Respiratory infections
Why it's important to talk about respiratory tract infection??   
It’s one of the most common causes of the ER & GP visits-
-The respiratory system (RS) is considered the most commonly infected system. 
 Starting with anatomy "slide 3"**
When we talk about RS we start from tip of your nose down to the bases of the lungs "respiratory units" & it's divided in to two major categories: upper & lower 
some infections can start from rhinitis & nasal cavity infection then descend down to the lungs in fact  the lining mucosa of URT is the same mucosa that goes down to the lungs so any infection up can go down but there is infection that affects the upper part & doesn’t go to the lower one.
What is the function of RS? "Slide 4"
The major function as we all know is the gas exchange "takes oxygen & get out carbon dioxide"
-produces the sounds so infections in the larynx & trachea affect the sound 
-  Filtration of inspired air is v.imp "mouth breather patients who have blockage of noses have problems more than normal people"
-    helps in the regulation of blood pH, when we have metabolic problems that cause acidosis & alkalosis the lung will compensates by controlling the respiratory rate(RR): 
 When the RR increases" we get rid of CO2" >>alkalosis 
Decrease the RR "more CO2" >>acidosis
So it's one of the mechanisms that buffer the system when we have metabolic insults .
"slide 5" the infection of otitis media & ear is considered part of URT infections .
"slide 6" as we said the upper portion start from nose, nasal cavity,  sinuses, pharynx until we reach glottis.
"slide 8" LRT is divided functionally to two portions :
1-Conducting airway "pass the air downward": it's the major airway composed of trachea & its start to divide into R& L bronchi that divides in to subdivisions until terminal   bronchioles.
2-respiratory portion "lung tissue" start from respiratory bronchioles, alveolar ducts, and alveoli & it’s the factory for gas exchange "main function of respiratory system"

Q: bronchioles are considered what??? it’s the end of conducting , when there is interface btw alveoli & bronchioles it’s the start of respiratory zone. "slide 10"
"slide 11"its important to know defense mechanism that the body do it to protect itself from infections from the outside :
The 1st & the most imp. Mechanism is cough reflex  ,a lot of bugs & germs enter the body  by breathes even in the cleanest places ,when they enter "especially large one" we start coughing to get rid of it .
The people with neurological insults who have cerebrovascular diseases that affect centers of coughing they will develop very bad problems:
1- when the pt. can't cough>>>so he can't protect his own airway , the bugs will go downward &cause infections .
2-aspiration could happen ,even the saliva will go downward to the lungs.

If the bugs enter even in presence of normal coughing the next defense   mechanism will begin which is  Mucociliary clearance .
The airway from nose to the conducting system is lined   with mucociliary epithelium, as we know cilia will escalate the germs upward until its get out by coughing . 
Mucosal immune system  has macrophages that do phagocytosis ,lysozyme ,IgA antibodies & a lot of mechanism that will work if the germs go downward. 
 All these mechanisms will work stepwise or together to prevent infection from getting downward. 
"Slide 12" the first 5 infection more common than the last 3 points.
"slide 13" infection rate is very high due to short incubation periods 3-4 days or less sometimes .most of the time the etiology is viral "viruses is the commonest cause"  & no need for treatment unless we have secondary bacterial infection.
"Slide 14" unlikely to have bacterial infection primarily, most of the time it's superimposed above viral infection.
URT infections transmitted very easily even by touch to contaminated area "that’s why hand wash is extremely imp. to prevent  transmission", the virus persist for hours out side . Or just talk to infected person & he breaths next to you "especially in crowded areas"
"slide 15" commonest is Rhinosinusitis or sinusitis - Inflammation of the nares and paranasal sinuses, including frontal, ethmoid, maxillary"more common" and sphenoid "less common ".
"slide 16" Epiglottitis (supraglottitis) - Inflammation of the  
superior portion of the larynx and supraglottic area which is a serious problem.

 "Slide 17" commonest infection in the world is the common cold
In the adult the commonest cause is rhinovirus , in children is the Parainfluenzae virus & Respiratory syncytial virus (RSV).
"slide 18" there is a lot of viruses that cause common cold but the most common viruses that we found in the swabs are listed in the slide .
 -Coronaviruses  : there is a new serotype of this virus that resemble SARS coronavirus but its stronger they called it zarqa virus cuz it appears  in zarqa in Jordan "the affected nurses by this virus died after 3-4 month"
- Influenza viruses are common but adenoviruses much more common
-RSV more in children .
  - The numbers next to the viruses' names are types of the same viruses
"slide 19" itching & sneezing  in the nose could happen 
Less likely to cause fever ,if it happened or more sever symptoms developed then it's not a common cold, the common cold cause simple that subside after 3-4 days  but not fever or chills.
Treated by hot drinks, rest ,panadol  ,no need for antibiotics cuz as we said it due to viruses.
"Slide 20" tonsillitis which is part of pharyngitis :
-Most commonly due to viruses.
-the commonest one of bacterial causes is  S. Pyogenes(group A beta hemolytic streptococcus)
"slide 21"
-the causative agent of tonsillitis  differ according to the pt. age :
**<3 years >>since its due to viruses no need to AB treatment ,its enough to give them  oral hydration & antipyretic.
** 5-15 years "the most affected age by tonsillitis " due to group A beta hemolytic streptococcus  GABHS ((15-30%))
**adult 10% due to GABHS, 90% viral
"Slide 23 "sign & symptoms of bacterial tonsillitis :
 Always there is a fever with tonsillitis , when you examine the tonsillitis pt. you will find that the  Tonsillar is hyperemic & enlarged ,rash in the palate.
Important note: If the pt. said that he has cough, runny nose & there is a sputum then it's not a bacterial tonsillitis, also it doesn't affect the voice " no hoarseness" ,these symptoms are not related to tonsillitis .
"slide 24" as we said commonest cause is viral the pt. has  rhinitis, hoarseness, conjunctivitis and cough then superimposed infection happened ,adenoviruses typically known to cause pharyngitis ,also it cause conjunctivitis & GI  symptoms ,so if the pt complain of sore throat  his eye is red, and  has GI symptoms its most likely to be adenoviruses.
"slide 25"    the pic. Show the exudates "white spot",most commonly its associated with   GABHS.
"slide 26"  Lymphadenopathy in the anterior part of the neck .

Why its imp. to talk about  GABHS ?? 
Because of its well known complications ,it can go to other  parts of the body & cause problems.
"slide 27"
Diagnosis  :  gold standard is to take swab , when you notice the exudates in the tonsils area then you take a swab & culture it especially in children (up to 15 year old) "cuz the complications more serious with them" 
You can do rapid antigen test & ASO titer*, the problems of this methods is :
If the pt. had a previous infection we will get +ve result cuz titer remain +ve for one year . so you couldn’t determine if it’s a recent or old infection.
*ASO titer : is a blood test to measure antibodies against streptolysin O, a substance produced by group A Streptococcus bacteria.
"slide 28" Tonsillitis due to Streptococci :
1- Abscess on the tonsils
2- Infection go upward & cause Sinusitis, otitis, mastoiditis
3-go to the brain, make thrombosis in the cavernous sinuse.
4- Toxic shock syndrome
5-Cervical lymphadenitis "inflamed & enlarged"
6- Septic arthritis, osteomyelitis
7-recurrent tonsillitis : they take penicillin monthly.
 Serious complication that they can go to the heart valves"rheumatic fever " & kidneys "glomerulonephritis" .

"slide 29"according to the pt. state"
If the pt. is good & can swallow  we give him the drug orally-
-In the toxic state we give him IV or IM "Benzathine penicillin"
-If the pt. is allergic to penicillin ,the drug of choice is Erythromycine.
"the Dr won't ask about the doses but you have to know the AB that we used to treat tonsillitis & pharyngitis. 

"slide 30" Acute Otitis Media most commonly due to :
1- S. pneumonia 
2- H. İnfluenzae 
3- M. Catarrhalis
If it become chronic  due to other organisms that it's difficult to be removed with the usual AB that we prescribe usually. 
  "to make it more clear otitis media commonly  is due to viral infection as the tonsillitis ,the 2nd cause is the bacterial infection (the bacteria mentioned in the slide is the commonest among the bacteria) 
"slide 32" the normal tympanic membrane is pinkish or whitish & flat .
"slide 33" Chronic sinusitis :there is no absolute recovery ,under control , there is something inside that doesn't heal by usual AB "due to anaerobic bacteria " 
Symptoms for 3 months or years .
"slide 34" predisposing factors of sinusitis :
1-septal deviation :rarely to find people with central septum,this deviation make the bacteria & viruses enter in areas more than other areas.
2- Mucociliary functions :abnormal mucosa or cilia that dosent get rid of bugs in the proper way .
3- Neoplasia :related to their immunity.

"slide 35"  Acute sinusitis usually no need for Abs, usually due to viruses .
The X-ray in the slide: 
The sinus should be black "cuz they contain air", note the left side there  is a line "arrow" which is an air fluid line "infection ,pus " 
the right sinus completely obstructed "all appears white".
This is very common, a lot of pt. come complaining of cough due to sinusitis.
Acute sinusitis >> no need for Tx ,symptomatic Tx if there is a fever we give panadol , antihistamine to reduce congestion 
Chronic sinusitis>>long Tx of AB 2-3 weeks .
"slide 36" Acute bronchitis :
- We go downward & it's get more serious ,so the pt. has symptoms of lower RT infection ""expectorating cough, shortness of breath (dyspnea),  wheezing & chest pain""
-As we said if the pt. has diarrhea, conjunctivitis, otitis with the other symptoms this will give us a clue that the cause is adenoviruses.
-the coughs due to bronchitis can continue for up to three weeks or more even after all other symptoms have subsided ..why??
The virus cause damage to the lining mucosa, its need time to rebuild.
"slide 37"how to know that the infection start by viral then secondary bacterial infection happened??by history ,the pt. will tell you that its start with runny nose ,no cough ,no fever >> after 3 days fever start with sputum & cough.
Secondary infection is due to : H. influenza, S. pneumonia, S.aureus.
Why these bacteria?? cuz they lived there ,in healthy people who have no problems it will cause no harm but if viral infection happened and the result is damaged mucosa so its chance for this bacteria to grow .
"slide 38" Diagnosis is mostly clinical(signs and symptoms).
Normal chest X-ray ,no increase in WBC count .-
-Usually no need for antibiotics Tx unless you note a secondary infection or in riskey pt. like heavy smoker with COPD, immunosuppressed, 
Bronchiactesis even its viral cuz they  differ from healthy people.
"slide 40" Pneumonia:
To tell that this person has pneumonia he should develop a new respiratory symptoms, Not a person with already persistent cough. 
Are there people with persistent cough??yes, smokers with COPD "20% of smokers have COPD"
Smoker definition: smoked 100 cigarettes. 
The smokers who have risk to develop COPD are the ones  who smoked at least  10 back years it means one packet for 10 years, or 2 packet for 5 years.
So the 10 back year people are smokers with risk to develop COPD but not all f them, 15-20% will have COPD.
-Everyone with COPD is smoker,COPD is a disease of smoking but there exception 1/2000 or 1/3000 will develop COPD due to genetic problems that affect collagen of lung like alpha 1 antitrypsin deficiency. "Doesn't smoke but have emphysema whish is a COPD"
So not all smokers will develop COPD "only 15-20% but all COPD pt. are smokers 100% or 99.9% with exceptions.
Why we have to know these figures??cuz these people  Develop pneumonia & infections ,they are risky for this cuz the smoking is a chemical  irritant in general ,not only the 20% of smokers who have COPD will develop the infections >>smoking alone will disturb the immunity & destroy the mucosa .
Hubbly bubbly = 3-5 packets .-
-passive smokers have less risk to develop COPD ,when you inhale a lot of smoke it may irritate the mucosa but it won't cause COPD .
 
 >>> back to pneumonia :
 Again To tell that this person has pneumonia he should develop a new respiratory symptoms,  previously he was normal  then in few days he starts to cough .
Normal person >>recently start cough "new respiratory symptoms "+ new chest X-ray finding "abnormal chest x-ray ,where is the infiltration what is type ?? " 
It has to be new not with previous illness in the lung.
 -symptoms:
- Cough "must be found " & its productive "with sputum green or
 yellow "
Note:
* asthmatic pt. usually has dry cough or white sputum.
  *  there is no smokers cough that the people used to know, the smoker thinks its normal to have cough with sputum ,in fact he stat to have stage 1 of COPD .
-Pleuritic chest pain  it means cough with chest pain, lung tissues have no nerves , pleura contains the nerves so if there is a  problems inside>> the pt. will feel nothing until it reach the pleura ,when you cough the pressure increase inside the lung so it will irritate the pleura so the pain develop "it's clear & obvious >>when he cough he has pain" .
-Tumor away from bronchi: it will enlarge until it reaches the pleura at that time the pt. start to have pain "late stage"
-Tumor near the bronchi: appears early cuz it will obstruct them & pt. develop symptoms early.
-fever most of the time, but there is pneumonia without fever ,always there is special cases in the life i.e immunocompromised pt. like:
1- HIV
2- people in  radiotherapy  their immunities are suppressed with low WBC count "below 1" so they will not have fever. 
3-primary immune deficiency
4-extreme of age, elderly people or very young may develop bad pneumonia without fever & instead of fever hypothermia happened "it has worse prognosis than with fever"

"slide 42" a lot of bacteria's cause pneumonia but  they require specific culture or it can't be cultured  .

Pneumonia classified in to:
1-typical & atypical "old classification" 
Typical means: it caused by typical organism "streptococcus pneumonia"  & pt. develop typical symptoms (cough & sputum  ) "slide 48"
"slide 49" streptococcus  cause typical symptoms and infiltration in the chest X-ray   

Atypical :not due to the commonest organism "not due to streptococcus " but due to  Mycoplasma, Chlamydia, Legionella
 "slide 50"
-develop in young age 
-it may happened with no fever or not that much cough ,no sputum but he has pneumonia that why we called it atypical .
2- the newer classification is where the pt come, how??
a- Person that previously healthy with cough ,chills & fever for 2 days, didn't go to the hospital since 2 weeks >>community acquired pneumonia. "slide 43 "
It caused most commonly by streptococcus pneumonia which cause the typical symptoms  .
b-nosocomial pneumonia or hospital acquired pneumonia.
In which the person enter the hospital due to any cause "pregnancy, surgery, etc" & after 48 hours from entering hospital he develop new respiratory symptoms with chest X-ray finding .
"slide 45" 
-subtype of nosocomial pneumonia is 
1- VAP " Ventilator-associated pneumonia" which occurs in people who are receiving mechanical ventilation  in ICU by putting tracheal tube that goes to the lung to support ventilation . it develop 48-72 after incubation ."this type has the highest risk factor"
Why do we classified pneumonia in to nosocomial & community acquired?? Cuz they differ in the organism so they have special Tx.    
As we know bacterial hospital are stronger , more resistant ,develop mutation, every time you give stronger AB than the 1st time cuz the bacteria become resistant to the 1st AB then to the 2nd AB that why we have multidrug resistant .
2- Healthcare-associated pneumonia (HCAP) 
The pt. doesn't  have community type & he doesn't sleep at hospital but he visit hospital for dialysis , dressing for burn .
We treat them as hospital acquired pneumonia but in less degree.
   
Investigations for pneumonia:  "slide 55 "
-Rarely the blood culture be +ve for pneumonia .
-Every type has its specific test :
Legionella: urine test ,it has special Ag 
-sometimes we take swabs from different places ,in other cases we have to do  Bronchoscopy & lavage 
"slide 57" pneumonia can also be divided according to their effect in the X-ray:
Lobar: involve one lobe of the lung-
 -Interstitial: all the lung is abnormal 
Patchy :more than one place-
Cavity -
"slide 58" 
a>>only haziness around the heart 
b>>effusion in the right lower lobe 
c>>middle & lower left side 
"slide 59": it cause cavity , abscess 
"slide 60" 
   Bronchopneumonia : all the lung become hazy ,not in a particular place 

-you have to know about  CURP - 65 score which we used to determine if the pt. has to be admitted to the hospital or not , not every pt. with pneumonia should be admitted.
C : consciousness
U: urea 
R: respiratory rate 
P: pressure 
65>>age
All these have points that we calculate to tell us about pt. state
 A 65 year old pt and above  >>high risk
-if the urea is high & impaired consciousness or faint with respiratory rate above 35 and his pressure below 90/60 all these are criteria  tell you that the pt. need to be admitted to take IV antibiotics. 
- In hospital also there is another scores :
To be treated in the floor or ICU .
"slide 64" stop smoking ,there Is vaccine for influenza that decrease chance of getting the infection by 53%.
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