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CRITERIA

EXAMPLES

Pose the highest risk 1o

Pose the second highest  Emerging pathogens that could

High mortaﬁty, "Bacillus. anth,ads, 5 M M national security because risk because they be engineered for mass
di minate e P Jo . they dissemination because they:
Cat egory A —_— 559_ Yersinia pestis, Variola major, o Are moderately
easily, needs { Francisello(tuldyensis, « Canbe easily easy to * Are available
special action Filoviruses & Arenaviruses :::'m',m'd":,;:, ST ¢ Are easlly produced and
] f-am“y person 10 Person ¢ Resultin zﬂ‘“ disseminated
Moderately - . o Resultinhigh : W"”"‘“" . :.:““W..nmmmn
easy to :J; cella species, mortality rates Sibeanriaanis ob
—_— = = — O H * Have potential to diagnostic and
s ‘ {disseminate, (S9Imonella species,
| wategory moderate (Esyherichia coli 0157:H7, e e rohire—oii
) | morbidity Vibri lerae disruption
([ Alphaviruses family )i eceinioing A}\Z
"Easily actions "
Produc_ed, - | Mycobacterium tuberculosjs* A UN"?
Category C ipotential  for 7 Nipah virus, Hantavirus, ¢ aahx o West Nile Virus o inMuenza ®
‘l high morbidity L— - = ———  ®R- Botulism ok .
. . * Caliciviruses * SARS
Land mortality * Plague * Hepatitis A—)-Dﬂ * Rabies
M « Smallpox * Ricin toxin « [ Muiti.drug resistant
Examples v. T : o Sal " wuberculosis
o Viral hei « Diarrheagenic E. ~ fever
tevers (e, = —) « Tickborne hemorrhagic
Marburg)
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they:

Can be easily disseminated
or transmitted from
person to person

Result in high mortality and
have the potential for
major public health
impact

Might cause public panic
and social disruption

Require special action for
public health
preparedness

to national security because ePlague

Category Definition of Category Disease Organism(s)/Agent(s)
A High-priority agents include ®Anthrax ® Bacillus anthracis
0 organisms that pose a risk ~ Botulism Clostridium botulinum toxin

Yersinia pestis

eSmallpox Variola major
o Jularemia Frapcisella tularensis
iral hemorrhagic  Filoviruses (eg, Ebola,
fevers arburg)
=3 Arenaviruses (eg, Lassa, £~
ac u?bh‘f\

Dy

B

O

Second highest priority
agents include those that:
re moderately easy to
disseminate
Result in moderate

mortality

Require specific
enhancements of
laboratory diagnostic
capacity and enhanced
disease surveillance

morbidity rates and low @Ianders

® Brucellosis - Brucella species
@Epsilon toxin = Clostridium perfringens

@Food safg;h Sjﬁmgella species,
threats Escherichia coli 0157:H7,
, and so forth
Burkholderia_mallei ’
«Melioidosis Burkholderia eseudomallel
o Psittacosis Chlamydia psittaci
o Q fever Coxiella burnetii
o Ricin toxin Ricinus communis (castor
beans)
® Staphylococcal ..a Staphylococcus aureus
nt: xin B
® Typhus fever Rickettsig prowazekii

oViral encephalitis Alehaviru§g§ (eg, Venezuelan
equine encephalitis, eastern
equine encephalitis,

western equine

Ease of production and
dissemination

and mortality and major
health impact

Potential for high morbidity

0 encephalitis]
OWater safety &= Vibrio gholerae,
threats - Lryptosporidium parvum
and so forth
C Third highest priority agents Emerging *Nipah virusj
. include emerging infectious = Hantavirus
' “‘6 pathogens that could be diseases Tick-borne hemorrhagic fever
d'). engineered for mass viruses
dissemination in the future Tick-borne encephalitis
because of: viruses
Availability o Yellow fever

% Multidrug-resistant
() tuberculoss

@
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Category
A

Organism/disease
Smallpox

@ﬁh rax

Tularemia

ue
Iism

Viral hemorrhagic fevers
Viral hem

vive)

A plays

—» fehdown

Staphylococcal enterotoxin B

Viral encephalitis (alphavirus: VEE, EEE, WEE)
Water safety threats (e.g., Vibrio cholerae, Cryptosporidium
parvum)

Emerging infectious diseases such as Nipah virus and
Hantavirus
—_——
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Figure 1: Biosafety Levels

Biosafety Level (BSL) Characteristics

Pathogens/Disease

Infectious aerosol transmission that may
cause serious or lethal infections with no
treatment available® 3 —

Ebola virus, Variola virus
(smallpox), Marburg virus

bio’
/3

\s\=

<=
Infectious aerosol transmission that m
cause serious or lethal infections (C ,3 ]
— ———

(plague), malaria

losis, Yersinia pestis -

C?!ronavirus. Mzcobacterium]n'fﬂd'

Infectious agents of moderate risk with
ingestion or mucous membrane*
transmission

Influenza, Lyme disease,

salmonella, measles, mumps

Low-risk agents that are not known to

cause human disease

E.coll_
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World Health Organization designates laboratory facilities under four level

BIOSAFETY LABORATORY

Relation of risk

groups to biosafety LEVELS

levels, practice and
equipment @
1 Basic biosafety
Level 1
2 Basic biosafety
Level 2

3 ‘/éontainment

biosafet:

Level 3 %QG
&

Maximung
containment bio.safety
Level 4

APSE

Mnemonics

TYPE

Tk 3
kal

Basic teaching
research

Primary health
services: diagnostic
service, research

Special diagnostic
services, research

Dangerous pathogen
3

LABORATORY

PRACTICES

&

GMT o~

GMT plus protective
clothing, biohazard
sign

As level 2 plus special
clothing, controlled
access, directional
airflow

As level 3 plus airlock
entry, shower exit,

specialwaste disposal

SAFETY

EQUIPMENT

il

OO

None; open’bench
work

~

aoog;sh

Open bench plus BS

for potential aeros|s¢
———————

BSC and/or other
primary devices for all
activities

Class Il BSC, or postive
pressure suits in
conjuction with

class Il BSCs, double

ended autoclave

(through the wall),
filtered air
———



Blological agents
Group1  unlikely to cause No pathogenic organisms - -
human disease

Biological agents that « Bacillus (exce tp
can cause human nthrax) F

disease and may be eptococci - « Adenovirus B —
hgzardous to workers s phylococci « Calcivirus . ryp‘
Group  buyjare unlikely to « Ecoli - « Cornavirus i
2 S(- pread t°_ the ‘ « Clostridiumspecies’ * Herpesvirus o Esermra ticlalz:yles
'\Q}/ community; effective « Cornybacterium « Influenza virus P
‘V treatment.or. diphtheria -
prophylaxis is usually -@Imonella typhi
available. —

Biological agents that

wn cause severe
uman disease and

» Lymphocytic ‘\’0-/
choriomeningitis m(o a )( ‘
<4

& : ~ « Haanta virus : pd
are a serious hazard 2 « St.louis t‘ ’ \.a é /
Grou to workers; they may wsCoxiella burnetti encephalitis virus “M

i 7 spread t9 the « Tularemia - « Japanese
(/ community; but wﬂ encephalitis virus
effective treatment * ** « West nile

or prophylaxis is encephalitis virus

&
I ,‘I\W‘ usually available.
O

Lassa

Ebola
Same as group 3 Marbug
PO 0 expect that effective Herpes simiae
4 Mﬂ% Crimean-Congo
¢ J& prophylaxis is usually haemorrhagic
)\ not available GR fever (CCHF)
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Biosatety

el Lab practices Safety Equipment Facility
Work on open lab benches - y
Sink for hand hing.
or tables. PPE (lab coats, gloves, eye bl e bl
BSL 1 : s protection) are worn as Separate doors from the rest of the
Good microbiological haaded facility.
techniques followed ’ ’
Appropriate PPE (lab coats,
gloves, eye protection, and
face shields).
Al isatiiciad to e Biological safety cabinets Sink and eyewash easily available.
2 .
¥ laboratory (BSC) to prevent potential Self-closing doors.
aerosols.
Autoclave or alternative
method for decontamination
Hands-free sink and eyewash.
Access restricted and Appropriate PPE must be Directional airflow from clean areas
controlled at all times. worn, and respirators mightbe  towards potentially contaminated
BSL 3 ired.
Medical surveillance of o ik areas.
laboratory workers. BSC for all activities. Entrance to the lab is through 2 self-
closing and interlocked doors.
Change clothing before BSC and full-body, air- Laboratory in a separate building or
entering and shower upon  supplied, positive pressure isolated in a restricted zone.
iting. it.
BSL 4 — sul Dedicated supply and exhaust air,
Decontaminate all Double-ended autoclave as well as vacuum lines and

materials before exiting. (ﬂmﬁ'm (/ decontamination systems.
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Disease Range

Disease Incubation Period D Incubation period WHCOVID T 144 >
(days)° __’( - ays
CEic'kenpox ) 14-16 days PR fluenza @ - Cholera = 0.5-4.5 days
Cholera =3 days - -
Diphtheria 2-6 dais Common cold * 1-3 (E:kgg?? on o }—; 1d3)a,§/s oY -
. qeas e
gzzgfr?]zgene :1;:2 g:y ] & A CroudI; - HIV —> -3 weeks to months or longer
fisd 2 e monits A denoviruses) ey influenza ———> 13 days
Hepatitis weeks— Dengue — 9 5-8 ?;S: 2-14 days
. ‘
Hepatltls. (& 2 weeks—6 m onths Herpes simplex 8 B 3
Herpes simplex F__7 4 days . )
Iafliienza _’1 = ays @ Enterovirus disease 6-12
Leprosy 3 months-20+ years Poliomyelitis 5-20
Meafles e =P 10-12 days ® Measles (9-12 > w
Meningitis (bacterial) 1-7 days Smallpox 12-1
Mumps ——_—?2_3 weeks Chickenpox 13-17
gfertu(;sirf1 gcéays—zksweeks ® Mumps _____e 16-204 MMK
inwor -6 we
Plague 2-6 days 0 Rubells s 17206 Q 'swm
Polio 7-14 days Mononucleosis 30-50
Rabies 2 weeks-2 months  {Hepatitis A o= H 15-40 of e J
(up to 1 year) Hepatitis B and C owme 50-150, EM: h‘b q"qo
Salmone/la food ponsonlng 12-72 hours Rabies @ 30-100 ,’00 o
@ taphylococcus food poisoning 1-8 hours ‘ Papilloma (warts) 50-150 o =)
Syphilis M ays-3 months = w
AIDS 1-10 yr
Tetanu 3 days-5 weeks © ]

2 gr&o‘p
¢, od
2 S

Tuberculosis “Until first appearance of prodromal symptoms.

zti\‘“"’ -
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# Syphitis & q-90d (P
- %;b veder ¢ !ub%uut FNWM Kassowitzlaw @ —2 o
- Test 5-{ R« MPOMO : V_Q_Q__L O
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Nocardia vs Both are gram @ and form long, branching filaments resembling fungi. *
Actinomyces - 4 ;-
4 Nocgrdia =9 @ Actinomyces
—_—
Aerobe @) Anaerobe ®
* Acid fast (weak) [V .F 00' *&' Not acid fast [}

Found in soil

Caufes pulmonary infections in
immunocompromised (can mimic TB but
with © PPD); cutaneous infections after
trauma in immunocompetent; can spread to
CNS - cerebral abscess

Treat with sulfonamides (TMP-SMX)

./
Treatment is a SNA lfonamidesardia

b

o
K3

Concepts

Medsynapse by Dr. Nikita

Normal oral, reproductive, and GI microbiota
LT ™

Causes oral/facial abscesses that drain through
sinus tracts; often associated with dental caries/

. L ——
extraction and other maxillofacial trauma;

forms yellow “s

ulfur granules”; can also cause
PID with IUDs ‘9% Mo‘ oY {OO“:'\
———
X% Lo ‘oD

Treat with penicillin
@tinomycesin
borac.o

Y
AP

o Rie
!
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Listeria Gram @, facultative intracellular rod; acquired by ingestion of unpasteurized dairy products and
monocytogenes cold deli meats, transplacental transmission, by vaginal fransmission during birth. Grows well at
refrigeration temperatures (“cold enrichment”). NY

Forms “rocket m'ls" (red in 1Y) via that allow intracellular movement and cell-

to-cell spread across cell membranes, thereby avoiding antibody. Listeriolysin generates pores in
phagosomes, allowing its escape into cytoplasm. Characteristig ili

|1m1te! gastroenteritis in healthy individuals.
Q Treatment: ';ﬂ‘
e .

wM i
' s Wi\ 39
°,"2‘5««”’5 ’DRWM
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RASH RARE [

*Ehrlichiosis miﬂ/’! Ehrlichia, vector i‘M Monocytes with (M GA: ) ﬁ
o

@ [:] (mulberrylike inclusions) in Monocytes = Ehrlichiosis

cytoplasm. Granulocytes = Anaplasmosis
= =

Anaplasmosis Anaplasma, vector i ranulocytes with
Y

morulae [ in cytoplasm.

Qfever AJ{ Q Coxiella burnetii, no arthropod vector. O fever is caused by a Quite Complicated
L‘ (l Y \~ Bacterium inhaled a m gattle/ bug because it has no rash or vector and its
0[- <esheep amniotic fluid. Presents with headache, causative organism can survive outside i its
‘\‘ { cough, flulike symptoms, pneumonia, possibly ~ ~ endospore form. Not in the Rickettsia genus,

in combination with hepatitis. Common cause  but closely related.

genl0ay_r

of culture © endocarditis. 2

1 ‘-\“\ \)v \ \
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FIGORE 21-4
Entfropathogenic Escherichia coli
(EPEC) attachment to epithelial
cells. The EPEC are attaching to
and effacing the microvilli on the
epithelial cell surface. The cell’s
filamentous actin is rearranged at
the attachment point

/rY‘aV‘ULU\A Dx ——

, — £i1&C (inv)
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tetamssvonn (OT) Mechanism of Action
Diphtheria tetanus Toxin
@ DT binds to HB-EGF

Cell death

Clathrin-
mediated

@ Ribose modification
inhibits EF-2 and

¢
endocytosis j I
/ protein synthesis w
causing cell death @

@ Proteases partially Protein synthesis

cleave the bond _—
between the DT subunits

ADP ribose
® |
Acidic conditions trigger Lo .
the translocation of the A Low pH /’ Nicotinamide
subunit into the cytosol o \/

B
o

A

aph

catalyzes @
ribosylation of EF-2
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bt \o genstve

Endotoxin LPS found in outer membrane of gram © ENDOTOXINS:
- ————
bacteria (both cocci and rods). Composed Edema
of Q-antigen + core polysaccharide + lipid Nitric oxide
&J‘U A (the toxic component). Neisseria hayg DIC/Death
o\_ - € liEooligosaccharideD Lay- @ Outer membrane
ﬂ €leased upon cell lysis or By living cells by TNF-a
L\/) blebs detaching from outer surface membrane O-antigen + core polysaccharide + lipid A

(vs exotoxin, which is actively secreted). eXtremely heat stable

: Three main effects: macrophage activation IL-1 and IL-6

, {TLR4/CDI14), fomplement activation, and Neutrophil chemotaxis
tissue factor activation. Shock

& .
\/?/
\A» — s —— Fever
— Macr?ﬁ-t;?f/%;clt:‘\;ayn ———  TNFa =25 Feverandhypotension
Nitric oxide_ Hypotensi
> Nitric oXide__ s ypotension
Histamine release:
& Endotoxin ypotension and edema
(lipid A component) »eZomplement activation
L — Neutrop-
f\ ) o Coagulation
"y | Tissue factor activation ——» Ehoan SN
Gram © diplococcr Metabolize glucose N gonorrhoeae is often intracellular (within
and produce(lg 1 ontain neutrophils) LY.
lipooligosaccharides ( ith strong Acid production: i cocc1—@1ltose and

glucose@nococci ucose.

> S°YNAPSE
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— Virulence factors of Neisseria
4 s \ meningitidis

Virulence factors Biological functions

Capsule 7revents phagocytosis
@ndowxin Causes damage of the blood vessels
<*x associated with meningococcal infections ‘
IgA protease ? Destroys IgA immunoglobulin, thereby helps .?ja»,.s:i?j‘qM‘- ki

gonococci to attach to the epithelial cells of
the upper respiratory tract

Lipooligosaccharides Stimulates release of TNF-a, which results in
host cell damage

I
A T
"\6\/0$

0

Quter-membrane proteins

Concepts Mnemonics
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Major
histocompatibility

complex | and Il (T'CRy).
MHCI
Loci HLA-A, HLA-B, HLA-C
MHC I loci have 1 letter

BINDING TCR and CDS8 % |

STRUCTURE 1 long chain, 1 short chain

EXPRESSION All nucleated cells, APCs, platelets (except RBCs)

FUNCTION Present endogenous antigens (eg, viral or
cytosolic proteins) to CD8+ cytotoxic T cells

—— O ——

ANTIGEN LOADING Antigen peptides loaded onto MHC I in RER
after delivery via TAP (transporter associated
with antigen processing)

ASSOCIATED PROTEINS B,-microglobulin

STRUCTURE Endogenous antigen ¢

o, chain

Long chain
Short chain

Cell membrane

Cytoplasm

Medsynapse by Dr. Nikita

MHC encoded by HLA %enes. Present antigen fragments to T cells and bind T-cell receptors

claom an

MHCII p
] <~

HLA-DP, HLA-DQ, HLA—DR)

MHC II loci have 2 letters

TCRand CD4 i 2-
2 equal-length chains (2 o, 2 B)

Endogenous antigen-binding groove

B,-Microglobulin ﬁ* pR

Yemad 9 )
M " nany

APCs N
Present exogenous antigens (eg, bacterial
proteins) to CD4+ helper T cells

Antigen loaded following release of invariant
chain in an acidified endosome

Invariant chain

binding groove

Exogenous antigen %*
(y ogenous antigen

a, chain B;chain |

e

Long chain
Short chain

{3, chain

oSYNAPSE
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Staphylococcus Toxic shock Cross-links B region of
syndrome toxin ~ TCR to MHC clas
(T'SST-1) on APCs outside of the
antigen binding site
Streptococcus Erythrogenid® 7 overwhelming release

of IL-1, IL-2, IFN-y, and

, =
enes \/ TNF-o0 _»

exotoxin A

Toxic shock syndrome: fever, rash, shock; other

toxins cause scalded skin syndr

toxin) and food pdisoning (heat-stable
enterotoxin)

€ £CXI0l1a

(no MM'

Toxic shock-like syndrome: fever, rash, shock;

scarlet fever A

&)

x| TV

/

TSST-1 is a superantigen that binds to MHC
IT and T-cell receptor, resulting in polyclonal
T-cell activation and cytokine release.
Staphylococcal toxic shock syndrome (TSS)—
fever, vomiting, digrrhea, rash, desquamation, e—%
shock, end-organ f?a-ﬂ&e. TSS results in 1 AST
t ALT, t bilirubin. Associated with prolonged
Compare with Streptococcus pyogenes TSS (a
toxic shock-like syndrome associated with
painful skin infection).

* -

¢

2 oS°YNAPSE
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Antigen-
Presenting
Cell

. = Presented peptide recognized by TCR

= Superantigen binding non-specifically
to MHC and recognized by TCR

J
. [am‘g';



Precipitation Curve Negativein 1:20, 1:40 ()

Antibody  |Equivalence | AMtigen i Zoha'of Eqilivalanca © Positive in 1:80, 1;160/@

optimum precipitation

) - - . -
2P ".. ‘.f }-,~ :':' ; ELQ.ZQ.@‘"@ = Antibody excess ( prozo henomenon)
-‘\"‘ " "s }_.”{ excess antibody is fresent

8

= - Postzone

a

§_ excess antigen is present @ a & .

—

g ................................................

i * Prozone and Postzone t

(5] H

5 « phenomena are negative : @Q bi)

§ reactions. == =

g alence (IS RS T DA Y_‘Q Vw

Am f antigen added ‘
PRECIPITATION " " o o
= oS°YNAPSE
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Ag
Prec1p1tate in

OAKLEY
IMMUNODIFFUSION
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e =)
Features Prlmary immune response Secondary immune

1. Lag period 4-10 days 1-3days ¢~ & i N')' y ‘ﬁ}
?. Peak response 7-10 days 3-5 days & / ‘/ 2 /
time . d

3. Antibody response  Depends on the antigen ‘__L_More OISR Rn 1o PHmaviIne

response *
- ()
4. Isotype generate aw < IgG ) C)TW'N“- A

Both thymus-dependent and
independent

6. Antibody affinity Lower * J

5. Antigens Depends only on the thymus

V)%
I§G aviditylassay helps in differentiating past from primary infection — increases with past infection
e

l

1Yo
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N, G, G, G, G, @Gy, 1 \|annoprotcins
—— —— E

—— E T — CY“ P)o.

} Chitin °

| Phosholipid bilayer © w N
of cell membrane ° € M@

| ,/’ N
4\ o\ ¢
O S 1L 4 »
® B-1,3-glucan synthase v' |!
UDP-GlcNAc UDP-Glc

® L Chitin synthase ®

. a,ajadvmannan ® SID o
Lvealve Gop T O
e rAA N
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Gardening, soil, splinters, animal bites/scratches
—
I\Nocardia brasiliensis Gardening,pszplinters

@ cobacteriuriu& fish handling, water exposure
—

3 ishmania brasiliensis  Living/traveling in endemic regions
Skl

QW&M* L. M N
e
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Candida albicans alba = whi e phic;forms pseudohyphae and budding yeasts at 20°C [, germ tubes at
&-onm.

Systemic or superficial fungal infection. Causes oral [d and esophageal thrush in
immunocompromised (neonates, steroids, diabetes, AIDS), vulvovaginitis (diabetes, use of
antibiotics), diaper rash, infective endocarditis (people who inject drugs), disseminated candidiasis

(especially in neutropenic patients), chronic mucocutaneous candidiasis.
Treatment: oral fluconazole/topical azoles for vagina m zoles, or, rarely, echinocandins for

oral; fluconazole, eching @c ins, or amphotericin B for esophageal or systemic disease.

M E DoS'°YNAPS E
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( A

o | L

v - N . N r l N ./d

With warning signs

v

Probable dengue
bl g

Live in or travel to Requiring strict // n"“
/5

y;
N

s 1. Severe plasma leakage:
dengue-endemic area. observation and ‘Z ’P
Fever plus 2 of the medical intervention. @. bsS)
foliciing anteria ® é)dominal bain or) e Fluid accumulation with
o NawEea » tandarnase respiratory distress
e Vomiting * e Persistent vomiting ) L
o Rash B o Clinical fluid 2. Severe bleeding
e Aches and pains accumulation
e + fourniguet test o 'vMUC053| bleed . 3. Severe organ
e Leukopenia e Lethargy/restlessness involvement:
e Any warn sign * Hepatomegaly. _
* Laboratory: increase «(LuerJAST/ALT > 1000 IU/L
in HCT concurrent with ° naired CONSCIOUSNess
&:}Onﬁ rmed dengue rapid decrease in and other organs

platelet count

q' 'wmed
engue (/ h d

Without warning signs

\
/|
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DF/DHF Grade Symptoms

Laboratory

Fever (Acute onset of 2-7 days)

\/ . Fever with two or more of the following signs:
?\* L\ headache, retro-orbital pain, myalgia, arthralgia

‘xﬁ> plus positive tourniquet test
DHF I Above signs plus positive to@et test
D —

DHF I Above signs plus spontaneous bleeding @

e
DHF T Above signs plus circulatory ;E: Jure (weak pulse,

hypotension, restlessness)

r

DHF A% Profound shock with un9etectable blood pressure

and pulse

e

Leucopenia occasionally
Thrombocytopenia, may be
present, no evidence of plasma
loss

Thrombocytopenia < 100,000/& Thrombocytopenia
uL, hematocrit rige > 20% m

Thrombocytopenia < 100,000/
pL, hematocrit rise > 20%

Thrombocytopenia < 100,000/
pL, hematocrit rise > 20%

Thrombocytopenia <100,000/
pL, hematocrit rise > 20%

Haemorrhagic manifestations

%)

Evidenced by positive {)umiguet test, petechiae,
ecchymoses or purpura, or bleeding from mucosa,
gastrointestinal tract, injection sites, or other
locations.

Platelet count of <100 000 cells / mm3m
——

Dengue Shock Syndrome (DSS)

pa—

Criteria for DHS (As above) and
L signs of shoc

ANANAAN a

Tachycardia, cool extremities, delayed capillary
refill, weak pulse, lethargy or restlessness (a sign of

LCduced brain Eerfusiom, ?

DF: dengue fever; DHF: dengue hemorrhagic fever; *Modified WHO criteria; **DHF Grade Ill and IV are also called as

dengue shock syndrome (DSS).
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Pulse pressure <20 mmHg with increased diastolic

pressure, e.g. 100/80 mmHg.

Hypotension by age, defined as systolic_pressure <80
mmHg for those aged <5 years or 80 to 90 mmHg for
—_—

older children and adults.

The first two clinical criteria, plus throm
are sufficient to establish a clinical diagn
the first two clinical criteria is suggestive

bocytopenia and haemoconcentration or a rising haematocrit,
osis of DHF. The presence of liver enlargement in addition to
of DHF before the onset of plasma leakage. In cases with shock,

a high haematocrit and marked thrombocytopenia support the diagnosis of DSS. A low ESR (<10 mm|
first hour) during shock differentiates DSS from septic shock.(6).
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‘fypo of symmetry

Examples

Naked icosahedral \A

" Poliovirus ( P\'w-; N ",,D
N ) ﬁdenovirus

Hepatitis A virus
-

Non-enveloped viruses

—

Naked helical
— ]

2 Tobacco mosaic virus
L4 —

C—
Envelopedlicosahedral '—'9

._H_srpes virus —3) H 0 '\47
® vellow fever virus \) Ou

0 X —
Rubella virus
= '

e o
Enveloped hellcﬂ Q

i [ ]
Corona virus ® 89

Rabies virus o
O—

Influenza virus ©

Parainfluenza virus

umps virus
—

Measle:

Parvovirus
N Yeaas Adenovirus
‘p?
o™ ok
. w‘
y Plcgmavurus
@ Astibvirus ¢. ¢
RNA viruses &qovnms ’\U 0

(-Calicivirus
A
Hepatitis A and E virus

\
%ﬁﬂ

Complex
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Poxvirus
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Enveloped viruses
Herpes virus — _\‘_h: %MDNJ
Hepatiti irus né.
Poxv:rus WM

< n oK / ‘R-P\"'
(CTepats ¢ Virs) %

box
Rubella virus * )
Chikungunya virus *
Dengue virus *
Japanese encephalitis virus *

Kyasanur Forest disease virus

TM Zika virus , ]









A) @mrem / pentamer B) HPV genome organization
ajor capsid protein)

URR E6 E7
Promoter and URR . \
enhancer elements

Viral ORI
L1

W\L.
\O
E1l w\
Early genes o
E1-Replication
E2-Replication and
transcription °
E4-Viral release uu{“ “

Viral genome * Late genes ES-Immune evasion,

W) L1-Major capsid protein 2 ? EG-Binds p53 o a
‘ gMinor capsid protein E7-Binds pRB o
Cellular histone protein =

The natural virus capsid is composed of two proteins, L1 and L2, J Ve

but vaccines only contain L1. ' X 7 My
E6,E7-cancer (INLO 'ﬂ/
=

BT
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CXCR4

Coreceptor

RNA genome

Reverse transcriptasé/
Integrase
Protease

Fostemsavir is a first-in-class HIV attachmentinhibitor that
works by attachingdirectly to HIV d, as a result,
blocking HIV from attachingto CD4 on the host cell.

Two inhibitorsinterfering with the extry process have been m\l)
approved for clinical use. ﬂm‘u revents the interaetiopof

gp120 with the co-receptor CCR5, and T2 O(
Fuzeon) bindsto HR1 in g%4; and prevents the formation of the
six-helix bundle (9,-11).
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a Model structure o@
Envelope glycoprotein 1 @choprotem 2
Envelope lipid Hepatitis C therapy Chronic HCV infection treated with multidrug therapy that targets specific steps within HCV
_ A‘ replication cycle (HCV-encoded proteins). Examples of drugs are provided.
DRUG % MECHANISM TOXICITY
NS5A inhibitors \L¥)
Elbasvir % Inhibits NS5A, a viral phosphoprotein that plays ~ Headache, diarrhea
Capsid proteins Ledipasvir a key role in RNA replication
Pibrentasvir Exact mechanism unknown
Velpatasvir,
b Proteins encoded by the HCV genome NS5B inhibitors
HCV RNA
i ) . Sofosbuvir 4 A3« Inhibits NS5B, an RNA-dependent RNA Fatigue, headache
«——— Region encoding polyprotein precursor ——s < E / s 2 5
v polymerase acting as a chain terminator
Prevents viral RNA replication
Structural proteins Nonslructuj’al protems., NSE /45 inhibitors
" -
P22 gp35  gp70 p7  p23 p70 Qv‘gs p27 pS6/58 Glecapreyj 3 Inhibits NS3/4A, a viral protease, preventing Headache, fatigue
. . . - ‘ l Grazoprevir viral replication =
: | Alternative drug
Envel ope Metalloprotease FN-resistance ibafiri i Inhibits synthesis of guanine nucleotides by Hemolytic anemia, severe teratogen
glycoproteins ngﬂ%%* protein / competi\ively inhibiting IMP dehydrogenase
Nucleocapsid Transmembrane protein Cofactors
Hepatitis C virus (HCV): model structure and genome organisation
Expert Reviews in Molecular Medicine 2003 Cambridge University Press
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SHAPE

Rabies virus 0 %j’y& ’ b“}ld’ Bullet shaped
——

Pox virus D

Tobacco mosaic virus

Linear Genomic DNA

Brick shaped

Rod shaped

Ebola virus E/p M @:ncn‘.ous
——

v =) Siav - asiwlony
Adenovirus == m ‘—__9 Space vehicle shaped

Star shaped
m————

uus wm- __’-ﬂ? Wheel shaped
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Honta- ——,—am, HunParnyonviva: (, j WP | pavonystO

J p /&h Virus Transmlssmn and Mortalltv
Hot A Vw’

(- Horizontal viral tr Nlpah
between chronically
infected natural hosts Virus

STy
Outbreak Outbreak

Pig > Pig U"lne Human > Human
.“ / Datsap ' \ Q
_7 —_—
Infection by Inhal tion ;
S —e :
: Contaminated

of aerosolized excretia
w Human: 40-75% Mortality

from natural hosts
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Ebola virus lifecycle

Enzootic cyle

Epizootic cyle




/3 j

“ Culx s
/
Transmission Cycle of West Nile Virus /48 3 &U TE
.xecbucs 7
—

Bird to Mosquno
> Humans
Amdental Hosts:
People & Animals

Reservoir Host: Mosquito to Bird Insect Vector:
Burd

Mosquitoes

A7~
=

Kyasanur Forest Disease (KFD) Virus Ecology

+of KFOV:
yin drier N Epizootic-Epidemic Cycl
reservoir and v«wfoikyaunwnwest aheu tick Nreovcnnm with an infected months (Nov-June) and in Southwest and Enzootic Cycle pizootic-Epidemic Cycle
Disease Virus (KFDV). Once infected, ticks ~animal, most commonly a sick or recenth ly South India. Ixodid (hard) ticks are both a reservoir | | CCHF cases occur more during the warmer parts of Humans become infected through tick bites and
and vector for the CCHF virus. the year, mostly the spring and summer. There are direct contact with infected animal blood or tissue.

offspring via the egg. transmission has been described. no cases during the winter.

Monkeys and small mammals are common

hosts for KFDV. Infection with KFDV can cause

Q \‘ epizootics with high fatality In primates,
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W Yellow Fever Transmission Cycle—Africa

/ Jungle Urban Intermediate

* Lad 6 (Sylvatic) (Savanna)
Mosquito L SyE & .
Aedes (subgenus stegomyia) - % L = TS
Aede(subgenus diceromyia ’ " >
i - \ Lo\ TN LLEN
Primate L) Human Primate
N == =+ Aedes ofricanus Ve 7 Neree- Aedes aegypti A\\ . += ==+ Semi-domestic M\
Mosquito  Mosquito ito

Sylvatic Transmission

E—

Mosquito

Y
./ \ﬂ/ \p/
Aedes (subgenus stegomyia) % : =

Aede(subgenus diceromyia)

il

—

j E !
Mosquito
Aedes aegypti
Aedes albopictus
n Aedes polynesienis " \-/
\| Urban Transmission Cycle Sexual mansmission
and blood transfusion
n Mosquito

Aedes aegypti

Aedes albopictus} \
Aedes polynesienis, »
W/ 2

N n i

—~4

Dissemination

\‘ /&.Endolhellum

Parvovirus B19 s transmitted between humans bwnamlon, The main target cells of parvovirus

P i w. It is not knowan wh fe virus inftially repicates in the respiratory tract befe ion
1 bone mamow of if the virus is able to cross the lung mucosa and then migrate to the bone marrow. To infect target cells,
parvovirus B19 requires a pnmary receptor Gh4Cer (| ) as well as co-recaptors Kul0 autoantigen and «S1 integrin
that mediate attachment and internalisatio ocylosis. | he Gb4Cer receptor is found on the surface of erythrocytes,
platelets and granulocytes and potentialy plays a role in transference of bound virus 1o other ti . The GbACer receptor s
also expressed in lung, heart, liver, kidney, synovium, endothelium and gut tissue wherg:| rus 819 DNA can often be

d This. vod d viral
otected. This may be invoived in and viral p lmmunopoedia.org
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m‘ pﬁspoﬁalumz v ,c’ospoI ra d Iso spora

Causes Causes Causes
cryptosporidiosis cyclosporiasis isosporiasis

Geog. Distribution: worldwide

<
Parasite takes the shape of oocyst containing sporozoites
Man is infected by ingestion of the sporulated oocyst

P oS°YNAPSE
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A= Infective Stage
A= Diagnostic Stage

Through the eya‘

Through nasal
passages to the
/ lower respiratory
OAmebae (cysts and tract?

trophozoites) can

enter humans in e

various ways

A Through ulcerated
¢ or broken skin

oW

. /9.’ 0“\ . Cysts and troahozones in tissue

S
(3] ‘ TResutts in severe keratitis of the eye. ) )
I~ 4 2 Results in granulomatous amebic encephalitis &

Mitosis
(GAE) andlor disseminated disease in
individuals with compromised immune systems.

1/, 3Results granulomatous amebic encephalitis ':.'f‘fi
BAFEN:HEALTHIER: PEOPLE™ (GAE), disseminated disease (1), or skin lesions
individuals with compromised immune systems.
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Balantidium coli ODPDX

aegleria fowlefi
o PN R e PAM.

Amebaev_penetrme y 0

Water-related the nasal mucosa Amebae migrate to the brain via
— .
the olfactory nerves causing
primary amebic meningoencephalitis
(PAM) in healthy individuals
G d

Trophozoites in CSF and
brain tissue A
Flagellated forms
occasionally in CSF

activities such as &
swimming, soaking ¢

in hot springs, or

using contaminated

hot tap water can

result in water

going up the nose.

o The cyst is the infectious
stage and is acquired by the "

@ host through ingestion of §ome trophozoites
contaminated food or water. invade the wall of the colon.

@\ Infective stage

d Diagnostic stage o Cysts shed in formed stools;
4 Both cysts and trophozoites
may be shed in diarrheal stools.

A= Infective Stage

— o A= Diagnostic Stage
Pomn ; S
1\t

Binary fissign
&,
U
]
- 5 T

BAFER-HEALTHIE re

-~
htp:/iwww.dpd cde govidpdx

Medsynapse by Dr. Nikita Flagellated form



Oocysts shed Sporulated
In feces oocysts

©-®

Contaminated
food or water

N

j«’“ Definitive
host (felid
4 —

Issue cyst
ontaining

bradyzoites

o Tachyzoites
*. ¢ transmitted

through
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placenta
lb@sfeg ”"ou!" umwoﬂs"‘ J .

@
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A = Diagnostic Stage
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SAFER-MEALYHIER-PREOPLE"

A= Diagnostic Stage

A: Infective Stage “/‘

e Oncosphere hatches
Cysticercoid develops in
intestinal villus

&

Humans and rodents are
infected when they inges

Cysticercoid
| in
::'esv;'ops l Autoinfection can occur if
= 0 ©ggs remain in the intestine.
N @ The eggs then release the Scolex
3y / hexacanth embryo, which
Embryonated egg '

\U

ingested by humans
from contaminated
food, water, or hands

penetrates the intestinal villus
>.%) continuing the cycle. J
A -

A

Adult in ileal
portion of %

)l intestine

Eggs can be released through the

0 genital atrium of the gravid proglottids
Gravid proglottids can also disintegrate
releasing eggs that are passed in stools.

Egg ingested
by insect

oSYNAPSE
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T. sollum

Scolex of T. solium Scolex of T. sagmata

Scolex of T. saginata has 4 suckers
and no hook. T. solium has 4 suckers

in addition to a double row of hooks,

Medsynapse by Dr. Nikita @~ o v concepts voo mnemonies



‘ [
Stron loi5¢s stercorah% S g 0
Sy - >

Free-Living Cycle Parasitic Cycle

o The filariform larvae migrate by various
pathways to the small intestine where they
become adults.

e Infective filariform larvae
penetrate the intact skin of
&\ the definitive host.

Rhabditiform
larvae develop
into filariform (L3) \
larvae. Parasitic adult
female in small
% intestine
S
P
&
4] &'
K
Rhabditiform ] . ginfedion.
larvae hatch from Rhabditiform larvae in
embryonated eggs.

<a

[ | large intestine become
1 filariform, penetrate
| |
)

intestinal mucosa (or
perianal skin) and

migrate to other
organs.

5,,}) Dogs may also serve as
6,L definitive hosts.
C

e Eggs are produced\

by fertilized
female worms.

\/\abditiferm larvae
in the intestine are

excreted in stool.

6 Development

into free-living @5 Infective stage
ODPDX adult worms.

4 Diagnostic stage

- MEDoS®YNAPSE
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: / T ; ;
L0terobius scaris scaris
richuris -
vermiculari | = lumbricoides lumbricoides Hookworm
trichiura _ : .
S fertile infertile

2 MEDeSYNAPSE
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5 gy whipworm inworm hookworm threadworm
Ascaris lumbricoides P P

Hookworm

TAPEWORM ROUNDWORM

e OS2

HOOKWORM WHIPWORM

s o\

. i
Fig. 9-12-10 A. lumbricoides, adult female, gross specimen.
a SSYNAPSE  pownd ‘,w“""
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A. lumbricoides Adult Worms= DMR 1999
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Disinfectant bﬁut not sanitizer ﬁHydrogen peroxide Nal

oplasma, ureaplasma P
"

Cell wall free bacteriamers

Genetic reassortment similar to influen;a Rotavifus
LI Lo il ||'< ’?
Endemicin India 3\" Cn (;ﬂF , west nile ( not yellow/ ebola)
T:B cells T WV 3:1
L
COVID cannot be detected by Southern blotting.

'lv'.g-r
a—‘—__“Ny >
/

5

p‘

X

I d
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Disinfectant but not sanitizer Hydrogen peroxide
Cell wall free bacteria= mollicutes Mycoplasma, ureaplasma

Genetic reassortment similar toinfluenza Rotavitus

Endemicin India CCHF, west nile ( not yellow/ ebola)
T:B cells 3:1
COVID cannot be detected by Southern blotting.
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