The Outcomes of Infection and Disease
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The “Iceberg” Concept of Infectious Diseases at the Level of the Cell and of the Host
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Possible Outcomes of Infections & Infectious Diseases

Host factors: Microbial factors:
- General state of health - Level of virulence
- Integrity of surface defenses - Number of organisms introduced
- Capacity for inflammatory into host

and immune response - Body sites pathogen targets for
- Level of immunity Potential invasion
- Impact of medical intervention outcome

1
Restoration of host Restoration of host Survival with host’s Death
to complete health to health with health severely compromised

residual effects

Full spectrum of outcomes ‘




Stages of Infection or Disease
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Nonclinical (Inapparent) Disease

v'Preclinical disease: Disease that is not yet clinically apparent but is destined to progress to
clinical disease.

v'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.

v Persistent (chronic) disease: A person fails to “shake off” the infection, and it persists for
years, at times for life. In recent years, an interesting phenomenon has been the manifestation
of symptoms many years after an infection was thought to have been resolved. Some adults
who recovered from poliomyelitis in childhood report severe chronic fatigue and weakness; this
has been called postpolio syndrome in adult life. These have thus become cases of clinical
disease, albeit somewhat different from the initial illness.

v'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.



Distribution of Clinical Severity for Three Classes of Infections

CLASS A: INAPPARENT INFECTION FREQUENT

Example: Tubercle bacillus
V222 B

0 FE'ercentage of infections 100
CLASS B: CLINICAL DISEASE FREQUENT; FEW DEATHS

Examgle: Measles virus
0 R s erceniage of Inlsotions.—
CLASS C: INFECTIONS USUALLY FATAL

Examile: Rabies virus

0 Percentage of infections 100

1 B2 [0 BBE .

Inapparent Mild Moderate Severe (nonfatal) Fatal




Incubation Periods of Viral Diseases

DISEASE

INFLUEMNZA
COMMON COLD
ADEMOVIRUS
DENGUE

HERPES SIMPLEX
ENTERCVIRUS
POLIOMYELITIS
MEASLES
SMALLPOX
CHICKENPOX
MUMPS

RUBELLA
HEFATITIS A

INF. MONONUGLEOSIS
RABIES
HEPATITIS B

From Evans AS, Kaslow RA, eds. Viral Infections of Humans: Epidemiology and Control.4th ed. New York: Plenum; 1997



Illustration of incubation period, duration of infection

Duration of infection

and serial interval
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The Stages of an Clinical Infections, as Typified by the Flu

Entrance of
fiu virus into

Sudden appearance
of high fever, tiredness, Symptome fade as
jeint aches, headache flu virus is eliminated

susceptible person
Incubation Period of
period ‘convalescence
(A) (E)
Day O Day 4 Day 6 Day 9 Day 11 Day 13

(A) A susceptible person could be exposed to flu viruses in respiratory droplets at which time the incubation period begins.

(B) The prodromal phase is characterized by mild signs and symptoms, such as a headache and fever.

(C) The acute period is characterized by sudden symptoms of high fever with chills, cough, tired muscles and joint pain, and loss of appetite.
(D) As the virus is eliminated from the body, the fever breaks and appetite returns as recovery begins.

(E) With the period of convalescence, the body returns to normal.



Patterns of Infection

Primary
{urinary |

infection
Systemic
Localized infeciion
infection (boil) {influenza)

{c) Focal infection Secondary
{vaginal)

infection

{a) i) idl Mixed infection

(a) Localized infection, in which the pathogen is restricted to one specific site.

(b) Systemic infection, in which the pathogen spreads through circulation to many sites.

(c) Focal infection occurs initially as a local infection, but circumstances cause the microbe to be carried to other sites systemically.

(d) Mixed infection, in which the same site is infected with several microbes at the same time.

(e) In a primary-secondary infection, an initial infection is complicated by a second one in the same or a different location and caused by a
different microbe.
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Microbes Causing Septicemia
S E P S I &3P

Staphyloccecus aureus
Streptococcus pneumoniae
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had a lung infection

{e.g.. pneumonial

7 had a urinary tract infection
25%

(e.g., kidney infection) Escherichia coli _ Candida species
- Pseudcmonas aeruginosa
& ! Kiebsiella pneumoniae
11%  had a type of gut infection Enterobacter species
Haemophilus influenzae
- Anaerooes

11%  had a skin infection
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P— ml I Chain of Events Leading To Sepsis & Septic Shock

| Bactororla |

it rrcsrstropa il s

rrord e ffercalfwes erfferrslives

Faalbhicscgerry riayl eslirmi r-l-FIEI:I ! Maslbicegerrmn elirmiresa lesck

L Bl Tl T l
T etiver arrfibicofie fSfhaerareys

e fifer parcscliorc-es

| Ercicyloxirv'ess sooalicasing el i e F ! I'uli:ll:rqplﬂ:u-:l:n -.I:l'r_nul' : |

iry B looycisiressarm

l Hrar frifgeagars I thar moehzasc I

| =1 P | Ebﬂmp]ﬂ'ml:ni‘ =i i qnpl_f_n
l fFronl feropadfes fow l dfread bricpoyerr I
Tiess Liusng teslie ! Iraflzsrmirrnse leasy e-amscrsracie= |
| P e =]
Wrasscacilsalicars l: l Fewer INcreasaed
N hemrt ratss
pi o [aFor RS iy
e flewe o fires
xrrirEsscaires EFresronryy _—— e
I R e e o I
o araciaries B
Hl:rrrlﬂarrhng'[ng Ra ol Ml.l.ll;k:u'n&l:_‘l Flwiposlesryssicars

fFreni
corrriribrefesss for




Common Signs & Symptoms
of Infectious Diseases

Signs

Fever

Septicemia

Microbes in tssoe fuids
Abnormal chest sounds
Skin eruptions
Leakocytosis
Leukopenia

Swollen lymph nodes
Abscesses

Tachycardia {increased heart rate)
Aptibodies in serum

Symptoms
Chills

Pain. frritation
Nausen

Malmse, fatigue
Chest tightness
liching

Headache
Weakness
Abdominal cramps
Anorexia (lack of appetite)
Sore throat

TAKE MOTE: A GUIDE TO THE TERMINOLOGY
OF INFECTION ARNMD DISEASE

Wiords in medicine have great power and cconomy. A single
technical termm can often replace a whole phrase or sentence,
thereby saving time and space in patient charting. The begin-
ming student may feel overwhelmead oy what seems like a
miountain of now words. Howewer, having a grasp of a fow
root words ardd a fair amount of anatomy can help you learn
mmvarty ol Lhese words and even deduce he mmeaninowg of wnfa-
miliar ones. Some axampies of Mmedical shorthand follow.

The suffix #tis means an inflammation and, when affined to
the end of an anatomical term, Indicates an inflammatory
condition In that lecation. Thus, meningitls Is an inflarm-
mation of the meninges surmrounding the brain; encephalitis
is an inflammation of the brain itsclf; hepatitis involves
the liver; gastroenteritis, the intestime; and otitis media,
Lthe roiddle ear. Allbowgh ol all oflarmomalory comadilions
are caused by infections, many infectious diseases inflama
their target organs.

Thee swllix —errv is derived horme Lhe Gresk word figenrre mmearns-
ing bood. When added 1o a weord, it means “associated
with the blood.” Thus, septicemia means sepsis (infection)
ol e blood; bacleremia, bacleria in Ue Dlood; vicemmia,
virnses in the hioocl: and fungemia, fungi in the blood . I is
also apphcable to specitic conditions such as toxermia,
gonococcernda, and spircchetamia.

The sulfix -osds rreans o disedase or mmorkhid prrocess. ™ 10 s Tre-
guently added to the name:s of pathogans o indicate the
discasc theoy causc: for ckample, listeriosis, histoplasmosis,
Loxoplasmrosis, ahigellosis, salrmmorsellosis, and borreliosis.
A variarinn of this suffix is -iogis. as inm rrichoamoniasis ancd
candidiases.

The suffix —-ovma comes from the Greek word onkomas {swell-
ing) and means tumor. Although the root is often used to
describe cancers (sarcoma, melanoma), it is also applied in
somec infoectious discases that causc masscs or swellings
{tuberculoma, lepromal.



Exposure

Clinical Effect

Incubation Periods of Selected Exposures & Diseases

Incubation/Latency Period

Saxitoxin and similar
toxins from shellfish

Organophosphorus
ingestion

Salmonella

SARS-associated
corona virus

Varicella-zoster virus
Treponema pallidum

Hepatitis A virus

Hepatitis B virus

Human immunodeficiency virus
Atomic bomb radiation (Japan)
Radiation (Japan, Chernobyl)
Radium (watch dial painters)

Paralytic shellfish poisoning
(tingling, numbness around lips
and fingertips, giddiness,
incoherent speech,

respiratory paralysis,
sometimes death)

Nausea, vomiting, cramps,
headache, nervousness,
blurred vision, chest pain,
confusion, twitching,
convulsions

Diarrhea, often with fever and cramps

Severe Acute Respiratory
Syndrome (SARS)

Chickenpox
Syphilis
Hepatitis
Hepatitis
AIDS
Leukemia
Thyroid cancer
Bone cancer

few minutes—30 minutes

few minutes—few hours

usually 648 hours
3-10 days, usually 4-6 days

10-21 days, usually 14-16 days
1020 days, usually 3 weeks
14-50 days, average 4 weeks

50180 days, usually 2-3 months
<1 to 15+ years
2-12 years
3—-20+ years
840 years



Pathogens Must Be Able to Leave the Host to Spread Disease: Six portals of exit

By coughing

Through
and sneezing | |

removal
of blood

Through
an open
lesion By an
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In the
urine

In the
feces




Various Types of Infections Associated with Parasitic Organisms

Typc Irefinition
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Acure Shomn bur sgvers courss

Bacieramin Presance of vinble bocreria in the blood

Chronic Persists over a long time

Covart Subclinical, no symptoms

Cross Transmitted betwean hosts infected with different organisms

Focal Exists in circumscribed araas

Fulminating Infectious agent multiplies with great intensity

lotrogcomc Cnused os o result of hoolth cnre

Latent Persists in ussues tor long penods, dunng mast of which there ore no symptoms
Loocnliwed Restrioted o o lonated region or to one or more anatomicol arcas

Miaixed AMore thon one organism proscnt sinmltoaneously

Mosocomiial Develops durnng a stay at a hospital or other clinical care facility

Crpportunistic Duoe to an agent that does oot harm a healthy bhost but takes advantage of anunhealthy one
COrvert Sympilomatic

Fhytogenic Caused by plant pathogens

Frimuary First infecdon thar often allows other organisms o appesr on the scens
Pyogenic Resulis in pus formadon

Secondary Caused by an organism following an initial or primary infectdon

Sepkis i 1) The condition resulting from the presence of bacteria or their loxins in blood or tissues: the presence of pathogens or their toxins in the

Sephcema
Septic shock

Severs sapsis

RE'H. man I I:i.

Subelinicn]
{mapparent
or oowvert )

Systemie

Toxcmaa

P st Sa il B
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(7)) [ysremic response 10 infection: this sysemic responss is manifested by man or maore of the following condirions as-a resnln of infection-
temperature, =38 or <36°C; heart rate, =90 beats per min: respiratory rate, =20 breath=: per nun. or pCOy, <232 mm [g: leukocyte count.
=200 cells per mi”, or > 1U% immoone {band) forms

Blood poisoning associated with persistence ol pathogemie organisms or their toxins m the blood

Sepsis with hypotension despite adequate Hud resusciintion, along with the presence ot pertusion abnormalities that may mnclude, but are not
limited to, lactic scidosis, oliguria, or on acute alleration in mental statos

Sep=is associnted with orgnn dysfunction, hypoperfusion, or hypotension: hypoperfusion and perfusion abnormaolities may include,; bot are not
Tnannndessl luw, Lot i dunsas, |.|'|i£||.ri.'1, ert ann ke aallersat o b wnental sialos

m.“t'lll LR I.I)l LR A=t _.-Ihil.1'| I'.ilrl:'

o demecinble symproms or manifesmations

Spread throughout the body
Condition ansing from toxins in the blood

Caused by a parasitic organism that is normally found in animals other than humans



