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ADVISORY
Subject: Guidelines for competency based postgraduate training programme for broad
specialty and super-specialty subjects.

The National Medical Commission, through Subject Expert Groups, has prepared
GUIDELINES FOR COMPETENCY BASED POSTGRADUATE TRAINING
PROGRAMME for various broad and superspecialty subjects. These Guidelines have
been scrutinized by the Reconciliation Board cum Expert Group of NMC and arc
uploaded on NMC Website. These guidelines will be mandatory teaching-learning
material for all institutions/colleges under NMC.
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GUIDELINES FOR COMPETENCY BASED
POSTGRADUATE TRAINING PROGRAMME FOR MD
IN MICROBIOLOGY

Frenmhbie:

The purpose of PO education is 1o create specialsts whio would provide high quality health
care and advance the cise of shience through research & training.

This decument 15 1o provide ieachers and lesrners illustrtive guidelines to achievedefined
eutcomes through learning and ssyesament. This document was propared by various
subject-content speciulists. The Reconcillation Board of the Academic Commities has
nempted to render uniformily without compromise lo purpose and content of the
document. Compromise in purity of syntax hus been mide in onder to peeserve the purpose
andd content. This hak tecessitated retention of “domaing of leaming™ under the heading
“oompetincios”

SUBJECT SPECIFIC OBJECTIVES

A post gaduate siudent upon successfully qualifying in the MD (Microblology)
examination should be able to;

1 Demopstrate competetice #s 4 dlinjeal microbiologist

2. lmteruct eftectively with the de}'p-nm hrirm#rh;hrmq Ihdﬁ as
well asadvanced (uborutoey.investigisions L/ | . =

3. Demonstrate application of microbiolegy in a variety of clinical settings 10 solve
dugnostic and therapeutic probilems along with preventive measures.

4, Play a pivotsl mle in bospital infection. control, including formulaticn of
antiblotic policy and mamsgement of bivmedical waste,

5 Acguire skills in conducting collsbrirative research in the fleld of Microbislogy
mnd ailied sctences,

6. Conduct such clinical/experimemal research ps would have significant bearing
oo human health and putient eure

T, Demonsirate effective communication skills required for the practive of clinical
migtobiology und while teaching uhdergraduate students

% Eswblish good clinical microbislogical servicek in o hospital and in the
commmunity in the ficlds of bacteriology. virology, parasitology, immunology and
mycolagy.

9. Plan, execute und evaliuste teaching sssignments in Medical Microbiology.

10, Plan, execute, analyee and present the sesearch work in medical microbiology.

1L To sequire various skills for collshorstive revearch

12 To participate is virious werkshopd/seminses/|purnal clubd/demosicatbon in the
allied departments

13 Uphald the prestige of the discipline armongst the fraternity of doctom.



Post-graduate tralaing

The post graduste taining should wchude the fullowing componsents Tor o hulisgie
npprosch.

Laboratory and Disgnostic skills in Clinical Microbiology

Teuching Skills

Reseatch Methodology

d. Commuaication und arinudanad skills

a. Laberatory and Dlugnostic skills in Clinical Microblalogy:

Bused on the svailsble (scilities, the departiment should prepare u list of Post Graduate
experiments pertainiog 10 busic, disgnostic and spplied Microbiology. Active learning
abould form the mainstay of the postgruduit: traming. There should be lectires forthe
postgradunte stidents (at Jeast 20 per vewr) along with seminars/symiposin/group
discussions and journal clubs. The postprmbaate student should also attend & minimum
of 20 ward rounds, discuss with the faculty, and maintiin » log book for thesime. They
should be sble to render consultutive snd investigative services in microbiology.

b, Teaching Skills

The Medical Education Department/Unit of the institution should be able to sensitize
th postgradisate students in basic cotcepts of medical édusation like domaias of
learing, teaching skilly, teaching - learing methods. leirming resosrce material,
wdpmm Imhflquw ctey T?lryank m-u lcmc}-l
mmusz&dwfu frﬂwlvm' m
ln##hmﬁmm wlﬂln:a_ﬂrﬁ&ﬁmalm-dwn&

¢. Research Methodulogy

The postgraduate stadents should be able w plan, design amd conduct researchi in
microbiology, as well as collaborate wath other departments, analyze data and become
familiar with bassc biostatistics. They should also be able 10 wrile & research paper. All
this can be achieved by writing o thesis on & current and relevant topie in Microbislogy.
d. Communication and attitudinal skills

The post gradunte student should be able 10 communicale effectively with patients, their
relutives, peers, and consultiunts for better clinivsl eomelation of luboiutory findingi ss
well as research. They should work ue an effective wam member und leador. They
should also demonstrate right kind of attiude while handling clinical maserial und
foports.
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SUBJECT SPECIFIC COMPETENCIES
A}  Cognitive Domain:

At the end of the course, the student should have acquired knowledge In the

following theoretical competencies:

Greneral Microbiology

L. Imporant historical events and developments in microbiology

2 [Basic ms well as advaniced knowledge in various microscopes and microseopic
technigues used in diggmostic mictobiology




10.
I
12.
13,

Various bio-safety issues including physical and biological conminment,
universal contimnment, persontl protective equipment for biological agents
Vatious isolation precautions including standusd und transmission based
precautions

In-depth kmowledye about variows meihod of Stenliestion, disinfection usd
Iyophilization

Nomencluture, elnssifleation and mombology of bacteria as well a8 other
niCroOTguniams

Various types und significance of hormal flora of human body in bedlth and
discase watcs.

Requirements: for growth and nutrition of bacteria olong with bacterial
metabolism

Various types and role of buctertal toxins and bacteriocins

Microbiology of aiz, milk, water as well s bospital enviranment

Varjous types of host-parasite relationship sad their significusce

Various satimicrobial agents and mechanivms drug resistance

Hactenal genetics, bacteriophages and molecular genetics relevant for modical
mictobiclogy

Apgtlications of quality sssurance, quality control in microblology amd
scereditation of labomtorics

Immuoology

"
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2 | Deseribes and identifien usgs of various antigens, wbulnfnfmﬂ
and antigen and antibody reactions
Complement systerm and Cytokines
Various disorders like hypersensitivity, immunadeficiency and suto-immunity
involving immune system

5. MHC complex, Immune tolerance. Transplantation and  Tumor immunity

6. Various types, te¢hniques, advances, sod applications of vaccines and
mananotbess py

7, Measuremont of inusinclogical paumeten

& Immunological techniques nnd thest applications in diagnostic microbiclogy s
well us resoarch

9. Mechanisms and significance of immune-potentiation and immune-modulstion

Systemic bacteriology

Demooatrate knowledge und skilly in varous technigues for Solstbon dnd
wentification of bacteria
Demonstrate  knowledge  ubout  epidemiology,  morphology,  biochemical
properties, antigimic nature, pathogencss, eomplications, laborstory diagmosis
wreament and prevention of major bacterial pathogens of medical importance given
below-

a Grim positive cooci  including  Staphvlovecoss,  Microooeons,

Strepiocuccuy, anncrobic coicl ete



L

Myeolugy
Explain general churscteristics  Including  morpholagy, reproduction and

= uraety
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 clussification of fung)
Demanstrate knowledye snd I&‘ll,l ipr nﬁ*lqiaulnl Wun q@

Cirmm negative cocel including Nessseria, Bromhamella, Moraxetla et
Gram positive bawilli including  Lacrobacilfus, Corpnaform  bacten,
Bucillus wnd setoble bacllll, Acrimomyees, Nocardia, Actinobacillus and
other actinomycetales, Eryigpelothriv, Listeria, Clostridium s other spore
bennng unacroblc baeilli ee

Gram. neguive bacilli including  Fibvsion, Acromonas.  Plesiomoncs.
Haemuophilus, Bordetella, Brucella, Gardnereila, Prewdomanar and other
non-fermenters, Pastenrells, Fruncisolla, Bactervides, Fusobacterivm,
Lopeatrichiv and other annerobic gram negative bacilli etc.

Helicobacter. Campylobacter,  Cialymmatobacterium, Streptobacillic.
Spiritium and wiscellaneous bucreria

Enterobacteriaceae

Mucodwoiéria

Spirochaetes

Chlamyifia

Myvoploxmurales; Mycoplasma, Ureaplaxma, Acholeplasma snd ofher

Rickesyiog, Cocislfa, Bartonelia etz

J
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properties, antigenic nature, pathogenesia, complications, lsbormtory diagnosis
trestiment and prevention of major fungal pathogens of medical importance given
below-

(18

AR

Able

Yeasts and yeast like fungl including Camdide, Cripoesccus,
Malasxezin, Trichosporon, Gevtrichum, Sacclaromyoes clc.
Mycelinl fitngl including Aspergilii, Zygomyvetes, Prewdallescheria.
Flsarium, Pledry, olber dematisccows  byphomyveles and  other
hyalohvphomicetes el
Dimorphic fungl including Histeaplaxm, Blastomvces, Coccidisides.
Paracocoidioides, Spirothri. Penicillinm mamefiei ote.
Dematophytes
Fungi causing Mycetomi, Chromoblutomysoss, Occulomyersis and
Olimiycosis
Previmocystis jirovecis infection
Rhvimosporidum seebers pnd Locazio lobod (formerly named Zobva loboi)
Prthisem imvidicrum

Pratuthera

to identify labomatory contaminant fungi

Expluin Mycetism and mycotaxiomis along with agents imvolved
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Demonstrates knowledge sbout antifungal agemis and perform in vitro
Antifungal susceptitality tedis

Virology

L

(]

Demonstrates knowledge about general properties, clussification, morphology,
virus replication und genetics of vinmes

Explnin pathogencsis of viml infections

Dembmstrates knowhedge about ksclution und identification of vinses
Demonsirate knowledge about epidemiology, morphology, genetics, antigenic
prevention of major DNA vinses of medical impormance including Pox viruses,
Herpes viruves, Adena viruse, Hepadna virws, Papova vicuye and Pano viruses
otc.

Demomstrate knowledge about epldemiology, morphology, genetics, antigenic
nature, pathogenesis, complivations, luborstury diagnosis, treatment and
prevention of major RNA viruses of medical importatee including Zmtero
virwser. Toga viruyes, Flavi vinoes, Orthonpxo vieusey, Paramye vinoes, Reo
wirnw, Rfobdo wirveor, Arems winives, Bunve. vires,  Botro virwes, Filo
viruses, Human Immunodafictency Views, drbo virmses, Corona vines, Calal
Virivs ol

Demonstrite knowledge aboul epidemivlogy, momphology, genetics, antigenie

™ | pathogenesis, | wli-uw L-pq-rr ﬂwiﬁlm 'ﬂi

e
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nature, pathogencsis, complivations, laboratery disgnosis, treatment and
prevention of unclassified vinuses end slow viruses including prions
Demonstrute knowledige about virl vaccines und anti-virsl dougs.

Parusitology

Demonstrate knowledye about genoral charactors, classification snd methods of
identifiention of parasites.

Demonstrate knowledge about epidomiology, morphology, antigenic nature, life
cycle, pathopencsis. complications, laboratory dingnosis, treatrment and
prevention of Protozoan parasites of medical importance including Emtamoehi,
Free living amocbae, Giardia, Trichomonas, Leishmania, Trypanosoma.
Mlasmedium, Toxaplosma, Surcocystis, Crsptosporidium, Microsporidium,
Cyelaspora [suspora, Babesia, Balansidivm, etc.

Dremonstrute knowledge about epidemiology, morphology, antigenic nature, life
cycie, pathogencsis, complications, laboratory dingnosis, treutment and
prevesition of helininthes of medical mporance including those belonging to
Castoda (Diphyllobothrium, Taenle, Echinocatcws, Hymenolepils, Digvllidim,
Multiceps  ete),  Tremilodn  (Schivtasomes, Fasciole.  Fasciolopsis,
Gastrodiscoides, Parugonimuy. Clonorchis. Opixthorchis etc,) s Netiatoda
(Trichinris, Trichinella, Strongvioides, Anclostom, Necator, Asoaris, Toxvears,
Enterohius, Filarjal worms, Diwouncnlur etz )
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5.

Demonstrate knowledge about common arthropods and other vectors viz
mosguito, sand fly, teks mite, cyclops, louse, myasis of medical impontance,
Demonstrite knowledgge about anti-parasitic vaceine und drugs.

Applied Microblology

;o b e =
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Dremonatrute knowledjge about epidesniology of infections diseases

Demonsirate knowledge aboul antimiceobial prophylaxis and therapy
Demonsteste knowledge about hospital nequired infections

Demonstrate knowledge sbout masgement of biomeodical waste

Effecuvely investigate an Infectioud vutbreak in hospital and community
Demunatrite knowledge sbout infections of varkous orjgians abd systems ofluman
body viz. respirstory tract infuctions, urinary tract infections, centril nervius
system infuctions, congenitsl feotions, reproductive gt infections,
gastrointestinal infections, heputitis, pyroxia of unknown origin, infections of ey,
car and nose, septica¢mia, endocuntitis, haemorthugic fever ete.

Demonstrate knowledge sbout vppartunistic infections

Demonstrate knowledge sbout yarmous sexuslly trunsmitted diseases
Demonstate  knowledge  about  principles, methods  of  preparation,
sdministration aod types of veccimes

Effectively use information leshnlugy (Computers) in microbiology
Demonstrute knowledge and spplications of Automation in Microbiology

Ibarsary diagaonis o infecius Wpesses. . \J

 Demonsirate knatyldge muﬁuqlmlmummmwmm

research mulhuduluy
Demonatrate knowledje in wiimal and huiman ethics involved in microbiology
Demonstrare knowledge in safety in luboratory and Laboratory manugement

Affective Domain:
Should be able to function as & part of 4 team, develop an attitude Of cooperation
with colleagues, and internot with the patient and the clmician ot other colleagues
to provide the best possible diagnesis or opinion,
Always adopts ethical principles and malntain proper etiquente in dealings with
patients, relatives und other bealth personnel and v respoct the rights of the
patiant incloding the right 1 informution and second opinion.
Bevelop conymunication skills to word reports and professional opinion as well
as fo interact with patients, relatives, peers and parnmedical stafY, and students for
effective teaching.

C) Psychomotor domain:

Collection/transportation of specimes for microbjological investigations
Preparation, examination and intérpretation of direct smears from clinical
specimens

Pluting of chinical specimens on media for isolation, purificstion, identification
and quantificstion purposes.
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Preparation of stuios viz, Gram, Albert's, Ziehl Neelsen (ZN); Silver
impregnation stiin und spevial stuins for capsule and spore etc.

Prepanttion and pouning of media like Nutrient agsr, Blood Agar, Mac-Conkey
agar, Sugars, Kligles o agar/Triple sugar iron ngar (T51), Robertson’s cooked
meut broth, Lowernstein Jersens medium, Ssbourand's dextrose sgar ete.
Prepaation of reagente-oxidase, Kovee vte.

Quality control of media, reagents eic

Operation of autoclave, hot air oven, filters like Seiz and membrane fillers ete
Care and eperation of microscopes

Washing anud sterilization of glasswire (including plugging and packing)

- Care, muintenanee and use of commion lnboritory equipments like autoclve, hot

rir oven, water both, centrifuge, refiigerators, incubator ele,

Aseic practices in Inboratory wnd safety precautions. Selection of Pervonul
Protective Equipment acconding 1o task and dooning (gloves, mauk, cye
profection, gown efc).

Sterility tests

Idenlification of bacteris of medical imporiunte up o species level fexcept
anperobes which could be up 1o generic lovel).

Technigues of anaerobiosis

Teits for Motility: hanging drop, Cragic's tube, dark ground micrescopy for
apiroihactes

* Rotioe and Special toty - Caalisg Vot Oldabe st e dnd e  conguliss

iwf.mmn and e for Myl ritin, HH uiullﬂyt. chick cell
agghutination,  shieep wfl*hlmllim. litisr” CAMP “tést, el other
biochemical tests,

Preparation of antibiotic dises; performance of antimicrobinl susceptibility testing
cp Kirby-Bauer, Stoke's method, Estimation of Minimal Inkibitory/Bactencidal
concentrutions by tube/plate dilution methods,

Tests for B-lactamuse production.

Screcning of gram negative isolates for ESBL sod MBL

Sereening of Staphplocneed for Methicillin Resistance.

Sereening of Enterococed for Vaneom vin resistance.

Testing of disinfectants.

Quaaniitative analysis of urine by pour plate method and semi quintitative
analysis by stundand loop tests for fnding sgnificant bacterruria

Disposal of contaminated materink fike cultures

Disposal of infectioes waste

Hacteriologicdl tests for water, air and milk

Maimenonee aod preservation of bactenal cultupes



# Time frame to acquire knowledge & skills:

o Kaowledge ;
End of 17 year End of 2 year End of 3 year
GENERAL MICROBIOLOGY: IMMUNOLOGY :Clinical GEMNERAL
1. History and Pionects i 1. Hypersenaitivity MICROBIOLOGY &
Microbiology 2. Immunodeficiency IMMUNOLOGY:
2 Microscopy 1. Auto-inaunity
3. Nomenclature and clossification | 4. Tmmune tolerance
of microbes 3. Trensplantation wmmurity All
4. Momihelogy of bacleria and other | 6. Tumolir immunity
micro-organiims 7. Immuncprophylisxi
5 Urowth sl Nutrition of snd
bacteria immunotherupy
6. Bacterial metubolism B. Meaguremient of immunity
7. Sterilization anddisinfection
B Culture mediannd ¢ultare
miethiods
9. Tdenlification afbacieria
10. Bacterial toxing
Il Batterial mbsgpontim |
Hactetiocing
12 Buctensl genetics
13. Geoe cloning
14, Antibpctermal substances wed in
the trestment of infections and
deug resistance inbacteria
15 Bacterial ecology
- Normal Mo of humin body,
Hospital environmont, Air, Water
and Milk .- el :
16. Hmﬂ-ﬁqﬂﬁ‘g A A AL FADYIANLIONTN/
'ﬂ“‘imlp 1.} Il ] : 3 sE { |' P | l‘!’: * =4 II.“"
1. Innate andscquired BA 10 2 T BAR
(LT Y [ (2" yenr) :
2. Antigens 1. Strepiococess ond Loviobacillus | plas
3. Immunoglobulins 2 Stugehoefocoeruy 1. Actinsimpcetes, Novardia
4. Antigen sndantibody and and Aetinuciliug
Renctions Mivrovocein 2 Erveipelothric andlivteriy
5. ComplemeniSystem 3. Pypudomonas 3, The Bacrernidacea:
6. The normal immune system: 4. The Enterohocteriavese Bucteroides,
structure ind function 5. Mycobucterio Fusabacterium and
7. Immune Response 6. Corynebapterium ind Leptotrichia
othierCorynelonn bavlerii 4 Chroospbagcteriun,
7. Fibrsos. dervmonay, Navobaciorium,
Plesiomonas, Campyiobucrer Acinetwbacter aml
. Neisseria, Branhamella
& Moracelln
9 H : and Bordptelly
[0. Bacillus: the setobic spoge-
bearing bacills Alkaligenes
LE. Cloorridisem.: die spore- 5 Panewrvila
bemnganaerobic baciili Franciiella
2 Nlm-w-mlmuhu 6 Brucelia
3. The Spirechacte ?  Chlamydia
4. Rickeissioe
P Myeoplaieuifales:
AMycopiaxma, Uréaplasma
el Acheplaams
&, Mincelluncousbacterin

10




MICROBIOLOGY APFLIED VIROLOGY: VIROLOGY 2%
TOTROPICAL . The mature of vinuses year): plus
MEDICINE  ANDRECENT 2. Classificstion of viruses L. Vacines
ADVANCES 3. Morphology . vins structure 2 Pox viruses
4. Virus replication I Vesicular viruges
1. Noomal Microbiaiflom 5. The penchics of vinuses 4 Togo viruse
L Epidenuology ofinfecticus 6. The pathogenicity & 5 Buinyd viruses
discascs labdiagnosis of viroses 6 Arena viruses
3. Hospital scquiredinfections & 7. Epidemiology of viral mnfections | 7. AMarburg andEboly
Henpital wasto disposal 8 Anti-viral drugs virures
4. Bacteriology ofwater milk und | 9. Bacteriophiiges 8. Rubella virss
uir 10 Herpes viruses § Ordi virieer
11, 10 Respirsiory diseases
12, Influents virus Rivinpviruses,
13. Hepatitin virsses inderpvirutey wndevrona
14, Rabies viray Virusis
{3 Human {1, Emteroviruses; Polio. Echo,
12, Other entericvinuses
13, Slow vituses
14, Ongogenle viruses
15. Tetntogenicviruses
PARASITOLOGY:

1. General Parnsitology

H




MYCOLOGY

I The marphelogy
andraproduction m fangi

2 Chﬂi’hﬂhnul‘ﬂuﬁ

MICROBIOLOGY
APFFLIED TO TROPFICAL
MEDICINE AND
RECENT
ADVANCES
1. Infections of vanious
orgies undyystens of
e body




ALLIED BASICSCIENCES

ia) Blochemistry: Banic understanding of
hiochemistry as applied to i e
immunological’ molevular
studyol microbial diseases and
puthogenesis of iffections.

« Protein

punfication andestimation

Protein estimation

Nucleic acid purification and

B

(¢) Pathology: (as applied to
Microbiology) Basic knowledgeof

j:r mﬂ
iﬁmmﬂ

1 WW&mmh
hmmml viral, myeotic and parasitic
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o Skilly:

1 vear residency-akills lin
Arca St.ne | Procedure Observed no, |Assisted | Performed
na./ mdependently
practice on | no.(under
dummy  |supervision)
Goneral 1. Microscopy for unstimed 5 5 (1]
microbiology prepartions’ wet mount
2. Microscony for staitied 5 5 10
preparation
3 Preparation of direct soenrs 5 -] 10
from clinicad spovimens
Hanging drop preparaion 3 5 10
Washing. sterilization und 10 sessions - -
phicking of glasswire
6. Infection control activities- 10 10 -
enviranmental sampling )
Ilentification of HA| 5 5 ¥
Calculation of HAI quality 5 s -
iy
4 Bacizriology of water - 5 -
(] Bacterivlogy of ait 5 s -
s s | W JAnubione disepgpuration . | o - . |-
12 [Handiibgof labogsary animal | -0 T[T 0. .
1 T T B T = ki  : i . r_-_" [T u B
A .‘t_}; w li“':'— i E "uﬂ‘ﬂil" Y r"ltqt_- hI'll l} 1 I
4 Muintenance of stock cultures 10 - .
Staining I Gram stiuning 10 20 30
2 Avid fust stining ( Zichl- 10 20 30
Neelsen metbod)
3 Alben staming 10 10
4 Modified ZN stalning for M 5 5
leprue
5 Modified ZN staising for 5 $ L)
Nocirndia
6 1QC-stining: 5 5 3
Medis 1 Proparution of stnins 4 I -
prepiirition
a Preparation of reagents 10 10 10
3 Prepamtion, pluggng, pouring 20 0 30
& Quality Control (QC ) of
culture micdia
4 Operation & maimenance of 10 10 20
autoclave
Bacteriology 1 Spevinien collection for Blood s 5 ]
Cultute
2 Inoculation of Tigwd & sohd 20 30
media
3 Tdentification best 20 20 30

14




4 Antimicrobinl sensitivity 10 0 30
testing- modified Kirby-bauer
technique
5 IQC- Antibiotic disc potency 5 5 -
6 Operation of BacT/ALERT 5 10 20
T Operution of Vilek 2 compact 5 10 20
8 Petrofl"s concentralion 10 19 20
technigue
9 AFB culture & sennitivity 5 10 X
Mycology I KOH Wt mount - 10 20
2 Germ fubse test 5 1] 20
3 Slide culire 5 n 0
4 Negative stuiming for fungus 5 5 §
5 LPCH mount 10 10 10
Parpsatology 1 Cilema staining for thick & thin 5 - .
penpheral blood smcar
2 Stool wet mount for R'M [ 20 30
3 Stool concentration technigues 5 10 5
Mosdified ZN smimng for C. 2 2 2
Py
Serology! 4 Phicbotomy & separation of 10 19 5
2 Operation & maintenance of 5 10 20
mim-VIDAS
| | w Il e\
[V W?M NN |
| Latex agghitination tesi(RA, 1] 0 30
ASD)
2 RPR card test 10 20 30
3 Tube aggiutination tost 10 20 30
4 Gold comjugaie Rapid cand tess 10 20 30
L ANA by IF - 5 -
L] ANA by Inununoblot 5 3 -
7 1IQC-semiogy 5 5 5
vt
ander Lx
5

10

15




— 5 5
- ] ]
= E] 5
12 Aatibivtic dise prepatsiion 05 lots - =
13 Eﬂu-nfw - - -
mal
14 ni:u;ﬂﬁrurmnrimnr - 0s 10
ql
15 Em«nfm - fis 10
tres
.M‘ 1 : . = — f
2 i Tt skakning { Zieh- = = il
miclhiod )
3 (Albert staining - - [}
4 mndiﬂudmﬁhﬁnﬂihrﬁt - - 5
§ Modified ZN staining for - - 5
wcarilio
& JQC-staining - = 5
N ] Emﬂhﬂfﬁﬁiﬂ - - 5
o
2 of - - 15
1 [Prepar im.m . = -
ouring & Quality Control
of eulture media
erafiom & maintedance of - - 20
[Bactenology Specimen collecting for - - 3
Blood Calium
L I HI # ﬁ!wll B e i ! m
. meilla @ __g :__n‘) % T f g _l' E" r_.‘"k {
dentificabon et~ | - ML* =3 ¥ N
u ul . ¥ .I i ilﬁ ¥ :-‘. ! | - - 1' ¥ 3 m
ing- modified Kielyy- ’ bt
er technique
5 « Antibiotie dise potency] - 5 5
f 1om o TAALERT' - - 20
7 Openation of Vitek 2 - - 20
m?i
# m s concenimuon - - 20
0 |AFB culture & senmitivity = = 30
— iﬁﬁ” o e —1
3 ciilture - - 20
4 Eug@y_m&nﬁgﬂwhﬁu - = 3
5 muunl - - 10
[Patusitology 1 E; waining for thick & - 10 .
1 peinhy ikl dmear
2 Wit mount - - 30
J : i - L 13 L ta s
4 mmwmﬂuc - - )
'Wlap i Elm&wur - - 3
TG
2 cration & mainicmince of - - 20
mini-VIDAS
3 P & manvienance of = - 0
A resder & waalier
mﬁumﬂwm
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Microscopy for unstalned
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Washing, sterilzation und
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environmental sampling
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animul
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Methods for preservition of
hacteria
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Neelsen method)
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Bacteriology
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Blood Culture
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Syllabus

Course contents:
Poaper 1: General Micrabiology

1. History of microbiology
2. Microscopy

3. Blo-safety including universal containment, personal protective equipment for

Biokagicsl apenta
4. Physical and biological containment
Inolution precautions including stasdurd procautions and transmission baked
precuutions
Sterilization, disinfection and lyophilization
Motphology of bactesia and other misroorgunivms
Nomenclature and clissification of microorganisms
. Normaol flors of human body
1. Growth and nutrition of bactena
(1. Bacterinl metabolism
12, Bogterial toxing
13! Buteriocin
14, Microbiology of buspital environment
15. l-iﬁ:mtnnhnufuu m&ndm

L]
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6. Host-parssife relasionship. ' | (\\y
Lwﬂfﬁ w-iﬂpwmm | 1Y
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19. Molecular geneticy relevant for medical microbiology
20. Quality assurance and quality control in microbiology
21, Accreditation of lsbormtories

lemunology

Components of immurne 5yt
Innate aod seguired immunity
Ciells involved in immune rosponse
Antigens

Mucosal imsunity
Complement

Amigen and antibody nmctions
. Hypersensitivity

ID Cell mediated immunity

11. Cytokines

12 iImmunedeficiency

13, Aute-immunity

14, Immune olemnce

15. MHC catplex

1t Tranaplantaton immumity

17, Tumor imemanity

I I R
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18, Vacvines und immunotherspy

19. Messurement of immunological pafarmeters
20. Immunologica] technmigues

21, Immuncpotentiation and immunomedulation

Paper [1: Systematic bacterialogy
1. Isolation and identification of bacteris

CGram  positive cocei of medical wnportance  including  Staphdoeoccus,

Micrococvus, Strepiococcus, asamrobic cood ete,

3. Grum oegutive cocci of medical importance nchading Neisseria, Brashamella,
Moraiella etc.

4. Gram positive hacilli of medical impottince including Luctobacillis, Cormeform
wrgaisny, Baciflus and aerplic bacllli, Actinomyees, Nocardia, Actimobacilus
wnid other actinomyceeales, Eryaipelothro, Listeria, Clostridium and  other spere
bearing anaerobic bacilll et

§, Cram pogative bacllli of medical imporance including Fibrios, Aeromonas,
Flosivmonas. Hoemophifus, Bordateily, Brivello, Gardnerelln, Preudossonss and
other non-fermerters, Pasewrslle. Francisella, Bacteroidis, Fusobacteriim,
Leptotrichia amd other anaerobic gram reyative bacilli cic.

8. Helicabacter, Campylobucier, Calymmatobaciormm, Streprobaciius, Spirition
il miscellunéous bacteria

P

I1 Myeoplomatales;  Mycoplizma,  Ureaplusma,  Acholeplasma  and  other
Mycoplatmias
12, Rickentxine, Coxiella, Barvonella ete

Mycology

Greneral charactenstios and <lassification of fungi

Morphology and reprodiiction of fsog)

Isolution and identification of fungi

Timsue resctions o fang

Yeostn and yeust like fungi of medical impormnce including Camslida,

Crymtococcus, Malassezia, Trichogporon, Geotrichum, Saccharomyoes oic,

6. Mycelial fungi of medical imponance including Aspergilles, Lygompcetes,
Pseudallevcheria, Fusarium, Pivdra. other dematiocesiv hiphvmyceies and other
Iyetlohyphomyeetes ete.

T Dimorphic  fungt including  Mnplome, Bleromvers. Coveiifiodides,

8 Dermutophytes

9. Fusg cousing Mycetoma, Chromoblutomycosts, Oceulomycosis and Otomycosis.

10 Pythasnen snsiclicaonam

L
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1. Prowothecd

12 Prasnoeystis jirovecii infection

3. Rhinpsporidium seeberi and Lacazia loboi (Lobo lobog)
14. Laboratory contaminant (g

15 Mycetism and mycotoxicosis

16, Antifungal agenits and in vitro antifinga! susceptibility tests

Paper 1il: Virology

Gleneral propetties of viruses

Classification of viruses

Morphology: Vins struchure

Virus replication

Isolation and identification of viruses

Pathogenesis of viml infiections

Cienetics of viruses

DNA viruses of medical importanie including Pox viruses, Herpes virlises, Adeno

wiruses, Hepaidna virss, Papova and Parvo viruses etc.

9. RNA viruses of medical importance mctuding Enteroviruses, Togn viruses, Flavi
viruses, Orthomyxo vinises, Pammsyxe vinisss, Reo viruses, Rhabdo viruses,
Arema virpses, Bunyn viruses, Retro wvimsen Filo viruses, Homan
nmmﬂﬁnmymmmmtmmﬂh‘mmu

m E’vamm:;m

uluwm

2. qulﬁ[l.lﬂ.l‘l.ﬁl:l

13, Virsods, prons
14, Vaceines and anti-viral drogs.
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{renernl characters and classification of parasites.

Methods of identification of parasites

Protozosn panisites of medical imporance includiog Entomoeba, Free lving

amoehpe. Giardia, Trichomonds, Leishmanla, Trypasosoma, Plasmodivm,

Toooplasens,  Sercocystiz,.  Crptoipovidise,  Microsporidium, —Cwlepora

frospara, Bobesia, Balanridium, o

4. Helmintbology of medical imporisace including thoese belonging 1o Cestoda
(Diphwllabathriim, Teenls, Echinicoccus, Hymmolopls, Dipyllidiam, Multiceps
elc), Trematods (Schisasomen, Faosclols, Fasciolopsls, Gastrodbyooides.
Paragonimius, Cloworchiy, Opithorchis ele.) and Nemotioda (ele, )

5. Enomology: comunon wribropods sl odier vecton viz. mosguito, sand iy, ticks,
mife, cyclops, fonse, mynsis.

6. Antparasitic agents.

Wk om
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Paper IV: Applied Microblology

Epdemiotogy of infectious discases

Antimicroblal prophylaxis and thesapy

Hospitul suquired infections

Mo pemient of biorrédlval wibte

Investigation ol an infectious outbresk in hospital and ¢community

Infections of vanous organs and systems of human body viz. respimtory trct

Infoctions, urinary tract tnfections, centnil pervous system infections, conganital

infections, reproductive tract infections, gastrointestinal infoctions, hopatitls,

pyrexia of unknown origin, infections of eye, car aml nose, seplicaemia,

endocarditis, haemorrhagie fever ele,

7. Opportunistic infections

K. Sexually trmnsmitied diseases

9. Vaccinoloyy: principles, methods of preparstion, administration of vacoines,
types of vaccines

10, Information technology (Computers) in mitroblology

11 Avsomation in Microbiology

12. Molecular technigues in the laboratory diagnosis of infectious discases
13, Swtistical anulysis of microbiological data and research methodology
4. Animal and buman ethics involved o microbiological work.
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learn und investignte, to synthesize and integrate o set of focts und develop a faculty 1o
reason. The cumcular progranune and schaduling of posting must provide the student
with opportanitics o achicve the above broad objectives. Much of the lenming is to be
wocntnplished by the student hitnself Ipteractive discussions are to be preferred over
didactic setsions. The student must blend as an integral part of the activities of an scademic
department that usually revolves around three equally importnt busic functions of
tenuhing, research und service. As mentioned eirlier, the emphasis recommended under o
residency programme i of lesming while serving/working.

R

Pust Graduste Tralning progromie
Teaching methodology

Based on the uvailable focilities, the Department can prepare a list of post graduite
experuments pertaining (o busic and applicd microblology: Acuve leaming should form the
raitistay of post gradudte trmning, there should be lectures for post gradunates (ot least 20
per year), along with seminars, symposia, group-discussions and Jourmal clubs. The post
graduaiie students should reyularly do the ward rounds of various clinical departmednts and
lenen cosen of interest for discussion witli e clnical faculty. Each college should Bave a
Medical Education Unit to gencrate waching resource material for wadergraduates und
evolving of problem solving modules,

n



Rotution:
Postingy to laborutories/assignmenty

The thive-year training programime for the MU dogree muoy be srmmged in the form of
postings 10 dilferent assignmentslabaratories fur specifind periods as putlined below. The
period of such sssignmenta’postings is recomumended for 35 months. Posting schedules
miny be modified depending on noeds, feusilility and exigencies. For facilities not available
in the parent institution s well as for additons! knowledge and skill, extramural postings
miay be underaken,
Suggested schedule of rotation:
Within Department

. Bactenology
Mycobacteriology
Serology/Immunology
Mycology
Virology
Pamsitology
Media propaation
Other Departments

1. Clinical Pathology

2. Clinical Biochemistry

3 SKia& VD o ..
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Pragtical tealnliy AR o =N\
Practicul training should be imparted by posting the stndents in various sub-apecialiies
(sections) as detailed in the intrinsic and extrinsic rofation. The student should be actively
involved in duy 1o day working of all the sections. He'she should be trainod under the
guidange of teachers in all the aspects of Tlinicnl Microbiology and spplied aspects of
luborutory medicine including collection and tranapont of specimens, receiving of samples,
preparation of requisite reagonts, chemicals, media and glasswane, processing ofspecimens,
performing required antimicrobial susceptibility testing and reporting on the specimens,
interpretution of reyults, sterilization procedures, bio-safety precautions, infection control
practices, muinlenunce of equipments, recond keeplng and quality control in Microblology.

ST S

Skills & performunce

The student should be given graded responaibility o eosble logrming by apprenticeship.
The faculty throughout the year should asses performunce of the student in skills Area
of improvementromarks should be mantioned for the skill and student should be -
nssciied for the akills which sre not seguirél To go 0 the pext level, il should be
mundusory for the studen W soguire lower level <kills satisfactorily, Le only on satisfhetory
completion of assisted/performed with assistance wkilly should the student be permitied 1o
perfoem the skill independently.

Emergency duty

The student should be posied for mmpagng emergency laboratory sesviess in

Microbiology. He'she should deal with all the emergency investigations in Microbiology.
F



Trulnlog la research methodology

Training in reseuarch methodology should be imparted by planning of & research project by the student
under the guidsnce of 8 recognized guide 1o be executed and subimitted ig the form of & thissis,

The thesis in aimed a2 tratning the post graduate student in research methiods and technigues. 1t should
inchude idemtification of a rosearch question, formulation of & hypothesis, sewrch and review of
relevant literature, petting acquainted with recert

advances, designing of rescarch study, collection of data, critical analysis of the results and drawing
conclusions. The thegis should be completed snd submitted by the student six maonths before
uppearing for (he final university exsmination

Communlcation and aitirudinal skills

Post-grafuate stident s expected to imbibe professional attributes of bonesty, integrity,
wccountability, hovowr, humanism and exccllioce and demomstrate the same @ the day- by-<day
conduct and dealings with the leacher, peers, the aursing and parmedical stuff mnd most-importantly
patient=. To ensure that student is able to aoquire these attributes, their personal conduct should be
keenly chserved by the teschers and student should be coanselled as and when required. Personal
attribuates of the student should be regularly assessed by peers, scoior. and junior students and Head of
the Unit/ In charge.

The following is 8 rough guideline to varous teachingleaming activities that may be
crployed.

-pe deﬁmmm'mmﬂmuwmt f
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and ancillary procedures needed.

*  Clinico-mcrobiolegical conferceees. active involvement with hospital infectioncontrol
commitiee

*  Intradepartmental and intendepartments] conferences related o case discussions.

* Conferences, Seminars, Continising Medical Edicution (CME) Programme.

* Joumal Clob,

Rewearch Prescntation and review of rescarch work.

* A posigraduaste student of a postgraduate degree counse in broad specialtien/supor
specialties would be required 10 present one poster presentation, to read ooe paper
ot & nationul'state conference and to prosent oog rescarch paper which should be
published'sceepted for publication'sent for publicabion during the period of his
posigrduaie studies 50 a5 1o make him el igible to appear af the postgraduate degree
examinption,

= Participation in workshops, cunferences und presentution of papers ete.

¢ Labomtony work.

*  Use and mainignance of equipinéal.

*  Maintenance of records. Log books should be mamtained to record the work dooe
which shall be checked and sssessed perivdically by the faculty members imparting
thie training.

¢ Postgraduate students shull be reguired 1o panicipate in the teaching and trining
programme of undergradunte sudents and infems;

4



*  Depariment should encoumye e-losming activities

During the training programme, patient safely is of parameount impertance,
therefore, skills nre to be learnt initlally on the models, later to be performed
under supervishon followed by performing Independently; for this purpose,
provigion of skills laburstaries in medival colleges bs mandatory.

ASSESSMENT

FORMATIVE ASSESSMENT, Le., assessment during the training

Formative assessment should he continual and should assess medical
knowledge, patlent care, procedoral & oscadembe skills, Interpersonal akills,
professonabism, seifdirected learning and ability to practice in the svstem.

General Principles

Inbernial Assessment should be frequent, cover il domuins of leaming and used toprovide
feedbisck to improve leaming, it should ol cover professionalism and commuinication
skills, The Inteenal Assessment whould be comduéted in theory and practical clinical
examination.

Quarterly sssessmvnt during the MD programme should be based on;

1. Journal bised [ recent advances learning

L. Patlent based /Labdratory or Skill based lcarning

3. Sélfdirceied learning and teaching Wy
4. Departmental and interdepartmental earning activity | '
5. Externial und Outreach Activities/ CMEs

The student to be assessed periodically as per categories listed in postgraduate
student npprabal form (Annexure T).
SUMMATIVE ASSESSMENT, Le., assessment st the end of training

The summative examinafion would be carried out s per the Rules given in
POSTGRADUATE MEDICAL EDUCATION REGULATIONS, 2000,

The post-greduate cxaminations should be m three parts;
1. Thesis

Every post graduste student shall emry out work on an assigned research project under
the guidance of o recognized Post Griduste Tencher, the redult of which shallbe
written up and submitted in the form of a Thexis. Work for writing the Theiis = aimed
al contributing to the development of & spirit of enquiry. besides exposing the

post graduate student to the technigues of rewarch, critical analysis, séguaintance with
the lntest sdvances in medical scienoe and the manner of identifying and consulting
available literature.

Thesis shll be subsinitted ub least six ovonths befose the Theory and Clinionl |/ Practical
exumination. The thesis sholl be exomined by a miminum of three exammen; one
imtermal and twa externul exmminem, who shall nit be the cxaminers for Theory mnd
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Clinicol examination. A post graduite studim!t ahall be allowed to appear for the Theory
aod Proctical Clincal exsmination only afier the seceptance of the Thosis by the

oRMIMNEm.
Theory Examination

The examitnticny shill be orgiinieed on the bosis of ‘Oriding" or "Marking
systom’ 1o eviduate and W certify post graduate student’s level of knowledge, skill sad
competenee al the end of the training. Obtaining a minimum of $0% marks in “Theory”
an well as “Practical” sepurately shall be mandatory fir passing examination as a whole.
The examination for M.DJ MS shall be held at the end of 3nd scademic year. An

There should be four theory papers each of 100 oiscks: (Total 400 marks)

Puper 1z General Microbiology asd lmmunology
Paper 11: Systernustic Bacteriology
Paper 1112 Vitology Parasitology snd Myeology

Paper 1V: Applied Microbiology snd Recent sdvances
Practical and Oral/viva voee Examination: (400 Marks)

Practical should be spread over two days snd include the following components:

N % [] — FE W

/
1 Wﬂimﬂlmlﬂlw ' A o
1 lsolation snd Identification of Bacteria from Clinical Ssnples (80 Matks)

*  Serology: (30 Marks)
Commuon Servlogical Tests hke ELISA/VDR L/Widal Brucella Agalutination iest etc.

« Virvlogy: (30 Marks)
1. Prepamtion of tissue cultures
2 Viris Themtion
3. Huermegehomation and its mbolinon test
4. Virus Neutralization Test
3. Ouher rupid tosts for diagnosis of vinul infections
Mycology (40 Marks)

1. demification of fungal cultures

2 Slide culture lechniques

3. Exnmmmption of histopathology slides for fungi
Parssitology (30 marks)

L. Processing and ldentification of ova and cysts in stool samples
2 Amoebic Servlogy

3. Miceoscopic Slides

4. Enxsmination of iopsthology slides for parasites



Spotting: 10 spots (40 Marks)

Oral/Viva-Voce Examination: (100 Marks)
This must include o component of teaching session of not more than |5 minutoy domtion

Recommended Reading:
Books (Lutest edition)

I, Forbes B, Sahm D, Weissfeld A Bailey and Scoit s Diagnovtic Microbiolagy,
Mosby, St Louis.

2. Kaneman EW, Allen SD, Jands WM, Schteckanberger PC, Wina WC. Coler
Attas and Texthook of Dingnustic Microbiology, 1.B. Lippincot, Philadelphii.

3. Murmy PR, Baron EJ, Pfaller MA, Tenover FC, Yolken RH. Mamua! of Clinicul
Micrabinlagy, Amenican Society for Microhiclogy.

4, Guria LS, Brockner DA, Diagrastic Meslical Paraxitoloyy, American Socicty for
Microbiology.

5. Wiedbraiik DL, Johnston SLG, Mansa/ of Clisical Virolugy, New York, Ruven
Press.

. Bailey and Scolt’'s Disgnostic Microbiology.
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Annexure |
Postgraduate Students Appraisal Form Pre/Para/Clinical
Disciplines
Name of the Department/Unit t

MName of the PG Student
w d Tu'l“lu : meﬂimlﬂﬂlmm an“Hl LR R 2

f sr. PARTICULARS Not Satisfactory More Than
Satisfactor Satisfactor
¥ ¥

23 5 6 '8 9

1. | Journal based / recent
advances learning

JLaboratory or Skill

3. | Self directed learning
and teaching

learning activity

5. EI ilil‘l‘n-l :l X . = .: _.. =2 e - PE_ |r ot

6. | Thesis / Research wark |

7. |og — r— —

Publications

Yes/ No

*REMARKS: Amy significant positive or negative attributes of a postgraduate student to be mantioned.
For score loss than 4 In any category, remediation must be suggested. Individual feedback topostgraduate
student ks strengly recommended.

SIGMATURE OF ASSESSLE SIGNATURE OF CONSULTANT SIGNATURE OF HOD



MODEL QUESTION PAPER

MD (Microbiology) Paper-I
General Microbiology & Immunelogy

Max. Marks:100 Time: 3 hrs

« Attempt ALL guestions
« Answer each question & its parts in SEQUENTIAL ORDER
« ALL questions carry equal marks

= lllustrate your answer with SUITABLE DIAGRAMS

| Discuss genelic basis of drug resistance in bacteria.
1] Enlist important primary immunodeficlency diseases. Describe DIGeorge's syndrome.
Il What are histccompatibility antigens? Discuss HLA typing,
IV  What is microarray? Describe its principle and applications in microbiology. V' Explain
hybridoma technology and give its applications in microbiology.
Vi What is redox potential? Describe giving suitable examples.
VIl Enumerate vanous tesis used for delermining the efficacy of disinfectants.
Discuss briefly the phenol-coefficient test. '
Vill  Enumerale Yarious tests used for determining the efficacy of disinfectants,
Discuss briefly the phenolcoefficient test.

IX  Differentiate betwaen classical and alternate pathways of complement activation. Disouss
the role of complement in various serological tests.

X  Categorize pathogens according to hazard and categories of containmant.
Discuss varous types of microbiological biosately cabinots.

Cuomowium MD. Morobwology



MODEL QUESTION PAPER

MD (Microbiology) Paper-ii
Bacleriology and Mycology
Max. Marks:100 Time: 3 hrs

= Attempt ALL questions
- Answer each question & its parts in SEQUENTIAL ORDER
« ALL questions carry equal marks

__+_Hlustrate your answer with SUITABLE DIAGRAMS

| Discuss the laboratory diagnosis of antibiotic associated diarrhea.

Il Discuss etiology, pathogenesis and laboratory diagnosis of Weil's disease. Il What are
PEP's 7 Discuss their role in drug resislance.

IV Discuss brisfly GISA.

V  Explain the mechanism of action and mathods of detection of enterotoxin

VI Discuss elivlogy, palhogenesis and laboralory diagnosis of Cat Scratch

VIl Enumerale varioys demaltidcaous fungi and discuss their pathogenicity. VIl What are
mycotoxins ? Discuss mycotaxicosis. |

IX Classify antifungal agents. Discuss the methods of anti-fungal suscaptibility testing.

X Define conidiogenesis and explain with sutabla diagrams,

Cumeutum MO Memibicéogy



MODEL QUESTION PAPER

MD (Microbiology)
Paper-|Il
Virology & Parasitology
Max, Marks:100 Time:3hrs

« Attempt ALL questions
= Answer each question & its parts in SEQUENTIAL ORDER
« ALL questions carry equal marks

strate h SUITAE

il e YO aflo Wi ik

| Name various nonpathogenic ameobae. Discuss the life cycle, pathogenicity
and laboratory disgnosis of any one of them,

Il Discuss rapid diagnostic tests in parasilology along with their clinical
applications.

Il Enlist and discuss laboratory diagnoss of opportunistic parasitic infections in
immunocompromised patients.

IV " Discuss the-stiology, pathogenesis and diagnosis of Tropical Pulmonary

V  Classify oncogenic viruses and explain the various mechanisms of viral
oncogenesis.

VI What are Interferons 7 Explain their mechanism and clinical applications.

VIl Discuss etiology, pathogenasis and laboralory diagnosis of viral hemorrhagic
fever,

Vill Define Prions. Classify Prion disoases and discuss their pathogenesis and
diagnosis.

IX Enumerate various congenital viral infections and discuss their laboratory

X Write briefly on transfusion transmitied hepatitis.



MODEL QUESTION PAPER
MD [Microbiclogy) Paper-IV
oo Recant Adve

el AOVANCES 1N WV

« Attempt ALL guestions

= Answer each question & its parts in SEQUENTIAL ORDER

= ALL guestions carry equal marks _
= MHustrate your answer with SUITABLE DIAGRAMS

What are the edible wiccines? Discuss the curment status and future of edible vaccines.
What is flowcylometory? Give its principle and uses in cfinical microbiology.

Dellne transgenic mice and discuss ils role in study of microbial pathogenicity.
What is the rofe of microbiologist in Hospital Infection Contral Committes?

z B =

V  What is quality control 7 Describe various methods sdopied for imemal quality control in microbiology.
WVl Discuss ihe emeging and reemerging bacteral infections.

Vil What are biollims. Describe their significance In linical microbiolegy.

Vill Discuss PEP In case of neadla stick injury,

IX  Define and categorize biomadical wasta, Discuss |k maragemant.

X Discuss various methads used fof bactriological exarination of water-

—
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