


e an A7

cemme /.

Med

1S

335 Al

2023 »8) 05 eaiiSy



Trachea
(windpipe)

Right L feft
bronchus o bronchus
AR Left lobes
Right foA A Bronchial
lobes EAAN tubes
N < % :
Pleura \ : Bronchioles

l

-
-
-
e
-
-
-
-
-

W

© www.medindi

‘\\\ Inflammation
o[ lung tissue

~ll-“-

2023 i8I 05 cannisy

A3 Ay S 3




aga i jlad g (gaiy A

Cul gadii gy «Cudiig p gl n le) [lower respiratory tract infection] (SUiad i ol&iwa Cui gic S
M\AJ‘)MJHL\UA:I;&JM‘ L)S\.AAé\S 6.3).&@0.3&1.»\ JJ}AMuJ\ J\ @.QSJJJA \.\ijao)u 4(109 M)

L Gl (San 48 il [lung inflammation] 4 <l ¢l esee #zaal S [Pneumonitis] < e s
A5l b 23b o) e [consolidation] &SI

D 5 S e R0 1) Bl 5 s sl ol ) 48 Cud JliaT il oKy i ie S [PRneumonia) e s
[consolidation] xS (o« Al &S 5 (66l (slalizas

A e Cana g )y Ay gl dia L SO ) aase e s ¢ [Lobar pneumonia]obis! (se s e

Sl (Fipasi ) 5 b b e Ygene 4S 2S  Cinagi | s A [Atypical pneumonia] Jsee s Sisasy o
goad S jale L galiig o y0 4S 298 0 @Ol 4y Ll ) e 68 4 [Bronchopneumonia] (= s s s g
) S S s slasl ) Gl ) (A4S 285« [mucopurulent exudate] S hlae mb 5 Al 84 i
S stas sladmsl 3 [patchy consolidation] sl4a aS) i alagl Gaely 5 2 a2 52

da Jgdll ol (6850 Jald aS ¢y o Ll lim Sl 44 [Interstitial pneumonitis] by i sa 5
Aed e Jsudig n 5 [alveolar sacs and ducts] L5l s olae 5l 4usS

[chronic (e o2iS 5 yud L @L@_d\ Al 58 S0 Gl San Lol el oy g A gla Cuigie Aadia Sl Cuigasy @
AL 5 (SaS o)) en Sl sy e s ) inflammatory or fibrosing process]




Di#@rh{j& Dc’aghos'os epeepls pnewmoniae , H.inPlyenzae ‘

cURT infeettom
- TH ,gp‘nc.aﬂ-
e cCF /Pul monare edema

. cholt’_c.gy.;,l,;s ,Perdorded PU.

“;‘*.{3 e Féven Ch;‘ls rig DVS/ h(‘Jq‘kc‘
Jomh Y s SN and c C.Sor}odd)’cb.

EXc\m'm"@ $

appers (| id puls dry cough at 1,3
InflammaF>n of- Lung * Lung cancey %Pgiéo?t%n Hher become. |
CQ“J&J b oot - ¢ Pulmonav eoSino ‘1;”4 3 e =rper P roductive
~ 'n&o‘_'h ¢ allarg;c ill/ca(ilflp “"\’ 4"*\0 (“6)04-{ . ere & Shapd Paiyn ol

x o p‘dtnonag @mnlpol i d\"‘

P 3 RIS fop,, "P345 5 Rinfla.
® Branclhyislitis C/?‘,QY:\W

%%ﬁr& 3 '."aej Oreng cd by

= Congph;
AT, o ohi
_9PCC¢.Q . JQP
—~ . P
LU o /
—Lnec 22 =
~— —— > T
e i
L s FPare ,' - > = & 7
Fs o S L7, '
< N
> <> v >
-~
B " L -
e ST @ L ’ =
¢ * wel - 1p 0" f T
‘mmu"oumpr.m‘ ; A 2 o%ad v p -4 : > ’
Vance mgein ¥ %% 4 i
. - v » L ‘g
‘”ﬁ(‘mmah‘br\ "'&k ‘gnbmd‘—b L / o

drance o Sovea:
int d&cc—bnnchfga”‘:::bi o‘#‘ 7

-’d‘_ or sw w;. w%

S S,
- RC"." pq k @\s 6°e..”' .
& Wos Hital 8 Focdes Sre, /,} o> 2
.:;9 1-Naco pastric and endotracheal ! "_’-'fi n a_ix:/‘i-..u,- 15 advan c. ) %%Womo”ar
3 be AIE, Swall owing disovier Op= 7
: 2-condaminatdr— by dirky hauds Z- dimmunits JuT to; skesids pm <5y,
Qad"" ond equpmen?s. 3-Prug reSishance duets Lrod... ‘t‘_‘[&\“ P e . r Ca Q™ |

2023 LS| 05 eanis; A5 Sy S 5




Pneumonia

£ Pneumonia Types:

Etiologic Types: _ Morphologic types:
= Infective « Lobar
= Viral = Broncho
= Bacterial = Interstitial
« Fungal Duration:
« Tuberculosis " ACUte.
= Non Infective ~ _Ch_ron'c
« Toxins Clinical:
« chemical = Primary / secondary.
= Aspiration = Typical / Atypical

« Community a / hospital a,

Pneumonia

Consolidation/ ground-glass opacity in patient with fever

Lobar
Single lobe or multiple lobes
presence of air bronchogram

Classification of pneumonia according to CXR:

éé) Lobar pneumonia

1. Homogeneous consolidation | |
2. Silhouette sign.
3. Air bronchogram.
Sign 4 sharply marginated fissure.
Usual Strept Pneumoniae
Cause

Bronchopneumonia

Poorly defined
heterogenous patchy
infiltrates scattered
throughout the lung.
2. air bronchogram.

Staphylococcal aureus —
multilobar + Cavitation+
puematocoeles + abscess

Best diagnostic
clue

Bronchopneumonia
Multifocal “lobular”
Absence of air bronchogram

A. Bronchopneumonia

w r

-

-,
»
B. Lobar pneumonia L\‘
5

H

= CP'(.‘,
O 0F.

,’\\l‘, - efcS)
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\\*‘ { .
C. Interstifiol preumonia : &&,&»
o¥a 2" =
A

Se0

- Legionella

Lobar Pneumonia = Bronchopneumonia Interstitial Pneumonia
Interstitial Aspiration Primary Alveoli Bronchi Interstitium
Pneumonia location of
infection
CXR /CT - Dense - Patchy opacities - Diffuse hazy opacities
pattern consolidation - Septal thickening
- Air
' bronchograms '
Ultrasound - Consolidation - Patchy B-lines
. pattern (often extensive) - May have some consolidation
bilateral, Diffuse Rine et o - Dynamic air
EfE e lobar or segmental bronchograms
distribution. ' .
gravity Microbiology - Mostly - Wide variety of - Viruses
dependent Streptococcus bacteria (including - PJP
predilection. pneumoniae Mycoplasma, - Mycoplasma
Pneumocystis (jiroveci) Stroke, Seizure. - Klebsiella Ch]amydia, Staph,
prcuionia (RCE). pneumoniae Pseudomonas)
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Classification by microorganism

- Viral
. Bacterial
s Typical bacterial pneumonia
- Atypical bacterial pneumonia
- Fungal
. Parasite
Classification by lung involvement
. Lobar pneumonia
- Broncho-pneumonia
. Pleural Pneumonia
heCenT
PNEUMONTA o M e

SINFECTION/TUAAMN ATION OF LUNG TISSUE
STGNS AND SYMPTOMG

ouGH

DIPNOCA
RAPTD BAGATHIN(
4 CHEST PATN
NOTWAL.
TACHYAMOTA OULWESS
Caracteristics of community acquired OV Puecioniy
pneumonia (CAP) AL o e
INOU
= = S = X-08
Typical pneumonia Atypical pneumonia L
acute subacute,
fever, chills subfebril fever
productive cough non productive cough CAVSATLVG AUNTS
pleural pain nonrespiratory symptoms
physical signs ( + ) physical signs ( - ) “’o"&ztxﬁm" Strepococcus Staphylococus
: . = g: : pheumonion " Qureus
lobar consolidation non-lobar infiltration oBLO0D c@@
o PVS
a TUNBES :
2 esnf:neumoniae M _pneumonia a o P i "'ff?&"bl‘ié / . L
4 - PNEVWONTA NEUMONTA
H. Influenzae C.pneumoniae CD C”_i,o
Gr(-)aerop bacillus L. Pneumophila "‘z':tﬂ?u\.‘ D entervoudenioe
Aneorobes Virus 2
COMMUNITY -ACVIMED HOS PLTAL - ALGVIACO
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[multicomponent cleansing (slele dia (5 Sl s SG 4ag® )0 S sk 4 Ll a5 5 Jlad lsa s jlae o
igh e i S plai )3y yiul ¢ system]
S o« K [goblet cells] ala o Jslu dawsioad = 5 [mucus] blae 5o )58 oy sl s (1
NS o S g e har sk 4n caan o S [ciliary elevator system] 38 5a ) suibul 2l 4S (Julin) 7 sha 555 [Cilia] 50 (2
L}J@@JL&QJMQL}Z@DM&@BX&J&P}Yéd;\dﬂ)&)ﬂf@\ﬁ sla ab@@%bw«buhdu
. [ingest and kill] 23S e 5 2ialy o |5 W iS5 e ¢ 8L sla S5 Sle 5 a5l G580 s dids s (3
3S (oo dagti 1) Gus oy S0l (B 5 3S (oe Cabrllae aalen b Caisie ) (A5 ) ol e ) [secretory IgA] el = i IgA (4
.[facilitates viral neutralization]
8 (ca il 81 (s st 4 D) Hlad Gl e glBd j) i e
L las s 5 s SL dan g AUaT ol oS 43 aaled o Jlal 48 ‘gf'lﬁ;é it o8 (5 slan S Jlia 4 (s sy oA gana (s liw 2 e
W e F ¢ A gien Sl Al 5 Sl ey Soad Selidadiy j 5 s 1, 5L e
s e [cellular debris]dshw sla ALy 5 Clagle ((WBC)uhas sla J5alS Ly (Sliad il oSind (ol g8 slalizad o
) 9a sla ol cany e il 31 [resistance] Cweslie caad o ialS ] 4y [[compliance].é‘-.\ki\ Cud yla il 8 () e
sl 8 (Jhun ol s slaliad [collapse] Lis # 4 aie Gl San g obstructs] AS e 25 |y JiSa S

.o

54 [altered ventilation-perfusion relationships] <8 43kl 55 uas s [air trapping]) s
ol ol ad (550 a salinl by (i 0 5580 L ol Cigac e
So b csaa gl ) (Ll [droplet] <) ylad LET &).L. ) le) 2 gl o LRTI el aS il oo [A(;C]UiSi:Ei.Oﬂ].‘.—’LME\ .
e Jiiie aria 3 ) 50

Cowd 4y ) Gl (San i (Olalie g ey pla ¢l atila ot e Jala Ylaial 48 53 50 i) o5l [fomites] sle Cuagd b ulad o
AL aga RSV 6509 43 ¢ omg 9 Jal s 2y )




Pneumonia Pathophysiology

SELECT DEFENSE FAILURES:/—\‘

Inhibition of resident LocAL/SYSTEMIC
alveolar macrophage~- DEFENESES FAIL
phagocytosis, \/

) / PATHOGENS INFILTRATE
& PROLIFERATE

v

Other immune deficiencies R /:_‘

(HIV, Cancer, etc) K. IMMUNE
) ' . SYSTEM TRIGGERED
§_— ALVEOLAR/
S ‘ INTERSTITIAL
Repressed cough reﬂex - INFLAMMATION
rd ~
/
/
i \\L
- I { EAKY ALVEOLAR
/ Y o 5% ,:j 1 WALLS & PULM.
[ (@ AN D@ CAPILLARIES
—— : \ o/,,_--,
Mucociliary impairment -/ ALVEDLI EILL
— @‘\wl FLUID, PRO-INFL
\©D /  MOLECULES &
BLOOD CELLS,
Py 1 P P0SS. PATHOGENS

(GAS EXCHANGE 1S IMPAIRED

W tittees .
M LLILLR 170

| .
|

Impaired mucociliary
function

Inhalation or
aspiration

Impaired immune cell
function

=L
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Js0a) Qiiud Cglite G 4y 4l 3 gd o0 [CAP] 4nela ) (i€ isashy Caely Y gana 4S @%1%)?
A USRS 0 s Gl (Ul (Fsasi o 5us 4) (Sses (S ASL Gile Gy Al 4 se siy S S gy il
_JAJLb_AC) cdd\JJAOJJJJ\GJ\.AG_\M
;) ah H @\.ﬁ: e priow

) (288 4l 30 109 dad ) Q)5 2l )3 (RSV) (el Jlndipsin (g 5 @

(L 5580l (bl s s e gilia ¢l 33 o8l (sla (s pns o 0188l 5l (sl g g) (onalil (S a5 s gl @

sede bl iaS RS
Jee 551 5855 S0 S 5 4 ga g Lawsdly Sl

At Sl S se s JLal Jle ) Chlamydophila pneumoniae s M. pneumoniae
939 V8 g 5 sl T oy 5) LDy T oy 5) ¢ prina o LanDly sSla ¢ iaS £ g0 b g paiila 581 53 LanadIS

N b Ssa iy dn Cnie 5 53 L canle 3 Tatia 2 ol 5l oa d )0 ailia LG8 il alay) el (CMV)
Al lle 23Ble ) a8 g4 €25 98 e G

Sl )y 80  a Caigie ol (BB 5 andi e
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o ™ o 5 ™ z Z . . Z
gl (e sa sty diely oS i 6 80y Jal s e
SARS- s_len L (SARS-CoV) SARS L b je (sUig S (ug 9 O (24U (SARS) s (il Al oyl o
Sl (COVID-19) wesnsbis S (Ssie s len 5 S84 Jale «CoV-2
G Cund PSS 3 S e 5 S ) e b 4 Wl Gl el o580 o SARS-CoV-2 e
Sisie ) G o da ol aptie SO Lol s lan p odle S Al OYLS 5
8 SIS s len laa 45 Wl 4lis [postinfectious multisystem inflammatory syndrome]
(88 M) ) o\)AA
AS Gl (a0 S Cusia (dulac 48 yu) [airborne] 2 nl & 5 (5 yua Hlws e 5 9 S SARS-CoV-2 °
Agd e alls able ) gl 08 Cala
G5 (5 i 4 sk AS 251y e gie U Cadd aBle | atiis (e W) Cuadle (e o) jlan ) 5 )b o
_J.’\J\J.’\ u\.\u)\.a...u e
s e Hom b nad g olan S ke Ol law ) (S sae
OUSle 3 (ome e (g g olen o (bird flu) [Avian influenza] OBy )3V sl e
358 e byl (HENT) A o) 330 sl Jans 5 48 il 835 5 sk 5 [poullitry]
O e AS il sy (B pS gia slal a laglad) ey lag 505 <2003-2004 5 1997 sladle ) o
Bl (YU e 5 S g
AS i Rar g 554 2009 dle )2 (Ssa sLiia b (HINL) A daa (o) 33 lal S o




) il 33 gl 4t 8 et 50 pald Agal ge Alilu ulad e b 48 SO 55l Jalse b o
)5S s e ASLSIle (18 Cushe 3 G e3as 4d) H3sm SuSsh gl 5 asinsl pesS Sl
(n a3l (Ll ga gy D5y 31 ¢ ouald sy D 920038 ¢ 53 DS oS Sl g a6 435S ¢upaad HY 53 Dl
hion R sl Jals b lay gl 5 cpuaiiile )3 Gl sl bl (o S € a8V gunS Lawdly gl
(Ol ) ) Ga)
b a5 yiShsSile ciiana R (sl 025 b 8L ) A0 jke el a5 28 ) igesy e o
soi puflausash 5 (CMV) W Gegny ¢ (0uosbiboml) bz )8 ¢ (M. avium oSS
(& Carinii ) [Pneumocystis jirovecii]

5 SR Ol 0 Lusis) eSS shiliul o 58 Y gere S 508 4 Mise lolay )0 (Hsagh o

L oIk 3 [Burkholderia cepacia] bwbw LM s 500 b [P aeruginosa] s 5s Al (b e 93 g
s oo Ayl YL i

Sin Nombre (529 b 53 [Hantavirus cardiopulmonary syndrome] (s 255 s 51y (8 o jain

Lugi 5395 e Jes ([the deer mouse] ) Uis«) Peromyscus maniculatus Jauy 4S Db e A
Qb e Jotie L) 4n sdd Jaw g i) 81 g Y guiad

Sl GRS 3 Ssasiy b Gle G ([legionnaires’ disease] W s R s lan) Db ga giy Sy 51 e




TABLE 110.1

AGE GROUP

Neonates (up
to 1mo of
age)

1-3mo

Febrile
pneumonia

Afebrile
pneumonia

3mo to Syr

5-18yr

>18yrs

COMMON PATHOGENS*
(IN APPROXIMATE ORDER OF
FREQUENCY)*

Group B streptococcus,
Escherichia coli, other gram-
negative bacilli, Streptococcus
pneumoniae

Respiratory syncytial virus, other
respiratory viruses (parainfluenza
viruses, influenza viruses,
adenoviruses), S. pneumoniae, H.
influenzae (type b,% nontypable)

Chlamydia trachomatis,
Mycoplasma hominis, Ureaplasma
urealyticum, cytomegalovirus
Bordetella pertussis

Respiratory syncytial virus, other
respiratory viruses (parainfluenza
viruses, influenza viruses, human
metapneumovirus adenoviruses),
S. pneumceniae, H. influenzae
(type b, nontypable)

M. pneumoniae, S. pneumoniae,
C. pneumonia

M. pneumoniae, S. pneumoniae,
C. pneumoniae, H. influenzae
(type b,% nontypable), influenza
and coronaviruses, adenoviruses

LESS COMMON
PATHOGENS

Cytomegalovirus,
herpes simplex virus,
Listeria monocytogenes,
Treponema pallidum,
Haemophilus influenzae
(type b,% nontypable)

C. trachomatis,
Mycoplasma pneumoniae,
Chlamydophila
pneumoniae, group

A streptococcus, S.
aureus, Mycobacterium
tuberculosis

H. influenzae (type b,5
nontypable), influenza
viruses, adenoviruses,
coronaviruses, other
respiratory viruses

Legionella pneumophila,
M. tuberculosis

OUTPATIENTS (7-10 DAYS
TOTAL DURATION OF
TREATMENT)"

Outpatient management
not recommended

Initial outpatient
management not
recommended

Erythromycin, azithromycin,
or clarithromycin with close
follow-up

Amoxicillin plus
erythromycin, azithromycin,
or clarithromycin if atypical
pneumonia suspected

Amoxicillin plus
erythromycin, azithromycin,
or clarithromycin if atypical
pneumonia suspected

Amoxicillin, or erythromycin,
azithromycin, clarithromycin,
doxycycline, moxifloxacin,
gatifloxacin, levofloxacin,

or gemifloxacinll if atypical
pneumonia suspected

PATIENTS REQUIRING
HOSPITALIZATION

(10-14 DAYS TOTAL
DURATION OF TREATMENT)*

Ampicillin plus ceftazidime
or an aminoglycoside plus
an antistaphylococcal agent
if Staphylococcus aureus is
suspected

Amoxicillin or ampicillin if

fully immunized for age for S.
pneumoniae and H. influenzae
type b. Alternatives: ceftriaxone
if not fully immunized or local

S. pneumoniae penicillin
resistance is significant, with
clindamycin if MRSA suspected

Erythromycin, azithromycin, or
clarithromycin

Ampicillin

Alternatives: ceftriaxone if not fully
immunized or local S. pneumoniae
penicillin resistance is significant,
with clindamycin if MRSA
suspected; add erythromycin,
azithromycin, or clarithromycin if
atypical pneumonia suspected

Ampicillin plus erythromycin,
azithromycin, or clarithromycin if
atypical pneumonia suspected

Ampicillin plus erythromycin,
azithromycin, or clarithromycin if
atypical pneumonia suspected
or moxifloxacin, gatifloxacin,
levofloxacin, or gemifloxacin

Etiologic Agents and Empirical Antimicrobial Therapy for Pneumonia in Patients Without History of Recent Antibiotic Therapy

PATIENTS REQUIRING INTENSIVE
CARE (10-14 DAYS TOTAL
DURATION OF TREATMENT)*#

Ampicillin plus ceftazidime

or an aminoglycoside plus an
antistaphylococcal agent if S. aureus
is suspected

Ceftriaxone plus nafcillin, oxacillin,
clindamycin, or vancomycin

Erythromycin, azithromycin, or
clarithromycin plus ceftriaxone plus
nafcillin, oxacillin, clindamycin, or
vancomycin

Cefuroxime or ceftriaxone plus
azithromycin, erythromycin, or
clarithromycin with or without
clindamycin or vancomycin

Cefuroxime or ceftriaxone plus
azithromyecin, erythromycin, or
clarithromycin with or without
clindamycin or vancomycin

Ceftriaxone, plus either azithromycin
or clarithromycin with or without
clindamycin or vancomycin,

or moxifloxacin, gatifloxacin,
levofloxacin, or gemifloxacin with or
without clindamycin or vancomycin

“Severe pneumonia, from Streptococcus pneumoniae, Staphylococcus aureus, group A streptococcus, Haemophilus influenzae, or Mycoplasma pneumoniae requiring admission to an intensive care unit. Antipseudomonal
agents should be added if Pseudomonas is suspected.

'Oral administration.

*Intravenous administration for inpatients except for the macrolides (erythromycin, azithromycin, and clarithromycin), which are given orally.
$Haemophilus influenzae type b infection is uncommon with universal H. influenzae type b immunization. Pandemic viruses vary from influenza to coronaviruses (location and year dependent).
lIFluoroquinolones are contraindicated for children younger than 18 years of age and pregnant or lactating women. Tetracyclines are not recommended for children younger than 9 years
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Clinical Manifestations of Pneumonia

Systemic:

A '7§£’f, 3
- High fever ,.\’ S 53* Central:
- Chills E\’L’ )‘V - Headaches
S 2 o/ - Loss of appetite
Skin:

- Mood swings
- Clamminess

- Blueness

Vascular

Lungs: - Low blood pressure
- Cough with
sputum or Heart:
phlegm - High heart rate
- Shortness
of breath
- Pleuritic Gastric:
chest pain - Nausea
- Hemoptysis - Vomiting

Muscular:

- Fatigue Joints:

- Aches - Pain
Image via: Wikimedia

Prneumonia Sympitorns
in Children

Fever

Stuffy Nose g Cough

Shaky Chills

Grunting or
Wheezing Sound

Struggling to S i
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FIGURE 110.1 Acute lobar pneumonia of the right lower lobe in a 14-year-old boy with fever and
cough. (A) Posteroanterior and (B) lateral chest radiographs demonstrate right-lower-lobe airspace
consolidation, which obliterates the silhouette of the right heart border. (From Kelly MS, Sandora

FIGURE 110.2 Diffuse respiratory syncytial virus pneumonia in a
6-month-old infant with tachypnea and fever. Anteroposterior chest
radiograph shows bilateral, perihilar, peribronchial thickening and
fine airspace disease with hyperinflation. (From Kelly MS, Sandora TJ.
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Severe Community-Acquired Pneumonia Caused by
Human Adenovirus in Immunocompetent Adults
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CXRs showing (A) clear lungs, (B) bacterial pneumonia infections manifesting as consolidations in the right upper lobe and retro-cardiac left lower lobe,
and (C) COVID-19 pneumonia infection manifesting as peripheral opacities in the left lung.

anic film

l L

Figure 400-4 Pneumococcal empyema on the chest radiography of
a 3 yr old child who has had upper respiratory symptoms and fever
for 3 days. A pleural fluid ection can be see¢ n tha okt eide The

S




(c) (d)
(a) The normal lungs, (b) The bacterial pneumonia affected lungs, (c) The
viral pneumonia affected lungs, (d) COVID-19 affected lungs

PA
STANDING

LATERAL
STANDING

Pulmonary opacity obscuring the left
heart border




Figure 110-1 Acute lobar pneumonia of the lingula in a 6-year-old
child with high fever, cough, and chest pain. Frontal chest radiograph
shows airspace consolidation, which obliterates the silhouette of the
heart border on the left. The left hemidiaphragm is mildly elevated as
a result of splinting. (From Markowitz RI: Diagnostic imaging. In Jen-
son HB, Baltimore RS, editors: Pediatric Infectious Diseases: Principles
and Practice, ed 2, Philadelphia, Saunders, 2002, p 133.)

-
Figure 400-3 Radiographic findings characteristic of pneumococcal pneumonia in a 14 yr old boy with cough and fever. Posteroanterior
(A) and lateral (B) chest radiographs reveal consolidation in the right lower lobe, strongly suggesting bacterial pneumonia.

Figure 110-2 Diffuse viral bronchopneumonia in a 12-year-old boy
with cough, fever, and wheezing. Frontal chest radiograph shows
bilateral, perihilar, peribronchial thickening, and shaggy infiltrate.
Focal airspace disease representing consolidation or atelectasis is
present in the medial portion of the right upper lobe. The findings
are typical of bronchopneumonia. (From Markowitz Rl: Diagnostic
imaging. In Jenson HB, Baltimore RS, editors: Pediatric Infectious
Diseases: Principles and Practice, ed 2, Philadelphia, Saunders, 2002,
p 132.)

Figure 110-3 Mycoplasma pneumoniae infection (atypical pneu-
monia) in a 14-year-old boy with malaise, dry cough, and mild short-
ness of breath for 1 week. Frontal chest radiograph shows a diffuse
pattern of increased interstitial markings, including Kerley lines. The
heart is normal, and there are no focal infiltrates. Cold agglutinins
were markedly elevated, and the patient responded to erythromy-
cin. This radiographic pattern of reticulonodular interstitial disease is
observed in 25% to 30% of patients with pneumonia caused by Myco-
plasma pneumoniae. (From Baltimore RS: Pneumonia. In Jenson HB,
Baltimore RS, editors: Pediatric Infectious Diseases: Principles and
Practice, ed 2, Philadelphia, Saunders, 2002, p 808.)
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Heart failure
ARDS

Low albumin
Renal failure

Lobar pneumonia

- Streptococ pneum.
- Klebsiella

- TB - viral - fungal

- Aspiration

Neoplasm
Lungca with
obstructive pneumonia
BAC
Lymphoma

Hemorrhage
- Contusion
- Infarction

Others

- Organizing pneumonia

- Eosinophilic pneum

- Sarcoidosis

- Sequestration

- Mitral regurgitation
with RUL edema

Content

Pneumonia

Trauma
Goodpasture

SLE

Edema

- Heart failure

- Volume overload

- ARDS

- Low albumin

- Renal failure

- Transfusion reaction

Bronchopneumonia
- Staph Aureus
- Gram negative
- PCP - Viral - fungal
Neoplasm

BAC

Lymphoma

Hemorrhage

- SLE

- Henoch-Schoénlein

- Wegener

- Goodpasture

Others
Organizing pneumonia
Eosinophilic pneum

- Hypersensitivity pneum

- Alveolar proteinosis

Henoch Schonlein

BAC

Organizing pneum
Chron eosin pneum
Sarcoid

Bronchopneumonia

- Staph Aureus

- Legionella

- Gram negative

- Streptococcus pneum

- Kliebsiella

- Pseudomonas

- Anaerobe

- PCP

-TB

- Aspiration

Vascular

- Septic emboli

- Wegener’s

Neoplasm
BAC
Lymphoma
Metastases

Others
Organizing pneumonia
Eosinophilic pneum
Lipoid pneumonia
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B TABLE 9-1¢

Distinguishing Features in Pneumonia: Bacterial Versus Viral

Organism

Streprococcus
prewmoniae

Sraphylococcus
ALUTELS

Mycoplasma
prewmoniae

(_‘_.a,’:fam: el P.EJ il

preumoniae

Chlamydia
trachomatis

Mycobacterizm
tubercrlosis

Respiratory
viruses

Prodrome

MNone or URI
Influenza

MNone or URI

Influenza

Malaise
Headache

Malaise
Headache

Conjunctivitis

MNone or fever

Rhinarrhea
Cough

Ohiset

Abrupt

Abrupt

Sub-

acute

Suhb-
acute

Gradual

Gradual

Gradual

Sigrns and
Symptars

Temp >39° C
Mild-to-severe
illness

Temp =39° C
Moderate-to-
severe illness

Fever

Cough
Pharyngitis
Lymphadenitis
Mild-to-moderate
illness

]"}_'l-'(_‘r
Pharyngitis
Hoarse voice
Mild illness

Afebrile
Staccato cough
Rales/wheezes

Fever
Weight loss
Cough
Mild illness

Temp <39° C
Mild-to-moderate
illness

WEBC, white blood count; URT, upper respiratory infection.

Laboratory
Studies

WBCT
Blood cultare
positive
{10%0—30%)

WBCT
Blood culture

positive (rare)

WBC normal

WREBC normal

WBC normal

WBC normal
+ PPD

or positive
interferon-

gamma release
assay (IGRA)

MNormal
WBC

7p9.536

Lobar consolidation
+ empyema

Less common:
bronchopneumonia,
interstitial infiltrate,
pneumatocele

Lobar consolidation
l":mp}rcma. Pneuma-
tocele/abscess

Patchy consolidation
Interstitial
Infiltrates

Hilar adenopathy
Effusion

Unilateral patchy
infiltrate

Diffuse infiltrates
Peribronchial
thickening

Lobar consolidation

Primary complex
Hilar adenopathy
Atelectasis/
consolidation
Cavitary lesion

Perihilar infiltrates
Hyperinflation
Patchy consolidation

TABLE 110.2 | Differential Diagnosis of Recurrent
‘ Pneumonia

HEREDITARY DISORDERS

Cystic fibrosis

Sickle cell disease

DISORDERS OF IMMUNITY

AIDS

Bruton agammaglobulinemia

Complement deficiency

Selective IgG subclass deficiencies

Common variable immunodeficiency syndrome
Severe combined immunodeficiency syndrome
DISORDERS OF LEUKOCYTES

Chronic granulomatous disease
Hyperimmunoglobulin E syndrome (Job syndrome)
Leukocyte adhesion defect

DISORDERS OF CILIA

Primary ciliary dyskinesia

Kartagener syndrome

ANATOMIC DISORDERS

Sequestration

Lobar emphysema

Foreign body

Tracheoesophageal fistula (H type)

Congenital pulmonary airway malformation (cystic adenomatoid
malformation)

Gastroesophageal reflux

Bronchiectasis

Aspiration (oropharyngeal incoordination)
NONINFECTIOUS MIMICS OF PNEUMONIA

Autoimmune diseases (e.g., granulomatosis with polyangiitis)

Hypersensitivity pneumonitis
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Table 400-5 | Factors Suggesting Need for

Hospitalization of Children with
Pneumonia

Age <6 mo

Sickle cell anemia with acute chest syndrome

Multiple lobe involvement

Immunocompromised state

Toxic appearance

Moderate to severe respiratory distress

Requirement for supplemental oxygen

Complicated pneumonia®

Dehydration

Vomiting or inability to tolerate O'a' fluids or medications
No response to appropriate oral antibiotic therapy

Social factors (e.g., inability of caregivers to administer medications
t home or follow-up appropriately)

Q

ffusion, empyema, abscess, bronchopleural fistula, necrotizing

ss syndrome, extrapulmonary infection
eomyelitis, endocarditis), hemolytic uremic

nia, acute respiratory iS-. re
itis, arthritis, pericarditis, oste
Sy fdrr:zrre, sepsis.




TABLE 110.1

AGE GROUP

Neonates (up
to 1mo of
age)

1-3mo

Febrile
pneumonia

Afebrile
pneumonia

3mo to Syr

5-18yr

>18yrs

COMMON PATHOGENS*
(IN APPROXIMATE ORDER OF
FREQUENCY)*

Group B streptococcus,
Escherichia coli, other gram-
negative bacilli, Streptococcus
pneumoniae

Respiratory syncytial virus, other
respiratory viruses (parainfluenza
viruses, influenza viruses,
adenoviruses), S. pneumoniae, H.
influenzae (type b,% nontypable)

Chlamydia trachomatis,
Mycoplasma hominis, Ureaplasma
urealyticum, cytomegalovirus
Bordetella pertussis

Respiratory syncytial virus, other
respiratory viruses (parainfluenza
viruses, influenza viruses, human
metapneumovirus adenoviruses),
S. pneumceniae, H. influenzae
(type b, nontypable)

M. pneumoniae, S. pneumoniae,
C. pneumonia

M. pneumoniae, S. pneumoniae,
C. pneumoniae, H. influenzae
(type b,% nontypable), influenza
and coronaviruses, adenoviruses

LESS COMMON
PATHOGENS

Cytomegalovirus,
herpes simplex virus,
Listeria monocytogenes,
Treponema pallidum,
Haemophilus influenzae
(type b,% nontypable)

C. trachomatis,
Mycoplasma pneumoniae,
Chlamydophila
pneumoniae, group

A streptococcus, S.
aureus, Mycobacterium
tuberculosis

H. influenzae (type b,5
nontypable), influenza
viruses, adenoviruses,
coronaviruses, other
respiratory viruses

Legionella pneumophila,
M. tuberculosis

OUTPATIENTS (7-10 DAYS
TOTAL DURATION OF
TREATMENT)"

Outpatient management
not recommended

Initial outpatient
management not
recommended

Erythromycin, azithromycin,
or clarithromycin with close
follow-up

Amoxicillin plus
erythromycin, azithromycin,
or clarithromycin if atypical
pneumonia suspected

Amoxicillin plus
erythromycin, azithromycin,
or clarithromycin if atypical
pneumonia suspected

Amoxicillin, or erythromycin,
azithromycin, clarithromycin,
doxycycline, moxifloxacin,
gatifloxacin, levofloxacin,

or gemifloxacinll if atypical
pneumonia suspected

PATIENTS REQUIRING
HOSPITALIZATION

(10-14 DAYS TOTAL
DURATION OF TREATMENT)*

Ampicillin plus ceftazidime
or an aminoglycoside plus
an antistaphylococcal agent
if Staphylococcus aureus is
suspected

Amoxicillin or ampicillin if

fully immunized for age for S.
pneumoniae and H. influenzae
type b. Alternatives: ceftriaxone
if not fully immunized or local

S. pneumoniae penicillin
resistance is significant, with
clindamycin if MRSA suspected

Erythromycin, azithromycin, or
clarithromycin

Ampicillin

Alternatives: ceftriaxone if not fully
immunized or local S. pneumoniae
penicillin resistance is significant,
with clindamycin if MRSA
suspected; add erythromycin,
azithromycin, or clarithromycin if
atypical pneumonia suspected

Ampicillin plus erythromycin,
azithromycin, or clarithromycin if
atypical pneumonia suspected

Ampicillin plus erythromycin,
azithromycin, or clarithromycin if
atypical pneumonia suspected
or moxifloxacin, gatifloxacin,
levofloxacin, or gemifloxacin

Etiologic Agents and Empirical Antimicrobial Therapy for Pneumonia in Patients Without History of Recent Antibiotic Therapy

PATIENTS REQUIRING INTENSIVE
CARE (10-14 DAYS TOTAL
DURATION OF TREATMENT)*#

Ampicillin plus ceftazidime

or an aminoglycoside plus an
antistaphylococcal agent if S. aureus
is suspected

Ceftriaxone plus nafcillin, oxacillin,
clindamycin, or vancomycin

Erythromycin, azithromycin, or
clarithromycin plus ceftriaxone plus
nafcillin, oxacillin, clindamycin, or
vancomycin

Cefuroxime or ceftriaxone plus
azithromycin, erythromycin, or
clarithromycin with or without
clindamycin or vancomycin

Cefuroxime or ceftriaxone plus
azithromyecin, erythromycin, or
clarithromycin with or without
clindamycin or vancomycin

Ceftriaxone, plus either azithromycin
or clarithromycin with or without
clindamycin or vancomycin,

or moxifloxacin, gatifloxacin,
levofloxacin, or gemifloxacin with or
without clindamycin or vancomycin

“Severe pneumonia, from Streptococcus pneumoniae, Staphylococcus aureus, group A streptococcus, Haemophilus influenzae, or Mycoplasma pneumoniae requiring admission to an intensive care unit. Antipseudomonal
agents should be added if Pseudomonas is suspected.

'Oral administration.

*Intravenous administration for inpatients except for the macrolides (erythromycin, azithromycin, and clarithromycin), which are given orally.
$Haemophilus influenzae type b infection is uncommon with universal H. influenzae type b immunization. Pandemic viruses vary from influenza to coronaviruses (location and year dependent).
lIFluoroquinolones are contraindicated for children younger than 18 years of age and pregnant or lactating women. Tetracyclines are not recommended for children younger than 9 years
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TABLE 110.3 | Antimicrobial Therapy for Pneumonia Caused by Specific Pathogens*

PATHOGEN

Streptococcus pneumoniae with
MIC for penicillin £2.0ug/mL

S. pneumoniae with MIC for
penicillin >4.0ug/mL

Group A streptococcus
Group B streptococcus

Haemophilus influenzae

Mycoplasma pneumoniae,
Chlamydophila pneumoniae, or
Chlamydia trachomatis

Staphylococcus aureus, methicillin
susceptible (MSSA)

S. aureus, methicillin resistant
(MRSA)

Gram-negative aerobic bacilli
(except P. aeruginosa)

P. aeruginosa

Herpes simplex virus

RECOMMENDED TREATMENT

Ampicillin or penicillin IV, amoxicillin PO

Ceftriaxone IV; levofloxacin® or linezolid PO

Penicillin or ampicillin IV; amoxicillin or penicillin PO

Penicillin or ampicillin IV; amoxicillin or penicillin PO

Ampicillin IV or amoxicillin PO if B-lactamase
negative; ceftriaxone IV or amoxicillin-clavulanate PO
if p-lactamase positive

Azithromycin IV or PO

Cefazolin, oxacillin, or nafcillin IV; cephalexin PO
Clindamycin or vancomycin IV; clindamycin PO

Ceftriaxone with or without an aminoglycoside IV;
amoxicillin-clavulanate, cefdinir, or cefixime PO

Ceftazidime IV with or without an aminoglycoside?;
ciprofloxacin'! if susceptible PO

Acyclovir IV

ALTERNATIVE TREATMENT

Ceftriaxone, clindamycin, or vancomycin |V;
cefuroxime, cefpodoxime, levofloxacin,t or
linezolid PO

Ampicillin, levofloxacin,T clindamycin, or
vancomycin |V; clindamycin PO

Ceftriaxone, clindamycin, or vancomycin IV;
clindamycin PO

Ceftriaxone, clindamycin, or vancomycin IV,
clindamycin PO

Ciprofloxacin' or levofloxacin' IV; cefdinir,
cefixime, or cefpodoxime PO

Erythromycin or levofloxacin 1V,
clarithromycin, erythromycin, doxycycline,’
or a fluoroquinolone™ PO

Clindamycin or vancomycin IV; clindamycin
PO

TMP-SMX or linezolid IV or PO

Piperacillin-tazobactam plus an
aminoglycoside’; fluoroquinolone® PO

Piperacillin-tazobactam IV with or without
an aminoglycoside*

‘Oral outpatient therapy may be used for mild illness. Intravenous inpatient therapy should be used for moderate to severe illness.
TAppropriate respiratory fluoroquinolones include moxifloxacin, gatifloxacin, levofloxacin, and gemifloxacin. Fluoroquinolones are contraindicated for children
younger than 18 years of age and pregnant or lactating women. Tetracyclines are not recommended for children younger than 9 years.
tAminoglycoside dosing should be guided by serum antibiotic concentrations after a steady state has been reached.

IV, Intravenous; MIC, minimum inhibitory concentration; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-susceptible Staphylococcus aureus; PO,

per os (orally); TMP-SMX, trimethoprim-sulfamethoxazole.
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Pathogens causing Pneumonia

VIRUS

Spherical
(Influenza)

Complex

(Bacteriophage)

Polyhedral
(Adenovirus)

Helical
(Tobacco mosaic virus)

Staphyloccus aureus

Salmonella
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Corynebacterium diphtheriae

Streptococcus pyogenes
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Bacillus cereus

Vibrio cholerae
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Klebsiella pneumon
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Helicobacter pylori

Bordetella pertussis
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