitoriug and regulation of HCAI: Hospital Infection
Control Clommittee

I2
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L.lnit FIours

\,,I Biomedical waste management
Types of bkrrnedical waste

General principles of waste management:
Reduction, Segregation, Storage, frarlsportation, Treatrne:n

Methods of waste management

Waste treatment:
Chemical disin fection, Deep bu rial, Inci neration,

Autoclaving, Microwaving Inertisation

Liquid waste disposal

BMW 2016 Rules

,{

VII Bioterrorism and disaster Management:
Definition of bioterrorisn-r, types of bioterrorism agent

(CDC Classification), Biologrcal warfare, Global incidents,

Role of microorganism in bioterrorisr"r-r, En-rergng pathogerl

as potentiai biorveapons, detection, diapyrosis, lab safery

protocols, biosafet levels and containrnent. '

Phases of disaster n-Ianagement, bioterrorisrn preparedness

and tesponse - Surveillance, rvaning, crnergency 1'espolrse,

stockpiling of medicine, decontamination and Quarantine
protocols. Use of PPE, and infection con[rol, n-nss casualtl,

nrana€lement.

4

Tota,l 60
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Course: Advuncers in Microbial Informatics Total Credits :4 ( 60 hours)

Unit t 'l'oPic llorrrsrl
I ] N,[icr',rbial Infrrnr-iatics: IntrocLrction to lJioinfcrrrratics, i tlI I N,[icr',rbial Infrrnr-iatics: IntrocLrctiotr to lJiclinfcrrrratics, i tl

i I Inlornrarior.r tlorv, Scope of Riointormirtics, c<-irnputers arrcl I

IiI-I
, I 

rniclobcs, basics of i1rte1'net, Nenvork-based sen,ices (Clotrd I ]

I i 
& Clrid Cornputing), microbial inforrnatics, environment I l

I larrddivcrsity I I

lu -- - ivri..,,,r;;,I g..r"*s alr.l data 1rt'rrn,.,i',, Rasi.s-of orrrbo.ll lo I
I I . , : r r . r\ r' rr'! . , I i

I 
dcsigrring and n-rorleling Designing policies, File forrriats

I (F ASI'4, PIR, Genbank), data storage, retrieval, Microbial
Genrrrnes, Genbank, 5 Pfam, I{EGG, Brenda, MBGD,
bioclivcrsiry databases. Strir-rg con-rpatison, and Smith-
\X,htermiur algotithnl IILAST' algorithrn, trASTA algorithm

L:gtry"Ls:ggg"-:qr' *r":jo91' @ a"!t, 
-s:9u",

Orr-rics and N{icrobiome Informatics:

Types of omics in relation to microbiology.

Genomics and metagenomics - Gene structure, Gene
finding strztegies Glimmer, Genscan, promoter region

rdenti fi catiorl, p romoter signal s, gefl ome allnotati on

tools, Gene ontology, biological netrvorks;

Froteomics: Protein sequence and structures (prirnary,

secondary and tertiary) and prediction, protparam,
Chou- Fasmanalgoridrm, GOR method, Concepts of
structural modelirrg and tools PIID, ANOLEA,
T'ransmembrzne protein prediction tools, Mass

spectrometry data and analysis;

Transcriptomics an d A,Ietabolomics

Multi-ornics- integr"tion of omics and microbial

function

Phylogenetics and llvolutionary Informatics: Principles of
Phylogeny analysis, Phylogenetic recoflstruction distance

rnatrix, types of trees, Rooted unrooted, distance-based

rnethods (UPGA{A, FM, NJ N{ethods), Character based

methods (Pamirnony method, Maximurn likelihood metl-rod),

Competency Based Cuniculum for Medical Laboratory Sciencs
(Intellectual property of National Comniission forAllied and Healthcare Professions, Ministry of Health arrd Family Wclfare)
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Ana/wis and

V,i/ho/e Organivns,John Wiley &

; ,s a,*j"
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T,

StiCS

i0

VI Antrmicrobial Resistance & Comparative Genomics: 
l

Phenotypical and genoryp ical characterisati <;n s of re sistance

formation, application of NGS in studying the resistancc

mecll'aflisms, mutations, AMR genes, and relevant genes.

Comparison of ancestral mictobe with mr.rtant bacteria

usrng bioinformatic tools; Etl-rical and regulatory

perspectives in AMR data shadng.

B

Suggested Reading:

o Sandy B. Pr

Wiley-Blacl

w\"( L

Hours

Total 60
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SEMESTER III - Flaematology and Transfusion Medicne

Course nanle: Blood Banking and lmrnunohematolog y 
: :

Total credits: 4 (60 hours)

Course Rationals The course is designed for students , to apply aclvanced

immunol-rzrematological principles. They can irlso independently executc:.donor screening,

blood collection and preparation of blood components 
,

Leaming outcome: At the end of the course the students can

Competency Based Curriculm 1br N4edical Laboratory Sciences
(lntellectual propefi of National Commission forAllied and Healthcare Professions, Ministry of Health gnd Family Welfare)
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serological

and

comp

ng.

Unit Topic Hours

I Aclvancecl Immunohernatologrc Principles: Principles of
Immunohernatology, Genetics of AllO blooci group system, their
subgroups, RBC antrgens and consecutive antibodies, Genetics of
Ith Blood group and antibodies, l\.{inor: blood group systems,

Bornbay blood group, A3O and Rl-r incompatibiliq', Hemolytic
Disease of newborn and its nunagement, Alloantrbodies Vs auto

antibodies, High-titer, lorv-avidity antibodies, Ifr.rman leucocl.ric

antigen

15

II Blood collection and donor selection criter.ia:

Donor Management:
Donor registration and screening Phlebotomy in blood banks,

blood storage, various anticoagulants used in blood bags, types of
blood bags used in blood banks

Blood Collectic,n & Processing:
\X4role blood collection, Adverse reactions and their management,

Blood transmitted disease and their testing, Labelling storage, and

tran sportation of blood

10
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I

tlnit 'Iopic I{ours

IJI Strrr,ir irrir:' ['cr:hrrrc1u,-:s artc] I)tr.rblenr So li'rr rg:

l3L)r.rti cornprrril;ilitv it,sts, Antilrocl\, scr:t,eningancl iricntiticatir-rn,

D,'\'J' irncl I { [ r4rtin-iizatiorr, Lirzynlc trci'.rtrncrri.

acl sorp ti<.tn,/clttti1-;rl lechl.r iqlcls,

i()

t\r Component preparation and storage:

Apher:csis irs v/hole blood donatron, Componeflt separatiol-)

techniques, Sf orage, sh el f-li fe, and trz n sp ortation p rotocols,

Hemovigrlance in component therapy

10

V 5

VI

banks

Rc€+rlatory, QC, anci Ethics in Blc-iocl Barrks:

NABIf, N ACC), FDA, CDSCO gurdelines, Quality mana[lement

systeln (QI\'{S), Inventory managenrel'It, Inciclent repofting &
blood bar* audits, Relplatory framervork: Dmgs and Cosrnetics

Act,licensing of blood banks, GN,{P, GLP, !,OPs, and

N NIFI / N ABL acc reclitation, Stanclard op e ratrng pro cedu re s

(SOP$, l-xternal quality assessment (EQA), Regrlatory

<;on'rpliancc: (FDA, NABI., DGIIS), Safety arid bioszrfety in bloocl

10
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i\{oiecular Applications in lmnrunohematoiogv:

X,[olecular genoqping of bloocl groups, Discrepancy resoltrtion

betrveen serology and molecular testing, Role in prenatal and donor

typing
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Course rlilme: Blood Banking and Imrnunohernatology Practicrrl
Credit: 2= 60 hours

1. l)tt:Jrrtr:ttion of ltecl Ocll Suspcrrsrorrs irncl claill,(]ualit1, ()<irrtr,rl of '\l]() & lth t)
l)r't:paralion r-,I I)irpaur clstr:ur rr-rr] IJkrocl Grrtrp ltegc:r.rls

2. l)crtirrmirrg AIJO Rlood (irrtrp

3. I)c:rf<rr:r.r-iir-rg Antigcn Typing - Inclircct

4. Perfrrrrning Direct Anti-Globulin Test

5. l)crfrrrrnir-rg Anti-globulin Cross-N4zrtch

6. Stucly of Labelling of Blood Bags and Blood Components

7. Stuc11, ef Storage of Blooc'l and Blood Compofleflts

8. Snrdy of Inventoly of Blood Bags and Blood Cornponents

9. Study of'Selection of units for crc>ss n'ratching

10. Bilirubin'l'esting

11. Disposal of Reactive Bags, its components, llon-reactive buffy co21t units

12, ELISA/ Rapid card based rdentification of blood borne infections

***ClinicalpOStiflgSshouldbeincorporatedwherevefpoSSible

Suggested Readings:

1. Lcc- (1. I1... l,i<>c'r:st:cr:,J.,.l ,ukcrns, J., Ilar::rskevas, Ir., (irc'l:r:,.1. l'., & Ilr.,rigcrs, (1. \{.

,iiiil W'i/k1nr.

2. l{11ff, I,. (.. (20I 4).Ilol;blrl trri (,alrur t/ltu of !atlLolr4;,, }:,isevurr- IIr:rrlllr Scir,:rrr.:t:-..

3. li'ir:kin. I:i., (,htrstct:tnan. C., l{ush, I}., & Pt,lrniglon, t). (2(X},9). {)L (ititt'lD:'.t (,l111ii;71/

LtLiritia/rilou)t t'ii iiitrllct/ l)rttctiv. )c>bn \[i]s1; ft g1;11c.

4.

:).

)

)

J

J
J
J
J
J
J
.J

J
J
J
)
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Corrrse:'f ransfusion Medicine Totnl credits: 4 (60 bours)

Course, Raulonale:, '.thir;,c<iursc airns t<.r provide srudents with a cclmprehensive

,understanding of the scicrrrtific principles, lab<;ratory techniques, anri clinical applications

inv<;lved, in blood t;:aruitision serviccs. It covers essential areas such zlri

irnn-runol ematologyr,'donoi- selection and screeriing blood collection ancl processing,

cornpatibility testing, transfus)ion reactions, and hernovigil'ance systems.

Leaming Outcome: At the eud of the course the student will be able to:

a Explain the immr-rnological basis ancl principles o

Competency Based Curriculum for Medical Laboratory Sciences
gntgllectual property of National Commission forAllied and I{ealthcare Professions, Mnistry of Hpolth and Family Welfare)
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Unit Topic, Hours

I I I crnrttopr.ritrtic stcnr t:t'll s ltr'rd rclatccl cclhrlar: p r()([lcts:

Bone-A,Iarrorv- Derived IJematopoietic Progenito r Cells,

Petipheral-Blood-Derived Hernatopoietic Progenitor Cells,

Umbilical Corc,l Blood Stem Cells, Monor-ruclear Cell Preparations

10

II Slccial i;lcrci I t :ru s fri sir>rt si t Lr;rrrr>n s:

Managcrnent of Acute Bleeding and A,[assive -iranshrsion,

Ifvaluation of the Bleeding Patient, Ma.nagement of Platelet'

Refractory Patient, X{trnagement of 'ftznsfusion in Obstetrics:

Maternal zrnd Fetal Cor-rsiclerations, Management of Infants and

Chilclrerr, N4anage rnc:nt o f Immunocclrlp romised Patient

12

III 'I rrttrsFusion ilt:itt:iions ;r1xl I le1r1o\-igilance:

(llassihcarion anil t r'1-1..s oit lr:arrsFusir)11 rLr;lctr( )r.s.

.,\cutc rtr.rcl l)trl'a.,'ccl I lcrn,:.,1t'ric'l'ranshr-siorr llrrrctit.rns, I-r:lrrilc

N onhe'tnoh.tic l r; t ns iir sit.,n llc:tctir,rrrs, All ergic' l rans hr sior.r

Ilerai:tions. ( )rho: \orrin l,-'ctiotrs (lortrplicaiir.ins ol:'l'rltnr:f,,rsi,.,r.

Lrvc'slii,,;rtions anrl r(:[)ol'tir1g 1]11)t()rr()ls ,rit lr:anslLrsion lctact.iorrs.

] Iernr.,r,rttlanc(' svst.',ll in lndia. rrirll2tg(inrclrf of tr.trtslirsitin-
lclittt:tl cr.rn-rplicrtri,rn s.

12

IV Infectiotrs complir:ations of trans fu sion

Hepatitis, CMV and Other Heqpesviruses, HIV and HTLV,
Other Transfu sion-Transmitted Infections, Bacterial

Contamination of Blood Products

10

w\N k-
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Unit T'opic Hours

I0

\rI Quality Assurance, Ilt-l-rics and Regulatory Aspects

Regulatory framework: Drugs and (}rsrnetics Act, licensing of
bkrod banks; GllP, GLP, SOPs, and NABI{/NABL
accreditation, Edrical issr.res and patient r:ights in transfusion
medicine, compliance rvith qu'a1ity and regulatory stafldards.

6



Coursc Narne:'Iransfusion Medicine Practical Totll Credits:2 (60 hours)

l-iLISA and rzpid tests fot HI\r, HBV, FICV,5r,philis, malari'l

Nucleic Acid Testrng (NAT) - demonstration or simtrlation

l) rinciple of HI-A ryp i,rg (se rological/molecula r methocl s)

Nucleic Acid Testing G.JAT) - demonstration or simulation
Illood component sepamtion by apheresis

Anticoagulants used for apheresis

Thetapeutic apheresis

Special considerations of
ljxtmcorporeal photophe
(lLnrcal postings car-r

Suggested Readings:

in paecliattic patielrts

6. Natronal Blood Policy and Gui

Competency Based Curriculum for Mediml Laboratory Scienc*
(IntellectuaI property of NationaI Commission forAllied and Healthcare Professions, Ministry of Health anC Family Welfare)
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3. Irl.T lrrrcrning, D. I'I. (2()18). &lodtrn bload hanklr.q <* frurtfi.rirttr fr,t'l\ns. FA Davis.

4. \,ict-.rrl1r.,rr;llr, l. (2021). 'l'r'tit?)'filri(ilt iitr:ditirr. John Wilcr, & Srins

5. \;'cll!,clcn-'l'yicr, \,-. (20i9). 'l'cchnical Nlauuitl. r\rtrcr:icarr 
"\ssociatiot.t 
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Oourse N rrrne: Molecular Hernatologl, Totrrl Credits: 4 (60 hours)

Course Rationale:'l'his cotrrst: rs clcsrpyred rc> pror,ick rr-r<icpth krros,lerd.r\e,rf thc:

tl-role:cLtlar mc:charrisnrs unclc:dylrg n<,:rrnzrl hematop()icrsi s arrd a r,r,rclc sp('ctnlrrl ()f
hcm:ttologic conclirions. llrr-rpl"rasis rvill bc placed on the applicati<>n <lirrrol<:cular cliagrrostic

te:chniques sr-rci-t lts ll(.1R, IUI"-l)(-lll, gcne sequencing anri ne:<t-gen(:r'Ati{)n scqtrcncing
(N( ;S) rn hematolrgic inr,estigetrons.

Leaming Outcome: At the end of tl-re course students will be able to:

o Analyze the molecular pathogenesis of l-rematologrcal malignancics and inherited
blood disorders using current scientific principles.

. Apply molecular biology techniques (e.g., PCR, NGS, etc.) for dre detection,

diagnosis, and monitoring of hematologic diseases.

. Interpret molecular diagnostic results and correlzrte them
pathological data for disease classification and prognosis.

clinical ancl

Unit Topic FIours

I Llnit 1: Basics of molecular hematology
Cclttrrrl clogynir, transcril;tional rezulation of hcrnt,l.lr,,eitic cclls.

I)ost-trzurscriptirtnal ancl transltrtiorlal contrt:I, rr-rl{\.\ *"rabilirt' arrd

rrricrerRNAs in henratologr,, Non-cr.rding ILN:\s arr,-l thcir rrlcr in
b i<-rocl cc ll gc' ne reS4rl ati on, Ilpigcn c,ti c dl.s Legp lrr ti<-,n i rr

hematol rgic malignancic s.'l'rirn scripti on thcto rs i n l rcrr.ratop oc si s

6

II Linit 2: Molecular Basis of Hematologic Matign:rucies
Chromosomal abnotn-ralities (translocations, deletions,

duplicatrons), Oncogenes and tumor suppressor genes,

Molccular pathogenesis of leukemia (AML, Al.L, CML, CLL),
I.4rmpL,rrrr' r: Molecular classification and biornarkcts, Minimal
Itesicluai Disease (N,IIID) monitoring

15

III Llnit 3: Inlerited and Acqtrired Flematologic l)isorders
I{ernoglob inopadr ies : l\4 olecular basi s o f dra-las sernias and sickle

cell anemia, Coagulatron disorders: F\/III, FIX gene rmrtations,

von ril/illebrznd disease, Bone marrorv failure s)/ndromes (Fancor"ri

anemia, Diarno nd-Bla ckfan an emia),

Congenital neutropenias and thrombo clrtop en ias, I ro n

metabolism genes and disorders

15

Competency Based Curiculum for Medial Laboratory Sciences
(Intellectual property of National Cornmission forAllicd and Heahhcare hoI'essions, Ministry of I{ealth and Faraily Welfarc)

Pagel295

)

)

)

)

)
)



+i{gg:.4ffffiSq -W,ffi

Competency Based Curiculm for Medical Laboratory Sciences

(Intellectual property of National Commission forAllied and Healthcare Professions, ffinistry of Health and Family Welfare)

Page 1296

I
I
-)

J
J
.)

Unit 'Iopic If ours

I\/ tJnit 4: Molecular Dingnostic T'echrriques

PCR, qP())t. It'l'-i'}(,R, Ncxt (.lt:nc:ration Sequcncing (NGS) basics

ancl applic:rtions, Microar:r'a1,'ill1{ gelrer expressiorl ptofilir-rg, liISIt
and Sotrthcm bkrtting, Bioutormatics tools for hematolog;r

(mutation database s, varizrnt in terptetation)

t2

V Llnit 5: 'tr'ranslnfional and Precision I{ematology
IMolecular drerapeutics (tyrosine kinase inhibito rs, anti sense

oligonucleotides), Gene edrting (CIIISPR-Cas9) in

hernoglobinopathies, CAR-T cell therapy ir-r hematologic

malignalcies, Ed-rical issues in n-rolecular hematology and genetic

testing

t2



a
,'.

1

7 . Multiplex PCll for q-thalassemia deletion screening.

B. Hancls-on data interpretation and rnock reporting using anonymized patient restrlts.

Suggested Readings:

rky, I{enneth, ecl. Wilhams Her
Hill Educatron, 2016. Print.

Ninth editir>n. Ncu, Y

T. (2018). Ifuman Molecular Genetics
in, I.. F,., & Anastasi-J.

V. (202+). Iloffbrand's cssential haen-ratology. John Wiley & Sons.
10). Molecular: hernatolog),. D. Provan, &J. Gribben (Eds)
Blackweli.

Course:M olecular I-I aematology Practical T'otal crcdits 2 (60 hours)

1. DNA isolation Froor i,I)'l'A whole bkrod. . .. : , ., ,

2. PCR for p-tl-ralasst:mia mutations (e.g., IVSl-5, Codon 4I/+2)
, 3. Aguose gel electro'phoresis for visualizatroir of amplifred'producrs,

4. RNA extraction and cDNA svnthesis For gene expression. ": ,

5. 'Real-Time PCR for BCR-ABL fusion tmnscript quantrfitaiion
6. Detection ofJAIC V617F mutation via allele-specific PCR.

)
,)

)

)

)

)

)
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Course name: Advirnced Hernatological Tecluriques
Total credits: 2 (30 hours)

Course Rationnle: ihcr cur:rictrltuirvili bndqc thc trrrciitional iternlti,,[,rgicrLl p1';t( rr, t's rvirlr

moclcm diagnostic lools. Irostering a clccpe r trnclclstancling ot ltloocl ccll morphoiol'r', bot.ttr

marr()\\, r.xaminatirtn, [1orv cvtornc]try, c\.tog('lr('tics, alrd t't-xrlccular 2rppr()aches trst'tl in rhtl

cliagnosis of hematologic rlalignancies artcl other: blot.,cl c'lisorclcrs.

Learning Outcorne: At the end of the coutsc the stuclent will be able to:

. Apply advanced hematologicai techniques in ciiagnostic and research settings.

o Ur-rdetstand and oper?te hematology analyzers, florr,, cytornetets, and molcctrlar

diagnostic tools.

o Correlate laboratory findmgs with clinical conclitions in hematoiogical dis<.rrclets.

Competency Based Curriculm for lr4edical Laboratory Sciences

(Intellectual property of National Commission forAllied and Healthcare Professions, Ministry of Health and Family Welfare)

Page | 298

ir. No. Title of the Unit No. of
Contact
FIours

I flnit 1: Automation in Hematology
Basics and prirciples of automated hernatol ogy anal5,zs1s (3-part,

S'part, 7-part diffetentials), Autornation in Itetictrlocyte, and

platelet analysi5 b), automation, Flags and ertor ccdes:

troubleshooting and interpretation, Operatiort, maintenatrce, and

QC on hematologv anal1,zs1., Interpreting laboratory results and

values, laboratorv statistics

8

II Uuit 2: Clinical Florv cytornetr,v and cvtogenetics
Irlinr:iplt,:s of flou, (:i1:l()r'rxrt1'\/, r:r'li s,,rt-irt.r3, s:trrt1;lc prr)J)xt:ilri()r1 iu1(l

g:rting str.ttcqic:s, 1;ancl scrkrctJr.itr. riata analt'sis antl rr,1r<tltirte.,

lrp pl ica rio ns o f fl o*, (:1,1-o r l1('lr\r, I{aryoqp ing and chromos omal

ab errztions in herlatological mairgnancics: pr:inciple and

applications

8

III Unit 3: Laboratory Information Systems (LIS)
Sarr-rple tracking frorrr collcction to tesult teporting, Interface rvith

analy,zers, mi dd lervate, and I II S ( Io sp ital I nforn-ration S),ster-ns),

Barcode systems for error recltrctiorr and traceabiliq,.

7
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Sr. No. 'f itle of the LInit No. of
Contact
Hours

I\T Unit 4: Quality Assurance & Advanced Data Interpretat{on
Laboratttrl, t-rrg'anizatigl ancl maltagct,cnt itt Lrernat,l.rgy lai;, .

Quality Assurance, Edrics in hernatology 1zrb, Preanalytic ancl

Postanalytic automation and rnedical decision, specimen reiection

ctiteria, Point of care testing Henratoktgy in under resourcc:c-l

7

v\

l

Course Name:Advanced Hematological Techniques Practical:
Total credits 2 (60 hours)

L. Operation, maintenance, and QC on hematology ao.a)yzerc

2. Sample prep, acquisition, and basic analysis using florv cytornctry
3. Derrr.iisiiadon of PCli aitd interpretation of results

4. Slide prepamtion, banding techniques, and interpretation (derno-based)

5. Quality logs, data analysis, and case discussions

''*xCompulsory clinical postiflgs for hands on expedence for hematoanalyzers, PCR and
case discussions. This will compensate the hours against credits.

Suggested Readings:

1. Hoffbtand, A.Y. (2.024). Ifoffbrand's cssentialhaematology. Jol-u-r Wiley & Sons.

1. i\'l<;l)ltclsr,tr, li. r\., r\ I)irtr:rrs.,\1. ll. (ft Il 11 ll,iin,'t ,'li;i,;,',.:l rii,.i:,utri.rt;,ii?(i ti;t;it!ti!!'iilL'i!i
! t t' ia l;rii^, t/ ii r-;' iii': t I trii i.;. l-iciitiorr J.l. I :lsr, r it, i:.

2. Bain, B. J., Bates, I., &Laflan, M. A. (2017). Dacie and Lervis practical
haematology (12th ed.). Illsevier.

3. I-atest CLSI and NABL guidelines



SEMESTER III - Histolog-y and Cytology

Course l.i :t ure: lJingrros tic H is topa tholog1,' 'I'otai Credits: 4 (60 horrrs)

liistologrcal and
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J
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Unit Topic FIours

I Diagnostrc Histologv and Applied Morpholog,: C':llular adaptation

a nd tissue response: l-r,vpertroph1,, metaplasia, dysplasia;

Inflamnutory histology-: acute, cirronic, €$anutomatous; Tissr.re

r-ltl rtt>cs irr rlcocnelafirrn rreer'^ci [{i qtnlooic e rcl-ritr.r-h rte

1,2

oi: tumors and neoplastic transfotnations; Correlation rvrtl-r biopsy

findings and resection specimens; Integration rvirh cytopathology
[or cornprehensive diagnosis.

II Diagnostic Strategies in Histopathologl'

l)attertr-based diagnostrc approach: architectur:al vs clrtological,

l)iagnostrc pitfalls ancl rnimickers, Use of histochcrnical and

itrnurnohistochemical panels, lrlt(gralirrg hisr,rlogv u,ith clirric;rl.

racliologic, and laborator;r f1r-t61t *s, Role of irctzen sectiofls ancl

in tlaopc rlt-ivc con sultations

12

Competency Basod Curriculm for \leclical Laboratorl Scienccs
(lntellectual property ofl,Iational Commission for Allied and Heelthcare Profc'ssions, Iv{inistrl, ol }Iealth and Fanrily Wclfare)
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N\ 4-

Unit Topic Florr rs

Iit Subsplc:ciirltt, I )rirgrrostic Histopathologr,

I{crrnatopathr,iogL: I-1,r1t',1', node ltiopsics, clirssificarion t,i
l),rnph,xr-ras, ironc rnzlrrow patholclgl., Netrropathologry,-: (llionras.

clem1,<-'linating clsorders, CNS infections, I)ermatopatl-rologr.:

llrterfacc clerr i ra trti s, cr.ltaneous lvrnphomas, bullou s dis o rde rs,

Soft f 'rssue and llone Tumors: I{rstologic strbqpes, .qlading,
r.r-rr-ilecula r diagno stic r;

Frozen secriolrs

12

IV Aclvanced Diirgno stic lirameworks
Stttrcttrrecl hisropatl-rologt'reports, Diagnostic algorid'rrns basecl on

pattcrr'1r recogrrition: glanduiar, papillaq,, spinclle, blue cell, etc.,

Intepyatecl histo-cyto-molecular conelation, Frozen section
irrterpretation and rcal-tirne repoting challenges, Pitfalls in biopsr-

diagrr>sis ancl rnimickers, Tumor grading, staging, and mzrrgin

asscssment frorn a histopadrology perspective

t2

V Qualiry Assurance, Laboratory Practice, and Researcl-r

Dragnostrc audits and interobserver vatiability, Reporrrng fotmats:

structLrred repofring and SNOA{ED ccides, Internzrl and external
quality contr:ol in histopadrology, Research in itistopathology:
rel.rospective arralysis, biobanking AI training sets, Ethrcal

considerirtion s in diagrrostrc histopadrology

12

Total Hours 60
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Cou rse Name: Diagnostic Histopathology Practical

1. I)en-torrstrate receivinp; irandlng ancl laberlling anci

cytc-riogical specimen.

.' 2. Dernonstmte cryostat usage for frozen sections.

, .3. Slide-based case diagnostics with clinrcal colltext

4. Idcntit-y orgarrs,/tissr.res trnder microscc'rpe (skin. liver. kiciney. etc.) and correlate

discasc r.s normal.

f'urnr>r simulation: prcpare ancl pre

Auclit

Siide ign vs malignant

S. E. (2015). Ster:nberg's diagnostic surgical pathology. Lippincott

S

Credit: 2 =60 hours

srpi:cirnt,rr lt:jcction (;fitcri?r ()f

Oorriparr: tt-rot'phologY rvilh
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5.

6.

L

B.

9.

\X4I() Classification of Tumors

' Competency Based Cuniculum for Medical Laboratory Science
(Intellectual property of National Conrrnission for Allicd and Healthcaro Prof*sions, Mnistry of Halth and Family lVelfare)
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findings

.1 propose QC measures

pattems @lanclular, squArnous,

Readings:
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Course Name: Cytological techniques Totarl Credit: 4 =60 hours

rJ

,)

Course Rationale: '['lx' corrrsc is cqtrrppccl I'rr sttrclcr-rls ro creat(' tirrrriclrtional .tncl

adr.ancecl cytological prt:parirtron irncl stamirru tct'hrrrquc's.'l'o tlair.r tLrcn-r to rrs('cvt()loglcal
tools, cquipmertt, ancl intcrpr:etation of snrt:ars Ir ivill als<, rnakc tl'rr:n'r fur-r"rilializrr rvrllr
quality ct>ttttrrl, biclsafety, and auton-turion in cr iokrgv ar-rclS clerrclt)p c()lnpetcncc in

exfoliative, fltiid-based, ancl FNA cyt()logv.

metl'rods

Competency Based Cuniculum for Medical Laboratory Sciences
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Unit Topic Hours

I Principles and Types of Cytologrcal Specimens:

Introduction to cytology: definition, scope, clinical significance,
Typr:s of specimens: exfoliative, abrasive, aspirated (FNAC), body
fluid s, Fixation princip les: cl,tologicai fi xative s and pre servation,
Collection techniques: gynecoloplc vs. n()r1-gynecologrc specimens

1,2

II Cytop reparation'Iechniques :

Srnear p reparation : clirect, scc'limentirti on, fi ltratior-r,

q,toccntri fu gation, Liqu id -ba se cl c1,to krgy (LB C) vs. conventional
srrre2lrs, Cell block tcchnique: inclications and method, Preparation
fr-rr ancillaty testing (II{C, rnoleculaf

12

III Cltologcal Staining and Special Techniques:

Ro n-ranow sky s tai n s (Map 6.r.i r,o,ald Gien-rsa, Lei sirma n),
Papanicolaou staining technique and inrerpretation, Special stains:

PAS, Zielil-Neelsen, mucicarmine in ci,16l6gy, Attifacts and
troub leshooting in starni ng

72



flnit I-Iours

I\/ \ lic ro scopy an d Morp ho lopycal Interp re tation :

( elltrlar features of normal, reactive, ancl malilpant cells,
( ytomorphology of con-rmonly exarnined tissues (cen,ical, thi ''oid,
rL:spiratory tr:act, urine, selous fluid$, Screening techniques an.l

rcpofting systems (e.g., Bedresda system)

I2

protocols, clo

t 60

Competency Based Curriculum for Medical Laboratory Sciences

(irtellectual property of National Commission for Allied and Healthcare Professions, Ministry of Health and Family Welfare)
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Course Name: t iytologictrl techniqtres Total Credits: 2 ((r{) hours)

1. (lcrvi,:al sn-rear preparation (manualafld I-BC method)

2. Itrixatron:lrrd staining: Pap and MGG
3 Urine ancl sputum cytoloply: processing and reporting
4. Cytocentdfuge use and body fluid smear preparation

5. tiNA sample smear preparation using phantoms or clinical material

6. Cell block preparation from fluid specimens

7. Application of special stains in eytology

8. Slide rer,iew sessions: benrgn, reactive, atypical,and malignant smears
g. Cytologyreportwritrr,rg.:with'teriniaology,,

*Clinical laborat-ory iotation/observatio.n 
"no' 

be,'iacorporated wherever

l
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Course Name: Immunohistochemistry and Diagnostic markers
Total Credit: 4 (60 hours)

Course Rationale: Tl-ris corrrsc: pror,rclcs in-depdr knorvlccige and hiurds-on skills in

lmn-runohistochemistry (I}IQ, crr.npl.rrrsizing its appiication irr clinical diapy-tostics, c2lrlcer:

brology, ancl biornarker cliscoverv. Snrclents rvrll explore IHO principies, reagents, <ltrality

control, anc'l marker interpretatic)rl acl, )ss r-arious disease states.

Learning Outcome: At the end of the course studeflts will be able to;

o Understand the principles and techniques of IHC.
o Master the selection and validation of diagnostic markers.

o Intetpret IHC results in a diagnostic context.

o Apply knowle,Jge oI tumor anc] disease-specific biomarkcrs in histopathology.

e Ensure quality control and assurance in IHC'laborator:ies.

Competency Based Curriculm for Medical Laboratory Sciences

(Intellectual prop€rty of National Comrission for Allied and Healthcare Profssions, Ministry of Health and Family Welfare)
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Unit Topic I{ours

I Nlolecular Foundarions of Immunohistochemistry (HC): Principle

of antigen-antrbody interaction, Types of antibodres used in
diagnostics, Detection systems: Enzymattc (IIRP/AP) and

fluorcscerrt, Role of gene expr:ession and protein translation in II{C
talgets, Tissue Preparation for l\{olecular Studies: FFPE tissue

l-randling, Antigcn retrier.al methods Qteatf enzymatrc), Optirru zation

of Fxation to pr-eseffe ntrcleic acids and proteins

12

II Irnmunohistology of: Infectious disease, soft tissue, osseons

neoplasma, I{odgkins lyn-rphoma, non-hodgkin s lyn-tphoma, breast

tissue, lrenrous system, skin turnors, endocrine tumors, pedtatric

neoi;lasms, irnmunocytoiopy and otl-rets

12

III Anal1,5i5 th rough Imrnu no hi stochernistt1, (IIIC) :

I)iagnostic and Propyrcrstic A{arkers: C1,1e[..or1,rs. ENIA, CD

marliers, BCL2, BCL6, Chrornogranin, Synaptop hysin, Desrnin,

Vimentin, SIVIA, 5100, I-IMB-45, Nlelan-A, ER, PR,I{8R2, Lung,

colon, prostate markets, Predictive mar'liers and cornpauior-t

diagrostics,

Prc-analytical and Anaiytical Factots: Fixation and tissue ptocessing

for IHC, Antigen rettieval methods (HIER, PIEIT), Blockurg steps

and reagent optimization. Cor-rtrols: positive and negative,

Troubleshooting: fhlse positives/negatives

12.
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y-./

Unit 'I'opic Hours

tV Molecula r'l'echni clu e s in lnrmtr r r oh, rr,il,rg. Diagnosis: Polymerasc:

Chain Reaction (PCR) t\pplicatr ons: [PV, B-cell/'I'-cEll clonalirv,
tuberculosis, Fluorescence In Srru l-l-bridization (trISH)
application-HER2/neu, AL,I{ r:arrangernent, Chromoger-ri c ln Sinr

Hybtdization (CISFf, Detecrion of L,BV or HPV in rissue

s ections, N ext-G enera ti on Sequ en ci ng Q.{GS) overvierv, G ene

panels used in solid tumo,r pathology

12

V 1,2

Total Hours 60

FA- L

Qualiq, As su rance and' Accreclitation : Standa rdi zation of p roto cols

(CAP, ASCO, WIIO), Lrternal irod exrernal quality controls
(EQAS), Laboratory acc reditation (NAII L, ISO), Docurnelrrariorl
and result repotting, Itegulatorl and ethical considerations, Ltternal
and external controls in II{C and rnolecular assays, Analytical vs.

clinical validatron

@
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Course: lmmunohistochemistry and Diagnostic Markers Practical
'Iotal Credits: 2 (60 hours)

1. N,fanuai II{CI staining using HRP-labelecl seconclar:y antibody and DAB

-).. I lormonal Receptor T'esting in Breast T'issue

3. Slide-based case diagnostics wrdr clinical context

+. DNA Extraction from FF'PE Tissues

5. PCR for Infectious Pathogens

6. Audit exercise: identifi, errors, revise diaenosis, andpropose QC measures

7. Slide reading sessions: benign vs malignant

B. IHC Troubleshooting Workshop

2. Bancroft, J.D
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. \X41O Classiiication oft. \X41O Classificatron of Tumots
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Course : Molecular techniques in histopathologV and cytology
'l'otal (.redits: 2 (30 hours)

alterations.

from

Course Rationale: 'Ihis coulsc provides in-depth klowlcdge, ar-rrl hancls-on skills in
lr.nmunr>lristochemrstry (IHC), cmphasizing its application rn clinical diirgpostics, cancer

biology, ancl biomitrket discovery. Strrdents will explore IHO princ4rles, reagents, qualiry
control, .rnd marker interpretation across various diseasc statcrs.

Leaming Outcorne: Ily the encl of the coursc, students rvill be ablc ro:

o Linclcrstancl tl're principles and applications of molcculal bioir-rg1, in rissur: and
cl,tolopycal cliagno sis.

. -'\pp\, tcchr-riques such as PCR, in situ irybtrdizatiorr, and rnolecular profiling for

IiFPE and cytology

Competency Based Curriculm for Mediel Laboratory Sciences
(Intellectual property of National Commission tbrAllied and Healthcare Professions, Ministry of Health and Family Welfare)
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unlt Topic Hours

I Moleculat Biology Fundarnentals rn Tissue Diagrostics:
DNA, RNA, and protein s),nthesis in padrologrcal states, Gene
mutation s, trznslocations, arnplifi cation s rele\ran t to neopi asia,

T'urnot suppr-essor genes and oncogenes (e.g., TP53, HElt2,
BRAF), Applications in cancet diagnostics and infectious clisease

detection

6

II Pre-anzilytical and Analytical Considerations:

Fixation and pteservation of nucleic acids (FtrPE vs fresh/frozen
tissue), Nucleic acid extraction frorn Fl-rPE blocks ancl cytok;pX,

smears, Quality control and

fltroron-retry)

(spectr:ophotometly,

6

til Core Molecular Techr-riques :

Polymerase Chain Reaction (?CR, RT-PCR, qPCli-): principle and

applications,In Situ Hybridizaron (ISH), Fluorescenr ISH (FISH):
diagnostic relevance, Microdissection techniques (lanual and laser

captulQ, N,Iolecular rnarkers. in specific caricers (e.g., EGtrR, ALK
KILAS), Next-Generztion Sr:quencing Q..rGS): oven.ierv and utiliq,
in diagrostics

10



'l'opic

Course: Molecular techniques in histopathology and cytology
Totrl Credits 2 (3$ hours)

1. Extrzction oi DNA and IINA frorn ITFPIT tissue and cytology sme,rrs

2. l)emonstr:atiorr of fixation techniclues and their effect on nnclcic acic'l

pres.:nrarion (FFPII, r,s frozen)

f
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3. Microdissection technirlue (rr-ranual or guided) for turnor cell enr:icl'unent1*' r--'
4. Spectrophotornetric quantifica

5. Fluorometr:ic quantification ar:

/280 ntio calculation)

6. Gel electr:oprlioresis for: vi
? c^- - -.-,.1 - .- ,-t -- - -'. - -.

acids

7. Setup anrl run of , RT-

2. Colemar:, W. lJ., & 'llsongalis, {:}. J. (L,ds.). (2023). Diagnostic molerularpathohg,: a.qide

ta applie d nokcular tesling. Acadernic Press.

3. WHO Classification of Tumours

4. CAP/ASCO/CAP Guidelines on lvlolecular Testing in Oncology

Competency Bas€d Curriculm lbr Medicrl Laboratory Sciences
(IntellectuBl properly of National Commissioa forAllied and Healthcare Professions, Minisky of Health and Family Wolfare)
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tion 0SII) and Fluor:csccnt in Sirrr

Hybridrzation (FISf!
1,0. Navigation of digital padrology platforms (virtual slides with molectilar overlal,s)

Ptepa rz,- tio n of integrate d molecularhistopath ology rep ort
r tests

8. Demonstratior-r

9. Dc'm,rrrstlation

Ll laboratory rotation/observation can be incorporated wherever
e

Suggcstcd Readings:

t. (lr.rltrirtart- \\'. iJ., & l'son!,.-.tlis, G.J. (l'ltls.), (2009). i\[olai:trlar iuiititlr;!t': iti iiiolt'tit1*

b a s ii of 
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I u rir c n d i s tr, i.rc, acittl clr'ni r: I) rc s s.
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lJnit IIours

I\; I11te.r1'ati( ) r'r -N it1-r i i r s top ath ol ogr,' & Cr;to lolXz :

fulolecillar t()slirl!] rri s<..,licl nlmor-s 0rrng breast, colon, cemix),

Molecular: cvtologr: applfuations in exfoliatir.e and fine-needle

'aspiration cytologr, l,iquid biopsy and cell-free DNA, Role of
bioinformatrcs anri digtal pathology in molecular diagnostics

IJ

Total Hours 30
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SEMESTER fV Common ro AII Specialisations

Course Name: Dissertation Credit = 22 (990 hours)

Proforma for srrbmission of M.Sc. MLS dissertation proposal sytropsis

1. Nan'icr & acklrcss of sttr<lcnt

2. EruLii Icl of rhe stuclent

3. Registeratiort nurnber

4. Nan-re of institute
5. l'irlc of the disst.r'tation

6. Name of thc guide

7. Addtess, phone nunrber anc'l cn-iail rd of the guide

Sigrrature of the guidc

/synopsrs outline

ose of the study

^) Research

b) Setting

4 Population, Sample

b) Tools &Tecl-urique

.) Pilot study

d) Plan for data collection

") Plan for data analysis

8. Work plan

9. Ethical Considerations

10, References

Competency Based Crrrriculum for Medical Ldboratory Sciertces
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Gtrid clines irr u,riting svrror)sis

l. 'l irc rc:st,an lr protocol shoultl i;c of 1l{X) rr"'ri:.cls (J- (r pagr:s) ort tlte loprL'

?-. It shotiltl bc -*ulrrnrf rr-rcl along r.,,ifir lr l:or t'r 1l'!ir,t

.1. 'I'htr rvr,rl; anti rvnring of lrrrloc'ol/(lissrrrliill()1r shorrlcl ltc, clrtrc ttrttlct' thc:

(luiclc.

4. 'I'he Guide rnust be as per Ur-riversity norlns.

-5. Ti-re s;rr-repsis shor-rld be sig,:reci b), tire crurc'liclate ancl forwarded tl-rrough the
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(ir-ricle, l)cpar-hlental hcad ancl Principal of ttrc Irrstitution.

Date: Sig:rature of the Shrdcnt

Signature of the Guide Signature of the Principal
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