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What is epidemiology?

* |sthe art of asking question and answering them ( core science in research)
* It’s (WH questions)

“| keep six honest serving-men (They taught me all |
knew); Their names are What and Why and When And
How and Where and Who”. —Rudyard Kiplingl (1865—

1936)

* Epidemiologists are the scientists that collect, analyze,
and interpret data to inform interventions to halt
further spread.




 Studies of the epidemiology of infectious diseases
include evaluation of the:

* Disease determinants: Factors leading to the
disease,

* Transmission: factors affecting the transmission of
the disease from one person to another, and

* Symptoms: factors associated with clinically
recognhizable disease among those who has the
disease.



* In public health, it is the epidemiologic features—for
instance, the prevalence, incidence, transmission
route, and susceptible populations—that are of
paramount importance in developing a control
program.

* We do health Prevention programs and promotion.

* Clinicians role is to treat a disease may be more
concerned with the clinical symptoms or
pathophysiology.

* To reach the diagnosis & treatment.

S

So, the goal is different , BUT the tool is the same




Epidemiologic Triad

) (3aa Sae GS L infectious diseases e a7 )
chronic diseases (non-communicable diseases)d! e

Agent, host, and the environment

Dose
Strain
Exposure method

T

AGENT

Sex o Species
Age individuals Disease immunity
Nutritional status <— HOST Genotype
Reproductive status Behaviour
Disease status Stress

Toxins
Climate/weather
Population density
Predation/competition
Habitat condition

ENVIRONMENT

The cause of disease

Everything around us.




* Agents are biological, physical, and chemical factors whose presence,
absence, or relative amount (too much or too little) are necessary for

disease to occur.

* Host factors include personal characteristics and behaviors, genetic
predispositions, and immunologic and other susceptibility-related
factors that influence the likelihood or severity of disease. Host
factors can be physiological, anatomical, genetic, behavioral,
occupational, or constitutional.

* Environmental factors are external conditions other than the agent
that contribute to the disease process. Environmental factors can be
physical, biological, social, economic, or political in nature.



TABLE 2.1

Factors That May Be

Associated With Increased Risk of Human
Disease

Host Types of Agents Environmental

Characteristics and Examples Factors

Age Biologic Temperature

Sex Bacteria, Humidity

Race viruses Altitude

Religion Chemical Crowding

Customs Heavy metals, Housing

Occupation alcohol, Neighborhood

Genetic profile smoke Water

Marital status Physical Milk

Family Trauma, Food
background radiation, Radiation

Previous fire Air pollution
diseases Mutritional MNoise

Immune status

Lack, excess




Epidemiologic homeostasis

* Qver time, an epidemiologic homeostasis may form as
agent, host, and environmental factors reach equilibrium

(balance). O e Bla (B GsSh 7 ) e e oS L L
DBl (al e o = 5 ()1l Jia) e o e oS

* When an element contributing to the epidemiologic
equilibrium is disturbed, the population may experience
an increase or decrease in disease occurrence.

* |n state of equilibrium >>> we don’t have a disease
* Disease >>> is a matter of equilibrium distribution.



Agent (A), host (H), and environmental homeostasis (H)
and imbalance.
* Causal forces can strengthen, weaken, or cancel-out each other, tipping the

epidemiologic balance in favor of the host or in favor of the disease causing
agent.

H A
A =
}
Agent becomes more A i The proportion of susceptibles
pathogenic j in population decreases
H At equilibrium

A
steady state
A K\H

) Environmental changes that
Environmental changes that favor the host

favor the agent



 Sometimes host (H) characteristic well different with
time (e.g. increase in age , change his habits to either
H good or bad habits)

* So, H is susceptible part because he's the one where
E the disease will happen.

The proportion of susceptibles  * Difference in characteristic either :

in population decreases dincrease susceptibility
UE.g. : pt. who take immunosuppressant drugs

U Decrease susceptibility

H * Sometimes (let we talk about biologic agents) like
certain viruses / bacteria they change in their
T’ characteristic >>> they became
1. More virulent
E 2. More pathogenic

3. More transmissible
* These things can be either increase / decrease risk to
get the diseases.
* E.g.:resistance bacteria for Abs

Agent becomeas more
pathogeanic



A * Environmental changes can favor (toward) the agent
by get it advantages to cause the disease.

H * E.g.: climate changes

E * Increase temp. in certain regions in the world lead to appear
some mosquitos with certain viruses like : Zika Virus

Environmental changes that

favor the host * So, these mosquitos travels from region to another due to

increase temp. Therefore, virus outbreaks in south US.

* Environmental changes can favor (toward) the Host
* E.g.: Cholera

 Modern lifestyle and hygiene practice so, favor Host
L health

* Bad lifestyle and sometimes natural disaster . so, decline
host health

H f

Environmental changes that
favor the agent



* For example, an epidemic may arise from any of the
following:

* introduction of a new agent into the population

* increases in the ability of an agent to survive in the
environment

* increases in an agent’s ability to infect the host (infectivity)

* increases in the ability of the agent to cause disease once
inside the host (pathogenicity)

* increases in the severity of the disease caused by the agent
once it has established itself in the host (virulence)

* increases in the proportion of susceptible in the population
e environmental changes that favor growth

e environmental changes that favor transmission of the
agent

e environmental changes that compromise host resistance.



In case of prevention, we

The Chain Of infECtiOn mainly try to break this action

Susceptible Pathogen
Host . Sa'g;ena
Elderly F
Irfanms . P:rr'gsaae
« Immunocompromesaed
+ ANYONE!
Could be
Portal of Reservour t on NOT
Entry : Poople - present on
* Mouth . Soil depend on
* Nose - Food
- Eves . VWate! pathogens
« Cuts in skin
Mode of Portal of Exit
. 5 CoughngSnsezing
Trans_mlsslon . oy Secrations
* Direct Contact « Feces
+ Indwoct Contaci
» Vectors




* The diagram above is a model used to understand the infection
process. Each link in the chain must be present and in the
correct sequential order for an infection to occur.

1. Agent - a microbial organism with the ability to cause
disease

Reservoir - a place where agents can thrive and reproduce

Portal of exit - a place of exit providing a way for an agent to
leave the reservoir

4. Mode of transmission - method of transfer by which the
organism moves or is carried from one place to another

5. Portal of Entry - an opening allowing the microorganism to
enter the host

6. Susceptible host —a person who cannot resist an
microorganism invading the body, multiplying and resulting
in infection.



* Period of communicability - the period when you are infectious and
can spread your germs (whether bacteria, viruses, or parasites) to an
uninfected person.

* Disease susceptibility or vulnerability: Persons more vulnerable to
becoming susceptible hosts include the young, the elderly, and
people with weakened immune systems.



Mode of transmission

* Direct transmission: a disease can be transmitted
from person to person (direct transmission) by means
of direct contact (as in the case of sexually
transmitted infections).

* Indirect transmission can occur through a common
vehicle such as a contaminated air or water supply or
by a vector such as the mosquito.



BOX 2.1 MODES OF DISEASE TRANSMISSION

1. Direct

a. Person-to-person contact

2. Indirect

a. Gommon vehicle
1) Single exposure

2) Multiple exposures
3) Gontinuous exposure

h. Vector

- S

Directly,

Sexually (HIV),

Touching (scabies), by biting (rabies),
Vertically from mother to child (rubella and
cytomegalovirus (CMV)).

L:AJ:‘Q"‘L;&

Indirectly: / "
AIvectorlor vehiclef(food- and water-borne pathogens,

ealthcare-associated infections (HAIs), e.g. an infected
catheter).
Droplets over very short distances (Ebola) and by droplet
nuclei, which are smaller and can travel longer distances
(airborne transmission, e.g. influenza and tuberculosis
(TB)).




* Vector — an animate intermediary in the indirect transmission of an agent
that carries the agent from a reservoir to a susceptible host.

* Sometimes there are organisms as insects, arthropods, or even mammals as dogs or
bats who can act as vectors; as a mosquito transmits the malaria protozoans.

* Fomite - a physical object that serves to transmit an infectious agent from
person to person. Indirect transmission : touching contaminated physical objects

* A comb infested with one or more head lice would be a fomite or the dust particles
containing infectious cold virus that remain after droplets of infected saliva are

coughed into the air. At s ons 13a o s o sbY Jlen 550 Gle Galany aa e

e Zoonosis - An infectious disease that is transmissible from animals to

humans.
Most of viruses / bacteria have an zoonotic origin : jump from animals / mosquitos to humans

E.g. : COVID-19 from bats ((idlis)




Infectious Diseases Transmitted
by More Than One Means

* Anthrax is an infection with Bacillus anthracis, the resulting disease has
three clinical forms in humans: cutaneous, gastrointestinal and
inhalation anthrax.

e Different disease manifestation based on route of
transmission:

* Contact with infected animal cause woolsorter’s disease.

* Inoculation of organisms into the skin during butchering of an infected
animal; this type of exposure usually leads to cutaneous anthrax.

* Consumption of meat from an infected animal leads to gastrointestinal
anthrax.

* Inhalation anthrax (most dangerous) occurs when an infectious aerosol of B.
anthracis spores is inhaled and germinates in the pulmonary lymphatic
tissues.



Natural History and Spectrum of Disease

* Natural history of disease refers to the progression of a disease process in an
individual over time, in the absence of treatment.

Onset of
Exposure symptoms
I' e - dl At this point the disease enter in irreversible
ncubation perio .
P state if the pt. doesn't take any treatment
Pathologic Time of diagnosis
. changes
Host Without any l l cure
symptoms
¥ ymp
Stage of Stage of Stage of tage of recovery
susceptibility subclinical disease clinical disease Iisabuhty or death severe
Primary Secondary Tertiary death
prevention: prevention: prevention:
intended to intended to intended to Lewvel :_Df
reduce new reduce reduce prevention
occurrences duration and complications
severity and disabilities




The epidemiologic iceberg

Apparent

The bulk of a
health problem in
a population may
be hidden from
view. This
phenomenon,
referred to as

the epidemiologic
iceberg.

“Sea level”

Inapparent

Uncovering disease that might otherwise be “below sea level” by screening and
better detection often allows for better control of health problems.



ICEBERG ANALOGY COVID19 REPORTING

Germany (reported death/detected 0,25%) United Kingdom (reported death/detected 4%)

! death

I severe disease

l mid/moderate il

t death
DETECTED A severe disease

‘ ‘ %
'UNDETECTED

- mﬁ!{moderate ill

W
N > -
o~ ‘
'\&’_{ 4
N

COVID infected

The case of COVID-19,why testing is importa‘nt?



The Ice-berg at Individual level ....

Disease severity increased with viral / bacterial load in the body

Cell Response Host Response
Lysis of Cell Death of Organism
2 Inclusion body formation Classical and severe T
S or disease :3:
= Cell transformation =
e or Moderate severity 3
g Cell dysfunction mild illness 2
Viral multiplication Agent favoring
s without visible change Infection without
< or clinical illness &
5 Incomplete viral (asymptomatic 5
=] maturation infection) s
= 2
= Exposure without Exposure without 3
% attachment infection =
State of equilibrium
Cell entry

Fig. 2.4 The “iceberg” concept of infectious diseases at the level of
the cell and of the host. (Modified from Evans AS, Kaslow RA. eds. Viral



Clinical and Subclinical Disease

CLASS A: INAPPARENT INFECTION FREQUENT

° We ShOUId nOt Only Example: Tubercle bacillus . __
look at the iceberg, - o B
we need to 0 Percentage of infections 100
CLASS B: CLINICAL DISEASE FREQUENT; FEW DEATHS
understand the Examgle: Measles virus

CLASS C: INFECTIONS USUALLY FATAL

Examile: Rabies virus

e \Which disease we 0 Percentage of infections 100

should screen for?? 7 - B T
Inapparent Mild Moderate Severe (nonfatal) Fatal




As we said the incubation period rely on the type of pathogen.

Sometimes, the inapparent phase which is in the green colour at the figure then
mild, moderate, and fatal (death).

For example; Tubercles bacillus stay in the inapparent phase ( incubation period ) for
along time ,then mild , moderate, severe and fatal for shorter time. So, in this
pathogen the longer phase is the inapparent phase.

Okay, now when we compare TB with measles virus we realise that this pathogen
has longer moderate phase.

In more virulent virus like Rabies virus there are no inapparent, mild , moderate
phases (( directly jump to severe and fatal phases )) .

Dr. Ola asked which disease we must prevent it completely ?? The answer is Rabies
virus, we must give vaccines to prevent the infection because there is no inapparent
phase ( directly jump to severe phase) .

Measles virus also can get a vaccine.
Tubercles bacillus screening good .

Also we take in the consideration the incidence, prevalence, timeline of disease and
it’s severity to make design for health prevention program or promotion.



* CLINICAL DISEASE Clinical disease is characterized by signs
and Symptoms. Exposure J) 4l 8
« Symptoms or signs s all die (9 Ll
* NONCLINICAL (INAPPARENT) DISEASE may include the
following: (48sai i W)
A+ B about time

A. Preclinical disease: Disease that is not yet clinically apparent but
is destined to progress to clinical disease. ( exposure J) 4l

B. Subclinical disease: Disease that is not clinically apparent and is
not destined to become clinically apparent. This type of disease
is often diagnosed by serologic (antibody) response or culture of

the organism.

* Pathogens live long period in your body before the manifestations appear . Ex;
HIV for 10 years and so on ....




 We could be healed from some kind of viruses but still have them in our
bodies ( dormant phase) like varicella zoster virus .

o ey pai b (e g Lo madly (g pdll Jimy (S5 ate AT § (6 jaall lalh,
b pl s AAl) JAeimmunocompromised

they are tested positive for long time = long COVID apxic Sy uli 8 e
with no symptomes.



C. Persistent (chronic) disease: A person fails to “shake off” the
infection, and it persists for years, at times for life.

It will stay for long time

“In recent years, an interesting phenomenon has been the
manifestation of symptoms many years after an infection was
thought to have been resolved. Ex. Long COVID-19syndrome”.

D. Latent disease: An infection with no active multiplication of the
agent, as when viral nucleic acid is incorporated into the nucleus
of a cell as a provirus.

In contrast to persistent infection, only the genetic message is present in
the host, not the viable organism. EX. COVID -19 keep testing positive by
PCR for 3 months in some individuals.



* Persistent (chronic) disease:

chronic S (S g8 43l ) sduay | 5 ba HIV J) infectious disease Jb (i o
persist for years and long time 4¥ disease more than infectious

* Latent disease: (( dormant state ))

multiplication and 4lsasle J8 5 32 19 HIV J) ) el Sy
SO stress (2 OS5 W HSY J) OS5 ol "ladl adle JUa s manifestation
. manifestation on the skin

* So, latent means it stays dormant then it will manifest .
* ( persistent & latent) about the characteristic of the disease.
* (Preclinical & subclinical ) about time.

Jl ¢ua (e latent 4 Cusy disease latent subclinical J) OsSs (Sae Sl o
.time J) ¢us e subclinical s characteristic



eCarrier Status : carrier of pathogen

. 348 s P jump for clinical state Jax L disease J! e

* In a carrier state | only can see it by serologic studies or PCR,, so no
clinical manifestations .

* Infectious or not depends on pathogen characteristics.

* A carrier is an individual who harbors the organism but is not
infected as measured by serologic studies (no evidence of an
antibody response) or shows no evidence of clinical illness.

* This person can still infect others, although the infectivity is
generally lower than with other infections. Carrier status
may be of limited duration or may be chronic, lasting for
months or years.



oxic Lo 43Y carrier status J lie Sao 38w jnapparent phase J) iz o
sl Jiy 3 5 e HIV saie allaPCR Jei Wl (S5 signs or symptoms
He can transmit the disease.

He Ul Jiy a8 e dormant J) Alay measles 4z S5 (e b 5l (Sl e
can’t transmit the disease.

oS AL sler g o el Jay sy L dormant phase Jb 055 Wl measles J) e
latent disease.

When he can infect others ! ¥ slcarrier =il e (Saby JFae
e Carrier : when the person can infect others. (it may work as reservoir

)



Endemic, Epidemic, and Pandemic

Transmission occur, but When epidemics occur at
The number of cases ;
the number of cases : several continents
: increases . .
remains constant -global epidemic-

A



Endemic: cluster of the disease in small geographic area and the disease
prevalence is low . ( continuously low )

Epidemic:cluster of the disease in certain county, for example; corona in Jordan.
(Still within the county)

Pandemic: if the spread of the disease becomes worldwide. ( several countries
are involved)

Hyper-endemic : use it with chronic disease. Ex; Diabetes
Outbreak: sudden raise of cases in specific geographic area or in specific time.
Cluster: group of cases in the same place and time.

Ll ) Lile )y Bl ) agin 8 0sSs cluster )

Sporadic: random cases.



Basic Epidemiology Terms — Levels of Disease
Frequency

* Endemic — disease or condition present among a population at low level in
all times.

* Hyper-endemic-- refers to persistent, high levels of disease occurrence.

* Outbreak — (localized epidemic) — more cases of a particular disease than
expected in a given area or among a specialized group of people over a
particular period of time.

* Epidemic — large numbers of people over a wide geographic area affected.

* Pandemic -An epidemic occurring over a very wide area (several countries
or continents) and usually affecting a large proportion of the population.

* Cluster —refers to an aggregation of cases grouped in place and time that
are suspected to be greater than the number expected, even though the
expected number may not be known.

* Sporadic — a disease that occurs infrequently and irregularly.



Epidemiologic Characteristics
of Infectious Diseases

1. Incubation Period:

* The incubation period of an infectious disease is the time between
exposure to an infectious agent and the onset of symptoms or signs of
infection.

* Infectious agent during incubation period do multiply until it cross a
threshold necessary to produce symptoms or laboratory evidence of
infection.

* During this stage, disease is said to be asymptomatic (no symptoms) or
Inapparent.



J e iy S5V positive 058 b e 3 8l sl JOA testing Llae 131
virus load .

* If it’s negative then the number of viruses aren’t enough to detect by
PCR.

. asymptomatic (S8 -3Y incubation period J) e



Duration of infection

i Infectious period (d) b
A

Primary

case i N
‘ Incubation period
-
+ Time
Infection Start of End aof End of
infectiousness infectiousness infection
Transmission from
primary to
Secondasy secondary case
case
‘ + Incubation period
Onset of Onset of
symptoms in symptoms in
primary secondary
cadse cadse
\. S
'

Serial interval



L (not infectious ) wsx & OsS W exposure J)la (e SO0 e Js) o
point of time to start of infectiousness and L ran (paxy (5 s2all Jaii,
it will continue to the symptomatic period.

) e el el 5 5 (B et (s sael) 55 o
uM g,-% <hed The incubation period depends on the immune system e
il 3 e eb\ (\/ O)wrangeuada.mc Y.Lasse}a VY d)\.mdﬁ\mct\_uh

|ncubat|on AN peally HS) G yall G W IS5V J Zlsy il HiSIg 0 J 2l
. J3 S5 period



* The incubation period from person to another may vary, Why?

* The dose or inoculum of the infectious agent,

sau A inoculation size J) O\ L JSg ¢ amaadl Ao @i ) Glg pull) 238 a8 Jinay o
. g 02 4l manifestation J) sl g =) multiplication (sl

* The route of inoculation, and

* The rate of replication of the organism. ( depends mainly on the immune
system )

Infectious dose or inoculation size - the amount of pathogen
(measured in number of microorganisms) required to cause an
infection in the host. Usually it varies according to the pathogenic
agent and the consumer's age and overall health.



* Incubation period applies to
vector-borne infections; it is
the time that a vector-borne
agent requires for
maturation to infectivity in
the vector before the
organism becomes infectious
to humans, we call it The
extrinsic incubation period.

Jaiy sl Jau g zlisg (a jall @

Intrinsic Incubation Period

Extrinsic Incubation Period Infected mosquito bites
D thor nerson and

Mosquito Ingests DENV  transmits DENV. DENV
Inblood meal. DENV  repjicates In person

replicates inmosquito  3-14 days before

. C .. : symptom onset
The extrinsic incubation person gets bitten by  transmit DENVto person
period can be affected by mosquito
environmental conditions as . . . .
well. 0 7 14 21 28



e sl JU) 38y )l malaria J) Jie JE5 sl das g zlisg () oY) (any @
)5 directly (asidl (add (e Jii L o Al (il mosquito J ueid
c Ol Jaiy aa g (pdms 5 Ada 2l JA)a multiplication dazy (sl o 3Y 4

Ll fase s DENV J QB WS o



Biologic Characteristics of the Organism ( agent)

* Infectivity refers to the proportion of exposed persons who become infected.

* Pathogenicity refers to the proportion of infected persons who develop
clinical disease.

* Virulence refers to the proportion of persons with clinical disease who
become severely ill or die.

 Virulence can best be measured by the case fatality rate or as the proportion of clinical
cases that develop severe disease.

* Immunogenicity is the ability of an organism to produce an immune
response after an infection that is capable of providing protection against
reinfection with the same or a similar organism.




o=l A=y How much this virus can infect people !! (2= infectivity J) e
O Sy (g5 dath (alail © 1 gilail ) (o g il | gum jpad alddl ) v all
.5/10 (& infectivity

\yhaa\ ‘_;\ ua\a.uﬁf\ uA ua\)sY\ (—;@_dr_ cﬂa ua;.u ?S GA pathogematy J) e
3/5 P pathogematy d\ 05S

o) Y G coas 1T il o) 3 pudas adlls S 0l S (';S s virulence J) e
. 1/3 * virulence JI 0sSh sed Mie e 2al 55 Gl je ) agdle ol

immunogenicity J e

memory cells e yuan 43Y Measles vaccine is a life long immunity
YIS

COVID 19 has low immunogenicity (just for 6 months) then J! (Sl e
you need another dose of vaccine.



F CEE Natural History Patterns of Some Important Infectious Diseases

Natural History
Acute with recovery and long-term immunity

Acute with some chronic carriers

Acute disease, chronic sequelge without carrier state

Chronic carriers common (or usual)

Chronic carriers may develop cancer

Disease

Measles, mumps, rubella, polio, diphtheria
HBY, H5V-1 and H5V-2, VIV, Chlamydia trachomatis infections

Group A streptococcal (ARF, AGN), syphilis, Lyme disease

HIV, HBV, HSV-2, HPV, HCV, H. pylori infections, Opisthorchis
viverrini, Schistosoma infections

HBV—Hepatocellular CA
HCV—Hepatocellular CA
HPV—Cervical or laryngeal CA

H. pylon—Gastric CA
HTLV-1—T-cell leukemia
EBV—Nasopharyngeal carcinoma
HHV-8—Kaposi's sarcoma
Opisthorchis—Cholangiocarcinoma




protection (ki Jald8S vaccine ) 32 5 4la) Long —term immunity *
from this disease.

chronic state J! 3 ac 5 Carrier mean still can transmit the disease *
of the disease.

Carrier may develop cancer not just affect other people



* Herd Immunity oo

not got vaccinated but still 43 Cuag Gxe s i delic aadic adiaally ol EY) Q2] Jny o
be protected from the disease
* The level of immunity of the population may be critical in determining
whether an epidemic will occur and, therefore, the risk of infection for
a susceptible individual in the population.
protected by herd ¢S immunocompromised Y vaccines 33 s le ) a3 lll 43 Lgd 3 a4l e
Immunity
* |f the number of immune persons is large enough that it is unlikely

that a susceptible individual will have contact with an infected person,
the population is said to have herd immunity.

* What percentage of a population must be immune for herd immunity
to operate? The level of immunity required (immune individual
percentages) to attain herd immunity depends on the characteristics
of the infectious disease. ( infectivity, pathogenicity, .... )




Herd immunity is defined as the resistance of a group of people to an attack by a
disease to which a large proportion of the members of the group are immune.

3 14 Engechted number offfcases 8 14 Exg.fetchted number ofﬂcastes
ift ine’ t if the vaccine’s effec
g 12 is Iir|nitece1 ;Ig(t:r(\::)nszsvgcceicnated g 12 is limited to those vaccinated
&) &)
g° - g’ Reduced b
c 6 c 6 eauce y
g 4 2 4 / Herd
§ 2 § 2 Number of cases immunity
- : = : actually observed
1958 1959 1960 1961 1958 1959 1960 1961
Years Years
A B

Fig. 2.11 Effect of herd immunity, United States, 1958-61. (A) Expected number of paralytic poliomyelitis cases if the vaccine’s effect was
limited to vaccinated people. (B) Number of cases observed as a result of herd immunity. (Modified from American Academy of Pediatrics News.



Anle V) (Slg o gnladll ;;ycjdﬁ\um‘wu\waﬂs@ﬂw@@w-
to reduce the prevalence and the incidence of disease wiwal ol s ~
we can’t completely remove the cases we protect number of cases by

herd immunity.

u=alaill 25 5l complete eradication 4! Jha A paall s (e calli 3 giSall o
A la agahall ely L eradicated 4Y s smallpox & <l sall 5 Gilgd 4k
e il el Jiiy Jay g8l completely shut down for transmission
global be A juay Wil complete eradication e Jdoasd aai Lal (oS
herd immunity.

as a lab sample in USA 25 50 (S5 35a 50 (e ) G0 Ws smallpox JI e
< animal Jb (A= 4a38 natural reservoir Ju Leayl 292 90 5 and Russia
natural reservoir for J | saaay 15538 La (DU 548 2 ga g0 (650 Ll 4alla

sl ) shad s smallpox



If a large
percentage of
the population is
immune, the
entire population
is likely to be
protected, not
just those who
are immune.

Principles of # A A

HERD IMMUNITY & SOCIAL DISTANCING TR
@ Onset of infection @ Spread @ Eiidl outeuiiie
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we can reach herd immunity either by infection or LUl (A o
JS &bl social distancing s immunisation & OS W 4l «c vaccination
they sl (e agie s sare IS Jla cdla s 4 sa ) g2y Jlia (il
< ) herd immunity J ¢ s jal Jua sid survived and got immuned
sy aaiaally ) JS oany A e i (i yall Gl e 8 S @ligd ¢ naturally
Sa 5 aa a0 ey el T2 405 e an S

we stop the transmission so we Llx social distancing J) s Ll e
control the transmission.

ladl uammi@xpg\ oalAiY) gazn Lo alla J 2y aliall u&\w.
e ) slomy g T pey ol e@-lmyuu»b@&usoual dlstancmg

el got immuned or died Wl sl agba ) Gala3Y) (S immuned.
2 Ja Ui social distancing J)



Jas oSV s immunization then we immuned a lot of people J) Jaxi Ll o
already got immuned so we protect «ladl J=3ill s immuned (e (iU
more people because we break down the transmission in more
efficient way compare to social distancing.

«3¥ social distancing (e dadl (4585 Lela 53 Wl herd immunity J) <l o
51558 not immuned 15355 ) paladY) Ja o GalddV) e 58] e paad
protected .

o s U5 aantiy Qa4 Lyl 43 Jla & Salla o



* The levels of herd immunity and individual susceptibility to infections
are major epidemiologic factors that have influenced the periodicity
and secular trends observed in many diseases, such as measles,
rubella, varicella, and polio.




WHAT HAPPENS NEXT?

Ta predict how SOWID-19 might aormeae andgd go in
temperate regions such as North America and Europe,
researchers have modelled the influence of factors

includimng how long immuniity o the cooronavirus might Based on
last, the role of seasons and whether other coronawvirus . .
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Quantification of Diseases

* Epidemiologists use a variety of measurements to quantify the occurrence
of disease:

* To study the characteristics of any disease and how rates change over time mainly we monitor the
disease prevalence, incidence, mortality rate of the disease and the number of cases in a given
year or month or week.

* The prevalence of disease in a population is the number of people who are infected
divided by the number of people in the population.

* The incidence is either the rate at which persons acquire the disease or the rate at
which the infectious agent is being transmitted throughout the population.

* Both measures always include a unit of time—the number of cases of
influenza in a given year, month, or week.



Surveillance of Communicable Diseases

* Surveillance can be defined as the ongoing and systematic collection,
collation, and analysis of data, and the dissemination of the results to those
who need to know to avoid or prevent infections or epidemics.
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* A disease surveillance system serves two key functions;

* The early warning functions of surveillance are fundamental for
national, regional and global health security. (Alarm for certain
outbreaks and soon ..)

* The programme monitoring function of surveillance of communicable
diseases encompasses a variety of goals such as eradication or
elimination and surveillance to monitor trends of endemic diseases.



Trends of Infectious Diseases overtime
it’s the pattern of the disease
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e Annual Variation

* Infections exhibited marked and repetitive cyclical trends, which depended largely on
an epidemic exhausting the susceptible population and another birth cohort
replenishing it.

* This cyclical pattern indicates persistent transmission.
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Variations of Infectious Diseases Over Decades

o After 1800s, there is at dramatic reduction in
mortality rate that attributed to reduction in
infectious diseases mortality.
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Figure 2-8 Crude mortality rates for all causes, noninfectious causes, and infectious diseases. Reproduced from GL Armstrong,
L.A. Conn, and R.W. Pinner. Trends in Infectious Disease Mortality in the United States during the 20th century. JAMA Vol. 281,
pp. 61-66, 1999.



Form the previous figure ; it’s a stage of infectious disease decline
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What caused these remarkable reductions in the
mortality from common infectious diseases?

One might surmise that the development of modern
microbiology with the understanding the discipline provided
about the pathogenesis of specific infections led to the creation
of vaccines and effective antibiotics to prevent or treat
infections.



* In reality, for most of these infections, the evidence
suggests a more complex scenario.
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Figure 2-9 Mean annual death rate from respiratory tuberculosis, England and Wales. Reproduced from E. Kass. Infectious
Diseases and Social Change. Journal of Infectious Diseases, Vol. 23(1):110-114. © 1971. By permission of Oxford University Press.
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What might account for these declines in mortality?

In Africa, some of these diseases still have high mortality in certain populations.

* For example, measles, which is rarely fatal when it occurs in children in the
United States, is still associated with a 15-20% mortality rate in infants and
children in sub-Saharan Africa.

* Hypotheses to explain this difference have included poorer nutritional status,
earlier ages at exposure, other concomitant infections, higher infectious dose,
and greater crowding during epidemic spread among infants in Africa.

* Clearly, the complex changes that have occurred in society, hygiene, and
lifestyle in the United States and in Europe during the late 1800s and early
1900s have had a profound effect on these diseases.



Questions



