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CVS REVISION - 1

Rortic Valve Disorders : b — 1 riek of stenosis

3 leoSlets/ cusps ‘—$[:
& fortic volve B COMSSLATES T — 1 risk of regurg\’coenon

I Sbrous annulus

Aortic Stenosis (AS) 00:04:37
Pathophysiology :
Degeneration/caleificotion portic sclerosis —rodient * o n e stenosis.

of aortic volve + * Young : Bicuspid volve GAV).

Inflammation O &\der15 : Degeneration
(o/w otherosclerosie) coleificotion.
Feotures :

* BAV —> \/oung podients :
- NOTCH | defect.
~ Associoted with aortopothies (momdoecorg cT aor’cogmm).
Note —» Rheumodic e’dolo% :
* uncommon for AS.
* Rheumatic Sever + valulitis— 209 5 RUD (MS + MR > MS + AR » AR + A
(MR > MR + AR
Hemodgnam'\cs :
* Aortic valve opens ot the end of isovolumetric contraction.
* @ gradient b/w Lv § aorta is zero (Lv = 130 mmHg, Rorta. = 130 MmHg).
* RS : valve does not open completely — Gradient ® «x Severity of disease.

Note : Gradient = Mmean transvalvular pressure gradient (mMTPe.

Severe RS : Given by 40/4/\ rule :
* MTPE > 40 mmHg (In sclerosis < 30 mMmHg.
* Peok Slow velocity > 4 m/s (Aeross valve).
* curface areo of valve < | em?® (Normal & 3 — 4),

COmpensa’cor5 mechanism : To maintain cardioc output.
Concentric LV hypertrophy —> T LV moss + | cavity size.

- ] ] |
<% 1 I

|
mild/moderote AS : Severe 0S very severe AS :
Asymptomodic Symptomodic LV failure (Poor progr\os‘\s)

\/
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2 - Medicine

Clinical Features :

Angina. | Syncope | Dyspneo

Poor prognosis it untreated ofter | S yrs 3 yrs ayrs

ﬁng\nou
* T wmass — T 0, demand. * Tachycardia. —> | perfusion time.

e | capillary density (k. wall thickness). ¢ Atherosclerosis.

Syncope /% LV outSlow obstruction —» Fixed cardioc output state even when
T demand.

Dyspnea. : o/t 1 filling pressure (Lvede).

T Lveop —» 1 Lep — | PcwP —» Fluid escapes into pulmonarg interstitium.

exacerbating factors :
A-Fib:
* Contribution of atria fo cardiac output T (as — 40%).
* Thus, A-fib is fatal in AS.
Sﬂs{'em'\c HTN ¢
* Masking of severe AS :
T sep — 1 Rortic pressure — | aradient (Folsely low.
* Thus, strict &P control needed.
Diasnos'\s :
. Transthoracic £cho : To look Sor 40/4/1 rule.
3. Angjiogram : Mandatory (To rule out otherosclerosis).
oh (@ aor’cogmm.
4. Dobutamine stress echo @ To difSerentiote b/w
. LV failure d/t AS @9 mild AS with Pre - existing LV failure

[
Low Slow low 8md‘\ent
exomination F‘md‘mss g

Pulse : Slow r\s‘mg pudse /\

L Peok achieved lote
® Severe AS : Pulsus tordus.—— e «
__/—\—

* very severe AS ¢ < Vi t tor .
ery severe AS : Pulsus parvus e adus\;peah is not achieved

8P : D/ LVH —> MogSKsS RS,

JVP : Only elevated in terminal potients (Not relevan®).
Apex : Laterally displaced Heaving apex (High amplitude sustained apex).
Heoxrt sounds :

* 2i: @ (gjection click — mistaken $or loud SD.
° cg (ﬂa) Loud : BRAV (Vomg)

Sof : elderly (Coleified valve).
Reverse/| paradoxical split (Pa — A : Severe AS,
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CVS Revision - 1 - 3

* %3 ©@/Less than @ filling of o - ®/more than @ flingofa Active space -----
non - comp\'\om’c diloted ventricle. hgpercomphan’c ventricle.
Poecho\ogical : Phgs\o\og\cod.

LV Railure (VQTB severe D).
® [—N\lon - stenosed mitral valve (No ma).

* 4 Speci?xc ‘o AS - df
calthy LA L»Hﬂper’rroph\ed, non-dilated LV
controction ( >
no MR, AR).
® Murmuy ¢

— Harsh ejection 35s’co\ic murmuyr with lode s5§co\‘\c accentuotion.
- Best heard in aortic area g sitting position.
- mixed frequency TLom freq : Loud —» Carotids.
High freq : Soft blowing, musical — Apex (Gallavardin phenomenor.
managemen’c :
. Portic valve replacement (AVR) :
o. DoNe in Severe RS,
b. Bioprosthetic valves (No anticoagulotion needed).
C. F\ngp’coma’c‘\c severe RS : Follow-up —» Gradient > SOmMHg OR Sﬂmp’coms —> AVR.
Note : RS has a rigk of sudden cardioc death.
a. Transcatheter Rortic Volve Implantation (TAVD @ 1§ surgery is ¢/\.
Not open surgeryj no ICU s’co%.

Aortic Regurgitation (AR) 00:34:33
CHRONIC REGQURGITATION
8’6\0\035 :
Root issue : @ Valve leoflet issue :
C Sﬂph'\\'\s * Rheumadtic cause
* marfon’s syndrome * Quadricuspid valve
* ghler Danlos sﬂndrome * Tokoyasu arteritis
* Takayosu arteritis * Ankylosing spondgh’ds

* pehcet’s diseose
* lgsd reloted disease Spec\%c
. Oogan’s syndrome
Pa’chophﬂs‘\olosg :
Hemodgnamics :

* @ diastolic gradient between LV (0 mmHop § aorto (B0 mmHop : 70 mmkg — Favours regurgitation.
* No backleak d/* competent aortic valve.
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&xacerba’cing Loctors :

* Noctumal anginou Bradgcardia ot nigh’c —» more %\\\ng — Pro\onged diostole

Angina. <—{ Blood fo coronary cireulation<— | Regqurgjtation

* Systemic HTN :1 Rortic pressure —> 1 erodient — 1 Requrgjtation.

Relieving factor : exercise/NT&/Nitroprusside.
Vasodilakotion — |, Rortic pressure — |, @radient — | Regurojitadion.

Oompensdcorﬂ mechanism @ gccentric hﬂperkrophﬂ with dilotodion.

Clinical Features :
mild/moderote AR :
* Asymptomatic (Since ejection fraction is ™.
* Occasional palpitodion.
* LvedP § esv (end systolic volume) is @),
Severe AR ¢
* LV failure (gjection fraction is @) o low).
e Lveor 11 Dyspnea.
cesv s ®ve
* T2 ||| DeP (Amost zero) — wide pulse pressure — Hill’s sign :
Lowex limb &P
exceeds upper limb
&P \oﬂ 30 mmHg.
gxamination Findings :
Pulse :

®[—>Qap\d upstroke § downstroke.
l. C,ol\apsing pulse : H'\Sh volume

=\ - sustained peak.

a.Bisteriens pulse ——— Two peaks in systole.

BR/AR + mild AS/HeD

Note : Pseudocollapsing pulse — @) volume + Rapid ups’croKe/ downstroke
(ceen in MR + well sustained peak.

&P : Wide pulse pressure.
JvP : Changes on\g in terminal disease.
Apex : Hyperdynamic apex, down § out.
Heart Sounds

* g : 5o ol (Premodure closure). E—T

Delayed A3 (> Root issue : Loud Sa. * Premoture : Soft closure.
" 1 elood in Lv ® L»Lea%ek issue : Soft 4. * Delayed : Loud closure.

® sa

* 33 : Heoard in failure.
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CVS Revision - 1 - 5

® <4 : Not heard.
* murmur : edm (end diagtolic murmur).

~ High pitched, soft blowing,
- Decrescendo.
= Austin = Flint murmur : Low pitched a/t displacement of anterior mitral leaflet.

/

Cole Cecil muwrmur @ Radiotes to axillo.
managemen’c :

AVR :
® Done in sEjmp’comod'\c severe PR.

. . . gjection fraction £ SS %.
C F\sgmp’comoenc pa’nerﬂ' with $5/50 rule —E:

LV end 535’@\'@ diameter > SO mm.
ACUTE REGURGITATION
Presentations :
Acute pulmonary edemo. (/% sudden T LvedP — 1 PCLOP) + Cardiogenic shock,
Couses :
* Infective endocarditis.
* Portic dissection : Acute AR + chest pain.
* Rupture of sinus of Valsalva : Acute AR + Right heart failure symptoms.
~ Immediate Mx : NT&/Nitroprusside.
- Definitive mMx : AVR.

Mitral Stenosis (MS) 00:52:28

mitral valve :
° 2D structure.
* gurface areo: 4 - b em,

* Ports:
- Annulus. - Pap\\\ar5 muscles.
- Leodflets with commissures. - Adjacent LV mﬂocard'\um.
- Chordoe.
Types of Ms :
l. Progress\\/e mns: > 1S em?
R Asgmp’comoedc
a.Severe MS : < 1S om —E:
Sﬂmp’comoedc

2, Ver5 severe MsS & < | em?
e’dopa’chogenesis :
mModn e’cio\o% : Rheumadic origin.
nMaoin poecho\o% : Commissural fusion —» Figh mouth abnormod'\’cﬂ.

(s - a0yrd) ms + mR (Mm/o).
PRF » RHD —
ms + AR.

Medicine Revision ¢ v4.0 «+ Marrow 8.0 « 2024
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HemodBnamics q compensodion
* Normal : ventriculox ‘%\l\‘mg iS passive 7 active § ocCurs across an open valve.
* Inms:
- T LAP ot rest for ventricular flling,
- On exertion —» | diastole time —» 11 LAP Sor ventriculor Silling,.
- Very severe ms : LV failure.

Dgspne e moderate MS T oCLP
First SﬂmPJfom of: Severe MS
* AS: Angina. Pulmonary hypertension <— 1 pulmonary artery eoP

° pR: Pa]p'\’coedon

O Dﬂspnea ok rest
e mMms: DﬂSpnea

® RvH

on exertion

O Hﬂper’cens‘\\/e ’fr'\cusp'\d regurg\’coedon

Clinical Features :

° Pudmonarﬂ hﬂper’cension reloted * Ortner’s sgndrome :
symptoms. D/t compression of RLNL

* Pudmonarﬂ edema. (In kachgcard\o@. * Hoarseness of voice.

* - Sb. * dysphagjo. :

° Hemop’rﬂs‘\s ' /% pujmonar5 /% compression ot esophagus.

capi\\a@ apoplexg.
gxamination Findings :
Pulse : Normal. VP : glevoked (O/t RVHD.
&P : Normol. Apex : Tapping apex (Loud, il-sustained SD.

Heart Sounds
* g Loud Sl 0 Velocity of valve closure.
E Downward position of leallets (O/t inadequate Lv Silling).
Delo%ed closure.

® Sa ® 53 %4 : Not seen.
~ Loud, palpable P2 d/t Pulmonary HTN. * murmur
- A3 - Pa widening : Pulmonary HTN with - Low pitched, mid
RV failure. diastolic (Md.
* Opening snap (09 : - Presystolic accentuation
- Seen in organic MS. (Absent in A - Kb).
- o/t 1 Lae

- Severity o MS _E:Long duration of murmur.
Short sa - 0% 9op.

Medicine Revision ¢« v4.0 « Marrow 8.0 « 2024



CVS Revision - 1 - 7

managemen{ :

. Pulmonary edema. —» Control heart rote _E:f’ - blockers

Vempami\/ Diltiozem
a. Hn’dcoagu]a’don : Oral vitamin ¥ an’mgoms’cs

3. Surgery : Percutaneous mitral balloon valvotomy / commissurotomy
Upon Lailure : mitral valve replocement.
(* line Sor : Colcific MS +/ mod/Severe mMR/LA clob)

Dx * Trons esophageod echo

Mitral Regurgitation (MR) 01:10:38

Acute MR :
° D/t posteromedial papillary muscle rupture.
* <een in inferior wall Ml (ReA involvemend).

Chronic MR :
1° R : a° MR (nnocent bgs’cander mechanism) :
* RHD: MS + MR (m/o). me LV dysfunction —> Annulor dilotadion.
* mvpP: De\/e\oped countries. bege’cs{ A
_ . LV remode\\'mg - a° MR,
* gL e/Rheumatoid arthritis. MR
Pa’chosenesis g

Hemodgnamics : Reduction in afterlood.
LV - LA Sradier\’c >>> LV - Rorto gradien’c.
(LA = IommMHgj LV = 130mmHg; Aorta. = 130mmHop.

worsens with hﬂper’cens'\on
(1 aortic pressure).

Relieved bﬂ Nitrotes :

Regurgitation into LA, vasodialation ( |, pressure).

LvedP @ / Lv sV @) / gjection fraction @).
Oompensoedon : eecentric hgper’trophﬂ with dilotodion of Lv.

Clinical Features :
* mild/moderote MR : Podpi’ca’don/ Asymptomatic.,
* Severe MR : LV $ailure —» gjection $raction ©/ | | +Lveor/Lvesv 1 1.

exominations Find‘mss g

Pulse : Pseudocollapsing pulse. Pulse in LV Lailure :
&P : Normal. ® Pulsus alternans
JVP: Novrmoaol. ® Pulsus dicroticus

Apex : Hyperdynamic apex; displaced down § out.
Heoart sounds *

o o oot g ﬁc Poor coaptation of leaflet.
| dp/dt of isovolumetric contraction.

® Sac 8&(\5 A4 + Normal Pa —» Wide Sp\'\’( Sa.
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* 33 : Heard (gven without Sailure).
* 34 : Not heard.
. Murmurs ¢ Pansgs’co\\c MU TN

- H'\Sh pitched.

- So¥t blowing,.

- Seen in the apex.

- Rodiotes to axillo.

mgxomodtous Degenera’c'\on g
nMVP + MR,

mve
Click § murmurs  Non ejection click
* Dynamic ausculttation (Volsalva. § standing).
e | {Lv cavity size — | | chordae stretch —» 1 1 Prolapse

Click moves closer o Sl

Long durodion murmuy.

* Al murmurs | on dynamic auscultotion except :
- vem: b intensity,
- mvP: | durakion.
Manogement :
* Symptomadic : Surgery (Repair Fails Replacemend).
* Asymptomodic with ©0/40 rule :
- gjection froction £ 60%.
- LV end Sﬂs’co\ic diometer 2 40mm.

Medicine Revision ¢« v4.0 « Marrow 8.0 « 2024
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CVS REVISION - 2 ----- Active space -----
Basics of Pulse 00:00:13
Feotures :
* Pressure wave. * Velocity : S m/s.
* Origin * Rorta. * pssesses LV contractile per%rmance.
Pulse Wave :

l. Normal wave :

P : Pressure wave

T : Tidal wave (Rortic recoid

DN : Dicrotic noteh

DW : Dicrotic wave Rellected wave)

Determined b5 : Per‘\pheml resistance

<l 24
25 Skiﬁ/non—comphowc VeSS e C,ush‘\on\ng effect of vessels logt
T
1 Pulse wave velocity
o DN
Augments the T wove (dOW arrives ear\g)
T central soP (€S8P : Best marker for ’carge’c organ damage
<l
Abnormalities of Pulse 00:04:43
Relotive 6md3courdia:
* Rote of heart rote rice is < 10 beats per I°F rige in ’remperoerure.
® Coauses:
- Non - infectious : Lymphoma, drug fever. Rore

- Infectious : T Spho'\d, brucella, Q-Fever, oqenguue, leptospirosis, molario.
th’chm Rbnormalities :
Irregularly irregular : A - fib.
Qegulour\g irrequloy Ventricular premodure contractions vee.
volume Abnormalities :

Low volume (|, Stroke volume) High Volume (1 Stroke volumne)
l. HBPOKmehc : LV Railure l. Col\aps'mg P AR
a. Pulsus tardus : Severe RS a. Pseudoco\\aps‘mg : MR

2, Pulsus parvus et tordus : Ver5 severe AS

Medicine Revision ¢ v4.0 «+ Marrow 8.0 « 2024
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Contour Abnormalities :

Hem oikh <A Severe AR + mild AS

I. Pulsus bisteriens a. Pulsus dicroticus | 3. Pulsus alternans 4. Pulsus bigemini
) Qegudar odJremoedng \rregudour alternote
_ I peak in sgs’cole : .
a peaks in sgs‘cole = h\gh £ low volume htgh £ low volume
I peak in diastole
pulse pulse
>T
F PLT P=T
l. a.
LV sﬂs%olic Lailure LV sgs’cohc Lailure VPC

SAM ¢ Sgs’cohc onterior motion

Note : Brockenbrough sign —» | Pulse volume post VPC (in Hem.

Variation with Qespiroec'\on :

Pulsus paradoxus/

Normalis Aggregans :
* <P | ces bﬂ 7 10 mmHg on inspirodion.
® Couses:

i. Cardiac tamponade (m/o.

il. Constrictive pericarditis (/2 cases).

iii. Hﬂpeﬁn&’%o&eo\ lung.
iV.SVC obstruction.

i\ Pudmonar5 embolism.
vi.eem Rore).

Jugular Venous Pulse

v

Reverse pulsus parodoxus :
* 2P Tses with inspiration,
* Causes:
a. Intermittent positive
pressure ventilation (PPV),
b. HCM.

00:14:00

Feotures :

* Height of column of blood above the sternal angle of 45°,

Semi — recumbent posi’don —>23emROis elevoted.

* Assess right heart filling — 10V used (D\rec’dg reflects right odrial pressure).

* RAP =S em + 1V (Normoal = 8 em +H O).
Causes of elevated VP :
Pulseless elevadion : SVC obstruction.
Pulsatile elevation :

I Circulofory overload.

3. Tricuspid valve pathology (Ts/TR).

2, PquonarB ar’cerg poecho\o%

(Pulm HTN/ embolismy

4. RV pathology RVHD.
S. Pulmonary valve pathology (PS/PR).
b. Right atrial pathology.

Medicine Revision ¢« v4.0 « Marrow 8.0 « 2024
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JVP Wavelorm :

Wwoves Interpretodion
a Rt Atrial contraction (Presystolic)
%, X Atrial reloxation
C | upward tricuspid bulge (Coincides with SD
v Atriol flling (Coincides with 53D
y otriol emp’fus'\ﬂq (10% of ventriculor %\\\nq) mitral valve closure  Rortic valve closure
Abnormalities :
Abnormal wowve Condition
I. Prominent Tricuspid Valve obstruction/RvH/Pulm HTN
awave | . Gjant/Cannon | AVNRT/Junctional rhythm/Complete heart block/VT with AV dissociotion
3, Absent A-Rb/Hyperkalemio
 dosoont Prominent/Rapid Cardioc tamponade/RCm/Chronic constrictive pericarditis (CCP
Absent Tricuspid requrgitation (TR)/RV failure
Diminished Hypovolemio.
Vv waves Scomnent i Venda cova. pressure : CCP/RV failure
a™ route : ASD/TR (Lancisi sign)
Prominent cep
Yy descent _ _ _
Slow Tricuspid stenosis (T2

Kussmoul’s sign *
* Inspiration — Tove
* Couses: CCP/RCM/TS/RV M.
* Not seen in cardiac tamponade.

Hbo\om\nojugudar reflex : > 2em/ > 1SS —» \mpend‘mg righ’c heart failure.

Heart Sounds 00:34:40
Low pitched heart sounds Low pitched murmurs
* <3 °ms
* 24 * TS
* Tumour plop * Austin Flint muyrmue
A. S

* Couse : Closure of AV volves.

* Occurrence : Atrial contraction — @ —> 1sovolumetric contraction.
* Loud Sl ms,

* Soft Sl : AR, MR, Good Hilling of the heart.

Medicine Revision ¢ v4.0 «+ Marrow 8.0 « 2024
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B. 34
O Spch into A —> Pa : DIt hangowc interval X Pressure begond volve.
(A, : 30ms™; P_: 8BOms™) - |
D\s’cens\b'\\i’cg of vessel

RA& Pa
® BAV - RS
Loud Pulm. HTN (Palpable P )
° Root pathology &
* ¢ A
<ot \derly AS Pulm. stenosis

* Valve pathology in AR

Wide variable split wide fixed split Paradoxical split
* early A3 / Delayed Pa. * split does not move with respiration. * Loud P —> A
* Couse: MR. * Couses : RV failure, ASD. ® Couses: AR, AS.

Note : s —» Single loud Pa.

C.53:
° Po@cho\o% : ©)/Less than normal ‘T‘\\\'mg of a non-compliant dilated ventricle.
® Seenin:
- AS/AR with Lailure.
- MR with/without Sailure.

D. 34 : Seen in AS.

Added Diastolic Sounds :
O P Time 3 4

i:arlﬁ : l l

mid. Lote
° Open'mg snop. l l
* Pericardial knock. <3 <4
® Tumour plop.

sﬁs’colic Clicks :
. gjection clicks :
- Portic ejection click : BAV.
- Pulmonary ejection click (does not T on inspiratior.

a. Non - eJec’don click @ mMvpP

Medicine Revision ¢« v4.0 « Marrow 8.0 + 2024



CVS REVISION -3

Heart failure (HF) - Basics

00:00:20

-13

Structural/Sunctional impairment in the abi\i’cg of the ventricles to pump out blood

or fill itself.

Types of HF :
oL HFreF : gjection fraction < 40%.
b. HFpEF : gjection fraction > SO%.

¢. HFMEF : Mid range ejection Sraction (40-SO%).

Stages of HF :
A S} © D
Only risk factors eq : DM/HTN | A + Structural abnormality | & + Symptoms (Present/prior) | Advanced heart disease
_ I L Y,
m/c/c of mortolity : sudden cordiac deoth Pump failure
NYHA Classification :
| 1\ 1 \V
ngp’coms on ngp’toms on ord\nar5 ngp’coms on less than s5mp’coms ok
exertion activity ordinary activity rest
NYHA = Only $or angjina, dyspnea. £ palpitation (Not syncope).
Heart Failure (HF) - Symptoms 00:06:04
LV systolic failure TLvene —> TRvene
* Coachexio (TNF-o) * tLap —> Tecwep —» Dyspnea ¢ Tﬂbdom‘“ojuﬂw‘”
* | urine output (Cardio-renal sgno\rome) reflex
e pltered sensorium Orthopnea. § PND <— Pulm. edema (\mpeno\ing Lailure)
* Cold extremities * 0/t Rales, 34 o 1 ove G3emy
* 0/2: Norrow pulse pressure, S3, * Ascites
card‘\omegodg * zdema
°* Hepotomeqgaly

Framingham’s Criteria (major) :

. Dyspneo. S. JVP

a. Aeute pulmonary edemo. ©. Abdominojugulay reflex.
2. Rales. . Card'\omegalﬂ.

4, 53,
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Dgspnea:
due to TLvedP —» Trae — Tecwe

eendopnea

* Dyspnea on bend'\ng Lorword
* Advanced Lt § Rt HF
* n/w Tove 5 Tecwe

Crepi’ca’c\ons :

Trepopnea

° Dﬂspnea while Iﬂ‘mg on one side
* Plewral efSusion (more on right side)

v

HF :

y

COPD :

®* Fine Sra\/'\’coedonal crep%s O Mon—growi’ca’donal

* Cold extremities
Other S}jmpkoms :
. Angino. : /% 1LV mass, LVOT,
mMicrovascular disease.
a. Palpitation : D/t cardiomegaly,
3. Syncope : D/t LVOT obstruction.
4, Sinus ’cachﬂcard\a : Tmor’codi’cﬂ.

Heart Failure (HF) - Management

° Woarm extremities

Decompensation :
Foctors prec\p'\%oec'\ng acute HF :
. Non compliance (Diet/druge.
3. Infections (g : Infective endocarditis).
2. Anemio.
4. Arrhythmia. (&g A-Rb).
S. ml.
b. NSAIDS § —blockers.

00:16:18

\n\/es’c‘\ga’cions :
. 2Cg:
- Low \/oPcage in limb leads.
- H'\Sh voltage in chest leads.

- Poor R-wave progression.

Treatment quidelines — HFreF :
Drugs used (Fantastic 4) :

. SNS blockers : B-blockers
metoprolol.
Coxrvedilol.
Bisoprolol (Best : B selective).

\

\

\

\

Storted of lowest dose.

\

a.RARS blockers :
ARNI > ACei 7 FRBS

.

3. eCHO * For ejection Lraction.
2, Cordioc MR : gold stondaya.

Note :
C HFPEF : (‘,omorb'\d‘\’cB Mx.
® HFreF : quideline bosed mx.

Vicious cycle of HFreF :

Patient should be dry (No edemoD.

\|, Cardiac — > Neurohormonal

ou’cpu’c compensadion
rHeart failure
SNS (D)
Cardioc remodelling RARS (O
Nodriuretic pep%'\de ®

AT - I\ inhibitor (Volsarton) + Neprilysin inhibitor (socubitriD.
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3. minerolocorticoid receptor antagonist (MRAD :
- SP'\ror\o\ac’cone/ ep\erenone/ finrenone.
- 5/& : nyperkalemia, gynecomastio.

4. S6LTA antagonist : Dapaglifiozin/empaglifiozin.

AdAd on dmgs :
* Diuretics : ngp’comoecic relief.

* Iobradine : Used i HR » 70 bpm + B-blockers max dose.

- Inhibits ¥unn5 currents.

CVS Revision - 3 - 15

mortolity benefit

[B-blocker > ARNI > ACEi > ARS
7 Hydralazine + Nitrote

- &/g : visual feld abnormalities.

Ventricular Dysfunction

Hﬂdrodaz'me :used in renal

Lailure with HF.

00:29:32

T}jpes g

Systolic dystunction

Diastolic dysfunction

Pump‘\r\g issue
LV defect

F'\l\ing issue
RV > LV defect

F/b diastolic duystunction | may have ® systole

Diagtolic d5$¥unc%ion seen in {

Symptoms of Diastolic D55¥uncﬁon :
. TrvedP —» 1RAP —» TPressure in Vena Cavo. —» RY HF.

® Ascitis precox

* zdema

* Tove <_|

O Hepoecomeqodq

3. Systole Q) ;5 chamber size ©).
2. 209 Low \/o\’cage comp\exes.

4. vussmaul’s sign (D : CLP, RCM, TS.

Acute Pericarditis

Constrictive po@cho\o% : CLP

Restrictive pothology (more severe) : RCM

00:34:00

Causes : Post viral/uremio.
Clinical feotures : Chest pain.
[JESE
. Global ST elevation (except VD.
a.Concave ST elevadion.
3. No reciprocal chomges.
4. PR depression.

D/d: mi

4. No PR depression

l. Localised ST elevodion
a. Convex ST elevation
2, Rec'\procod changes @
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_____ Active space - CCP vs RCM 00:39:10

Chronic Constrictive Pericorditis Restrictive Cardiomyopothy

mul’dp\e re\apses :

Acute pericarditis _ _
| SO hypertrophic,

non-compliant, non-dilated
Poecho\o\% Rock like pericordium :

Rigid, calcifie, thickened, fibrous

pericardium with adhesions

ventricle

L Diastolic dysfunction «<——

l. lnotercellulor accumulodion :
Amuloidosis (/o
a. Intracellulor accumulodion :
o. Hemochromadosis (ron)
Couses Post viral > T® b. Fabrﬂ’s disease
(&lﬂcosph'mgohp‘\o\s)
¢. Pompe’s disease (Glycogen)
2. No accumuladtion :

pM/Scleroderma

Rapid x~descent

Ropid y-descent : Friedreich’s
JvP sign

* Square root sign (B

* X-descent is not prom‘men%

* No y-descent
* No square root sign

T on inspiradion : Kussmaul’s sign

glevadion § .

Ater 1/2 of diastole
gqualisotion Absent
(Pericardial knock ()
of pressures

Cachexic § malnourished
podient

* 2

* Pulsus paradoxus (/3 of
° No pulses pamdows

potients) ‘ .
Other e pericardiol Kook () * No pericardial knock
features | S —— e |m ronsmyocardial filling
QN =Y
retraction of apex (I/1a*" rib pressure
indrawing)
eCs * low voltoge complexes
I MR 100D eCHO
Rx Pericardiectomy medical manaoement
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Cardiac Tamponade 00:57:03

Couse :
Post—troumadtic —» Acute rise in 'm’cmper'\cardial pressure.

Features :
* Holodiastolic elevation § equalisotion of pressures —» No ?\l\'\ng.
* Small chambers.
* Diastolic dysfunction.

Clinical Features :

. H5p0+ens\on
Obstructive shocek :
C Hﬂpo’cension.
* Shock. Beckls
O D‘\spropor’c‘\ona’ce dgspnea. o)

heart sound
On examination :

® IvP:
- Prominent x-descent (Cowpleo\ constraint : Heart acts as one chamber).
- No 5~descer\’c.
— No square root sign.

* No pericardial knock.

* No Kussmoul’s sion.

* Pulsus paradoxus (Inspiration —> SBF decreases 7 10 MMHY.

mManogement :

\n\/eshgoedons :
. £C& : electrical alternans (ow voltage complexes).
a. eCHO.

Treotment : &mergencg pericard\ocen’cesis.
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----- Active space ----- CVS REVISION - 4

Dilated Cardiomyopathy (DCM) 00:02:40

Pa’cholosvj :
Large, diloted, thin walled Lv —> Poor contractile — Poor reloxation.

Clinical features :
. Systolic failure : | cardioc output.

* Coachectic (TNFO. * 0/g: Norrow pulse pressure.
* Cold extremities. 23 (D).
* Altered sensorium. Card\omegalg.

* Renal failure (CRS).
a. Diastolic failure : dyspneo (TLvene — T Pcp.
3. Right heart failure : 1 IvP, ascites, edema, hepatomegaly,

8&%0\085 :
. genetic : Autosomal dominant Truncated variant titin mutation (M/0).
t My (m503'm heavy chain D mutodion.
a. Peripartum card‘\omﬂopodchg :
* Best prognosis.
* D/t antiangiogenic factors : SFLT |

°* R/F:
= Tﬂge. - HTN. - Multiple pregnancies.
2, Aleohol induced : 4, brug induced : An’chracgc\\nes
* ood prognosis. (Worst prognos\s).
* n/wAce polymorphisms. S, Autoimmune :
* Precipitoted bg de‘?\c\encg of: * Sarcoidosis.
o. Selenium : Keshan's disease. * Hemochromodosis.
b. Thiamine.
o m8a+' 7. Acute post inflammodory DM :
6. Endocrine : mMuocarditis in the infection/post infection period.
o New onset HF :
Pheochromocytomo. o o M Trop.
° i i ° otension.
Thyrotoxicosis. YpP . o m/e/e: iV > Chagpes.
. * Mx: Supportive.
* Tachycoavrdio.
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\n\/es’c‘\saﬂons :
l. eC& : Triod Low vottage in limb leads.
H'\Sh voltage in chest leads.
Poor R-wove progression.
a. echo : global Lv hgpoKmesia,
3. Cardiac MR : Ischemia vs infarcet; ejection $raction (Gold std.

4, Angiogmphﬂ.

Restrictive Cardiomyopathy 00:14:30

seen in amyloidosis of the heart.
l. Pr'\marg.
a. Secondarg : No cardiac involvement.
2. Tmns’chﬂre’dr\ induced :
a. Senile systemic (Wild type) : elderly patient with carpal tunnel syndrome.
b. Fomilial amg\oid po\ﬂneuropa’chg (Mutant) : Severe ANS sgmp’coms +
Coxdioc involvement.
Features :
l. Biotrial en\ourgement
a. Biventriculor hgper’trophﬂ. Coxdioc MR : 10C.
2. Interadrial septal ’ch\clﬁen'mg. G\h’r{eﬁng/ sparkling mﬂocourdium —> Bod prognosis
4. Low \/o\’cage complexes.
€C& : Pseudo infarcet patter.

Takotsubo Cardiomyopathy 00:17:10

AKA stress induced card‘\omﬂopod'hg/ neurogenic mﬂocard\od s’cunn‘\ng/
tronsient ap\cod bod\oon'mg.

Cause : Sympoathetic overactivity — m/C in middle aged females.

Feotures : ACS like presentadion ST elevation.
T 1rop | (Not as high as ACS).
TNT Pro BNR
ﬂng'\ogmphﬂ Normal coronary arteries.
ngercon’crac’d\e bose.
eulg'\ng apex.
Prognos\s :
* Short term : Like ml.
* Long term : ood.
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Hypertrophic Cardiomyopathy 00:20:12
m/C genetic CVS disease.
° AD.
* Mutodion : Myosin hea\/5 chain > Myosin b‘md‘mg protein C.
Males = Females
L> poorer prognosis (more progressive disease).
95-99% —> Stoble course
I=S% —> Complications :
l. Progress\ve HF.
a. Ar rhﬂ’rhm'\as (A-Fib).
3. Rigk of sudden cardioc deodh.
/D : Pompe’s disease.
nger’crophﬂ :
Concentric inoppropriote osymmetrical hupertrophu.
) L8] BRI leRez Y ypertropny
LV thickness 2 ISmm * No couse. Left side :
¢ * No dilotodion. Septum + Anterior wall >> Posterior wall.
JICQWP size
TLvedp Obstruction in HCM
Clinicol Features : * 1/3: Fixed obstruction.
. Dyspnea (/) : D/t diastolic dysfunction. : :2: s;::rituig:;cﬁm
a. Angina. with normal coronaries @™ M/0 : (Depends on cavity size).
/% microvaseular dysfunction.
3. Systolic Anterior Motion (SAMD : SAm pathophysiclogy
Septal hgper‘crophﬂ

° D/t asymmetricol septal hypertrophy,

* Leads o a° mR.
4. A-8b : D/t TLAR
S. LVOT obstruction Angjina.
Sgncope
Dgspnea
Note : most patients are asgmp’comoec‘\c.

examination Findings :

Pulse : Pulsus bisteriens (P>T).
&P : Normal.

JVP : Normal.

Apex : Double apex/triple apex.

LVOT obstruction
’l‘veloc\’cﬂ of blood across obstruction

Anterior mitral leaflet sucked into septum
(mid-lote sgs’cole)

/

T obstruction
Sl Normal.
34 : Normal/reverse split.
S2: *
4t
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* Lower left sternal border — %ecﬁon 353’(0\& murmur O/t San).

nMNumMurs @

* Apex — Pansystolic murmur ®/t a° mR).
Biopsy : mﬂo%bre d'\sourraﬂ.

Dynamic auscultation : Factors affecting LVOT obstruction

C \n’cer\sﬂ'ij of murmur & LVOT obstruction. T ereload T Force of contraction
TA%terlood | (Amyl nitrate, isoproterencDd

/

* Valsalva, standing

(J Prelood and afterlood) T covity size | cavity size
- T\n’censi’cg of murmuyr in Hem. ) )
- 1 Durotion 68 murmur in MVe J obstruction T obstruction

° 6rocHenbr0u8h sign
| Post-vee pulse volume in HCm ®/t sarm).

Note : MVP and HCM are exceptions. Valsalva/standing | all other murmurs.

Treatment :
B-blocker (OC : ama/kg propranclol
12 e/ |

vempam'\\/ ditiazem Mox dose : 480 mg

(Not combined with B-blocker) l Fails , QT prolongdion.
Fod\sl > PAdA D\Sopgrm\de iE Anﬁchol‘mergic </t
| ejection fraction (S-10%).

_ - o

I$ medical mx fails

/

X ¢ Sep’tod mgomec’comg

Indications for 1CD (mplantable cardioverter defibrillator) :
* Fomily /o sudden cardiac deoth.
* w/o sponfaneous sustained VT,
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----- Active space ----- CVS REVISION - 5
Inferior Wall MI (IWMI) 00:00:35
Dominance of Coronary Circulation : ovL(-30")
Depends on supply of PIva/Poa
; l Leod |
RCA LCX
Right dominont (80%)  Le® dominant (30%) Lead L’eaod "
) ) ) (30"  ©o" G
Arteries Supplg\ns Inferior wall : | | |
£ l Inferior wall leads
RCA (0]°2 LCX
Note :
Proximol OR Distal L. RVMI ¢ V2(, VA, VSr
3. PLUMI : VT, V8, VO

Landmark : Acute marginal A. (Onlg bronch supplying RV Lree wald

RCA Branches :
l. SA nodal bronch
. anterior branches —810¢K 5 \Lomi + Rv-mi + PLomI
a. Atrial branch

2. fcute mourg'\nod our’cerﬂ
4. AV nodal branch —» Posterior branch —8lotk 5 1uomi (No _Rvmb) + Puoml.
LCx block : \waml + Puoml.

Feotures of RCA block : 2. Tove
. Bradycardia : D/ SA nodal branch block, vagal stimulation.
3. Posteromedial papillary muscle rupture —» a°% mR.

(Single blood supply —> RCA) Clear lungs Hypotension
Rx : Hﬂdrocdon
l i i i Occluded artery :
i o - st f st
RCA | Leadl >\ | avL > oW
" avF va ve LCx Lead I\ > 1\ aVR > avL

wmi : ST Tin lead Iy, 1N, aVF
+
RrvmI (Proximal RCA : VI ST | /discordance with vava,va
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Anterior Wall MI (AWMI)

CVS Revision - 5 - 23

00:09:37

LCA t: LAD.
LCX.

g\z:t::{:g‘g Areo. eCq leads

LAD () or LCx | High lateral wall |, aVL
LAD (5) Septum VI »7 Va3
LAD (D) Anterior wall Va, V3, V4

LAD (D) or LCx Lokeral wall VS, Vo

Note : D —»DiagonoJ ) S —> Septal

extensive antero high lateral mi (Above DI, S, D3, D)

* T Tinva, v, va.

* Reciprocal changes in 1\, 1\, avF.

* visT!.
* 371 inl§ avl.

ACS Management

00:14:02

Acute C,oronour5 $5ndrome g

mﬂomr dial '\qurﬂ

/

il
Rise g Fall of troponin

T cardioc troponin > 99 percentile) |+

lout of S

. Clinical evidence of ischemiol
a. eCG evidence of ischemia

2, Pod'holog'\ca] Q-woaves

4. echo changes
S. Angio changes
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ACS Protocol : First medical contoct (Diagnos\s in 10 Min)
golden hours : 6 hours. & | }
aahr PCI capodole cotheter No PCI capabih’rg
PC) within 6O Mmin PC) possible within 180 mins it

shitted
Medical Mx after Stabilising Pt : |

I ﬂsp'\rin 200 Mg, &

v

a. Clopidogrel 300 ma (600 mg for PCD Thmmbo\ﬂg.‘;io ves
(% P planned : Ticagrelor/Prasugred. Tenecteplase : 0S my/kg bolus  Shik
2. Stokin 30-40 mMa
4. Anticoogqulant 20 ma s/c (@efore PCD. HEpEeraes (w‘ﬁh‘“ 60-90 mins)
S. Acei § P-blockers (Within a4 hours). { )
k. Lifelong aspirin § statins. Resolution No resolution
7. Antiplodelet for | yeay. N l l
PCI within a-a4 hours Rescue PC)
Arrythmia 00:19:43

mechanisms of nrrhﬂ’chmias :

l. Abnormal enhanced owcomoecic\)rg : Focal/mAT; Junctional ‘cachga lschemic VT

D'\Sox'm ’cox'\ci’cg.
a. Tr\ggereo\ ac’ci\/i’cg s Long QT sgndromesa Cotecholamine induced ’cachB.
2. Qe—en’c@ ¢ BVNIRT A. Fiby 6m8ada x5 AVRT £ A. Flutter; Scor VT.

TYPES OF TACHYARRHYTHMIAS

Norrow QRS Slightly wide QRS wide QRS

QRS interval £ 0138 seconds 0.la - 0lb seconds 7 0l seconds
Abov His bi tion +
Origin Above Bundle of His bifurcation S%2 CUTLD O (S [sluHoession = EURel ventricles
branch block
® Atrial ’cachgcardia J Polgmorphic VT,
examples * Junctional ’rachgcard\a - * monomorphic VT;
* AVNRT, AVRT, A-Rib, adriol Sutter * Torsades de pointes
Narrow QRS T ach5card'\a :
Regular R-R interval Irreqular R-R interval
. AVNRT :

- No P-woaves OR
- P wave ofter GRS complex with short RP  long PR interval.
3. AVRT : P wave after QRS complex with short RP (>80-100 ms)
7 long PR interval
2. Focal odrial ’cachacardia=
— Long RP, short PR interval (P before GRS).
- Abnormal P-wowve.

. Atrial Sbrillodion

a. multifocal afrial tachycardia (AT :
2 distinet P-wave morpho\o% seen
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MWWM\WWW WMMU«*WW
OHz 250mm/s 10.0 mm/mV 4 by 2.55 + 3 rhythm Ids MACVU003C  12SLY™ 250

Btrial ’cac‘nBWd‘\a

managemen’w
l. AVNRT :
- Adenosine.
- COPD : Verapamil —FlS . metoprolol.
— Sgnchron'\zeo\ DC coaxdioversion.

a. Atrial Ta%caro\ia Rote \owering agen’cs
3. AT (A/w COPD Rx with theophyline) (verapamil, B—blockers )

Note : Indications for unsSnchromzed cardioversion —» Pulseless VT V. Fib

Polﬂmorph'\c VT.
Atrial Fibrillation :
Feodures : Types :
. rregular R-R intervol. I Paroxysmal : <1 dagsTQe\/er’fS spontaneously
a. Fibrillary waves. a. Persistent : >7 dauys. OR  wWith drugs
3. No identifiable P-wave. 3. Permanent : LA dilatotion >4 cm

Connot be reverted boack to normal.
Complications : Thromboembolism.
Risk factors :
l. Age.
3. HTN.
2. Agsociodions ¢
~ Structural heart/lung disease.
- OSRs.
- Thgro\d poients.
- Psoriosis.
4. mitral stenosis, prosthetic valve : valvulor A-Hib.
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managemen’c :

/

omicoll

:

Tronsthorocic echo

Hemodﬂn Y stable

y

Hemodgnam\cod\g unstable

:

DC cardioversion (00J x &)

v

v

LA diloted > 4cm LA @
(structural heart disease) ( | )
l > 48 hrs (O) Z 48 hrs
Rote control : CCB ) ¢
unknown durodion
l th’chm control :
Tee/Cardioc CT * lbudilide
° Amiodarone
ot ®

(structural heort diseose)

F\n’cicoaguloecion X 2WKS —> Qhﬂ’chm control —» F\nﬁcoaguloec'\on X 4WKS

(Dmgs > DC cardi

wide QRS Tanhfjco«rd'\a:
I

sustained VT + roke »100/min.

ioversion)

monomorph'\c ventriculor Tachgcardia :

* >3 VPC.
* Capture beat/fusion beat ®.
) manaaemen’c: | monomorphic VT
uns’fab\e S’coia\e :
l . Procainomide.

Sgnchron‘\sed DC cavrdioversion
(360

a. Torsades de Pointes/Polymorphic VT :
- Polﬂmorph'\c VT + QT prolongoedon.
- Precipitating factors : .
o ﬂn’darrhﬂ’chm'\cs : Class oy e, Class .
b. Terbinofine, macrolides.
¢. Hypokalemio, hﬂpocodcem\a,
hﬂpomagnesem\a,

d. Hﬂpo’cherm'\a,

‘R/\WW, CCT, CRAT
1

a. Bmiodarone (Structural heart diseose).
2, L\gnocodne : Post M.

Il
W%Mn

- mx : Defbrillation (A00Y) + a9 QS04 L.
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Hyper/Hypokalemia 00:45:20
Hyperkalemio. :
Couses : €& changes

L cxd/arkl (/o). * Toll T-waves : b= meg/L.

3. Hypooldosteronism. * |ST, 1PR : 7-8 meq/L.

3. Pseudohypoaldosteronism : RTAtype  * Wide QRS : 8-9 meg/L.

V. * fbsent P-wave : 9 meg/L.
4, Spironolac’cone. nx : VvV Calcium Sluconoece.
1] | avF V3 lV(S
| |
Hﬂperﬁodemia
ngokodemia:
eCG chcmges :

C Sogg‘mg ST segmen’c.
® Prominent U-woves.

mcmagemen’c t IV KRCL

e T
T ggmmi

ngol/\odemia
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RS REVISION - 1

weibels generotion of airways :

a3 odrwog 8eneroedons~[:

Loast 7

First 16 ¢ up’co terminal bronchiole —» Conduc’mg 20Ne.

O Qesp'\roecorg bronchiole

* piveolor ducts

® Alveoli

Approach to Lung Diseases

Respiratory zone /ocinus

00:02:47

CLASSIFICATION

Diseases

Pothophuysioloay

Obstructive lung diseoses

Chronic obstructive pulmonarﬂ
disease (COP) :

l. Chronic bronchitis

a. ‘c‘:mphﬂsema

2. Small airwoy diseose

(n‘\ruoa5s < amm diametern).

Larger § smaller airways
+ Parenchﬂmod + Vosculor
involvement.
L. Lung pourenchgma involvement
Couses :
o. Tﬂpe a RF
b. Pulmonar5 hﬂper’cens'\on
¢. Cor pulmonale
a. Alveolar cap\\\ourﬁ membrane

!

Type | RF

eronchial asthmo. @B : Pure

airwoy diseose.

pronchiectosis
- &xcep’don : Traction

bronchiectasis

pronchiolitis

Cygstic Rbrosis
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Diseases Pothophysioloay
S’cages :
O ‘aar|5 : ngox'\a — Tgpe | RF
Interstitial lung disease (LD :
* di¥use lung parenchymal Pulmonoyry hupertension
\n’craparenchgmal 3P Y 9P \
fbrosis * Lote: ngercarb\a + hﬂpox\a
& J
* Oxygen ditSusion offected
1 parenchymal
damage
Tupe 3 RF
Restrictive 5=
* Neuromusculor () :
\ung _ .
diceoses - m5as’chema gravis
- ngo’croph'\c lokeral
sclerosis (ALY
e el - quillain-Boyré Sgndrome
X: orenchum
°F J C2y)
® Chest wall :
- hﬂphoscol'\os\s
- nnK5|0s1n5 spondg\'\’c'\s
— Obesity
. Pudmonarﬂ hﬂper’cens'\on
vascular lung diseases EHTN)
* Pulmonayry thromboembolism
Preumonia Due to exudote
DitSuse alveolar hemorrhage
due o blood
o (DARD
F\\\\ng disorder
Fi\\‘mg/ Acute respiratory distress
pleura. SBndrome/ ARDS due to Suid
reloted (Non—cardiogenic)
diseases F‘\l\'mg disorder +
Lung obscess/ necrotizing
parenchymal _
. preumonio.
destruction
Pleural disorder Pleural efSusion
Note :

Lung parenchgma —» RAlveoli + alveolar interstitium + vasculor interstitium.
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R Respiratory Failure 00:18:32
Tﬁpes g
Phuysiclooy | Po0. | PoCO. | P(R-0D0 examples
* Alveolar filling disorders :
- Pneumonio
Diffusion - DA
Type | Soilure i’ Normal T - ARDS
® LD
* voscular disorders
* emphysemao.
Pump : Neuromuscular disorders
: 2 ven’ci\oecorg l 1 N chest wall issues
Jpe failure eflector organ : Chronic bronchitis
Generotor : Brainstem disorders
Combined
e difSusion 5 | p p * ILd (Type | — Type 2
ven’c\lo&orﬂ * Type & —> Type 3 RF is rore
Lailure
Spirometry 00:21:17

Standard Lung Volumes § Capacities :

Lung volumes

Lung capocities

Tidal volume : SO0 mL

Inspiratory reserve volume (RV) : 2000 ML | ®
expiratory reserve volume (2R\V) : 1000 ML

Residual volume ®RV) = 1300 mL

\nsp'\ra’corg capac'\’rg =TV + IRV = 3500 ml
Functional residual capacity (FRO/gquilibrium/
Relaxokion Volume = RV + €RV = I/a FVC = 3300 mL
Forced vital capaci’cg =TV + TRV + €RV = 45SL
Total lung capaci+5 =TV + IRV + €RV + RV

(TLe) = S-b L

Note :

Total body plethysmography : Measures RV, FRC, TLC (spirometer cant measure

them.
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F&vl/ Forced expiraory volume in | second :
Amount of FVC exhaled in I second.

* FVC=5SL
* Fev =4L

Novrmal values.

. Fevl/ FVC > 80%

Lung volumes in Lung Poecholosies :

glastic recoil pressure (ERP) :

® Obstructive \ung diseose :

volume L

RS Revision - 1 - 31

FVC

Time (See)

— | erP (/% loss of alveolar —» Hyperinflotion —> Dynamic compression of

ottachments)

odrwogs.

* Restrictive lung disease : | £RP (©/+ Qbrosio) —» | inSlation of alveoli.

\n’cerpre’ca’dons n \ung poecho\og'\es :

Obstructive lung diseases Restrictive lung diseases
. . _ . vascular lung
ngenn%oenon Air trapping Introc et parenchupmal diseoses
phase phase Parenchymal
Fev/FvC Vy Uy Normal to 1 Normal
Fev, b Iz Normal Normal
FvC Novrmal J, \|, \|, \|, Novrmal
oco | MO ! Normal I
exception : emphysema | |
N Chest
RV disorders wall
" " y Normal Normol Novrmal
TLC 1N Normal ' W Normol Novrmal
RV/TLC - - - () Normal -

Note : DLCO helps with early diagnosis § prognosis of ILD.
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Smaller r-\irwag Disease :

. F&vl/ FVC : Normal 5 ¢ e
/
* Forced expiro@corB Sow roke aS-15% p /
/
<FE'F 85-—75)/ @ al // Slope of the line = FEV,,,,%
nMoximal mid exp‘\roecorﬂ Sow rote g //'
= 2
(rMerFRr) is used for diagnosis. 9 A
/
1 — //
/
o T T T T T
0 1 2 3 4 (5 6
Time (Sec)
DLCO 00:45:30

* meosurement of \ung’s obility to transter gos (oa) across olvelo-copillary
membyrane.

* Normal value : 40-20 mL/ m'\n/mmHS or 10-140%.

DLCO mMeasurement :
* Gos used : Carbon monoxide (CO).
-M hemogjobin odls}'\n'\’rg.
- Diffusion limited gas.
- Negligible amounts in blood.
* Technique : Single breath technioue.

Note :
Alveolocapillary membrane MifSusion occurs) :
* Components :
= Alveolar epithelium + Basement membrane.
- Interstitium
- Capilary endothelium + Basement membrone.
* Surface areo : 10 M,

® Thickness : 0.4 - 0.5 micrometre.
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Factors AfSecting oLCO: Active space —
Factors :
Increosed DLCO Decreased DLCO
* 1 elood volume : * Valsolva moneuver
~ Supine position * smoking (1 carboxynemogiobin)
- 1 cardiac output * High Slow O,

\

C,ongesh\/e cardioc failure | * Anemio

\

Po\gcg’chem'\a

* | Pa0_: High alfitude
* exercise { obesity

* Left to right shunts

Disorders with altered DLCO :

Diseases with 1 dLCO Diseases with |, DLCO
* DAH: C Qheumoeco\ogicod disorders prone to ILD
- Goodpasture’s disease - Rheumatoid arthritis RA)
— Wegener Smnu]oma’cos'\s - Sclerodermo.

mMixed connective tissue diseose

\

- microscop'\c polﬂangii’ds
* Bronchial asthma. (Normal/ 1)

\

Dermoccomgos'\’ds

* Pulmonar3 voascular diseoses :
= (R Hﬂper’cer\sion
- £ Thromboembolism

° 6|€Om50'\n ’coxic\’rﬂ

* emphysema

Pleural Fluid Analysis 01:00:42
S'\Sni?\cance of Pleural Fluid :
Pleural Sluid Detected by
>S50 mL ultrasound

2(60-80 mL Chest X-ray loteral view

2300 mL Chest X-ray PA view

2300 mL Clinicolly

Note : Normal pleural Siud volume : 10-20 mL.
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PLEURAL EFFUSION

exudative v/s Transudative efSusion :
L‘\Sh’c’s eriterio
. Pleural Sluid protein/Serum protein 2 0S.
a. Pleural Sluid LdH/Serum Ldk > 0.6.
3. Pleural Sluid LDH > 3/3 of upper limits of normal serum LDH.

Feotures :
exudative effusion Transudadive effusion
. L,'\gh’c’s eriteria : Any | of 3
Diagnostic _ _ L
or * Pleural fluid protein > 3.9 8/ dL Light's criteria : All 3 absent
eriterio
* Pleural Yuid cholesterol 11
* Pneumonio, T® * Congestive cardiac failure, SVC
* Drugs obstruction
* mMalignancy * Cirrhosis, Nephrotic sgndrome,
* Connective tissue disease Hypoalbuminemio, Budd Chiari
Couses
. %ophageod rupture SBndrome
* Peritoneal d'\odﬂs‘\s
- H5po’ch5roid\sm
* urinothorox

Drugs causing exudodive effusion :
* Nitrofurontoin.

° Dontrolene.

* Amiodarone. Note :

C me’chgserg'\de. nMethotrexote couses :

* Bromocriptine. * Hypersensitivity pneumonitis (/o).
* Tyrosine kinase inhibitors. * eflusion (very rare).

Diseases causing both exudadive § transudative etfusion :
* Chronic constrictive pericarditis.
° Pquonar5 embolism.
* Pulmonary infaretion.

® pcute pancrea’c\’ds.
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Components of Pleural Fluid :

RS Revision - 1 - 35

Normal egmpyenmo. Rheumadoid arthritis
1700 cells/uL
. macrophages.
° ISY% macrophages
Cells Meu’croph'\\s ° multinucleote gian’c cells
° 4% \5mphoc5’ces
_ (Tadpole)
* L% mesothelial cells
LDH 4S0% of serum LDH 21000 W/L -
Protein I-1.50/aL - -
¢ 2300/dL (Pothoanomic)
Slucose >(009/ou, 30-60 S/dl 3 3
* Con be 30-60g/dl also
PH = <7.8 <78

In malignancy, glucose levels : 30-6o mg/dL.

gosinophilic effusion :

710% eosinophils in pleurol Quid.

Couses :

* Hemothorox/Pneumothorox.

* Parasitic : Paragonimus westermani.

* Fungal: Coccio\io\domgcosis, histoplasmosis.

* Asbestosis, drugs.

* eosinophilic granulomatosis with polyangiitis (eaPh).

C Pudmonarg infoxretion.

Community Acquired Pneumonio. A/W Pleural effusion :

Pothophysioloay Investiootions
® LDH
S _ InSlammodion i
mple poropneumonic ° ure
P parap 4 Normal
eflusion * glucose
T pleural membrone permeobility L
‘P
Ccomplicoted Simpl ic efSusi 2 LB
mplicote imple paropneumonic efSusion
i Pl * Cutture ®
parapneumonic + Bacterial invosion —» Fibrin
* glucose | |
effusion deposition + septodion
* pH < 1.3
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gmpyemo :
Complicoted parapneumonic effusion + macroscopic pus.
* Clinical features :
— Fever unresponsive to antibiotics (Bven after 3 dayo.
- Pleuritic pain, tenderness.
- Tachgcoxd‘\a) clubbing.
* Treadment : Intercostal drainage (ICD),
Indications of ICD :

\

Empﬂema (Absolute).
Pleural Suid pH <7.3.

\

\

Organism in culture.

\

Loculated pleural effusion.

\

nMossive eflusion.

-\

Radiograph : D sign on empgema/

mMoassive pleural eflusion

ultrosound : Sep’ra’r\ons n empyema
pregnom’c bel\g s‘\gn

CeCT: Sp\i’c p\eura s'\gn

Note : Split pleura sign Diflerentiotes empyema Srom necrohz'mg \ung obscess.

Medicine Revision ¢« v4.0 « Marrow 8.0 « 2024



RS Revision - 1 - 37

> Pudmonourﬂ/ extrapulmonary Te.

Plewral T® :
* Plewol TH
* Pleural biopsy (Medical ’rhoracoscopﬂ/ VATS guided) : Conclusive.
- gene XPeRT/CANART/Pleural Sluid ADA levels § culture : Inconclusive.

Con prooress within S urs

Adenosine deaminase (ADR) :

Pleural Sluid ADA Interpretodion
<40 WL Not sugaestive of T8

>70 U/L + Lymphocytes o e o8 T
| S estve o
+ exudative effusion SlisRacs

TS, lgmphoma? empyema,
malignancy, brucellosis

40 to 70 W/L

Note :
* mesothelial Cells : <5% in T& (Normal @ < 1%).
* Pleuritis * efSusion —> Suggestive of connective tissue disorder (SLe, RM.

(‘Ang\ous v/s Pseudochglous Pleural effusion :

_ Pseudochylous
Chylous pleural effusion ‘
pleural effusion

Couse Troaumaoc RA/Te

* Triglycerides : |
= ChB\omicrons :(®
Feotures | ¢ milky lymphocytic exudative effusion | Cholesterol erystals
* Normal glucose
¢ Low LDH
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----- RS REVISION -2

Pulmonary Thromboembolism

00:00:22

Sites of Thrombosis :

Deep veins :
* m/c: Femoral vein (Supra. poplitead.
* In pregnancy : Pelvic veins.

Note : Deep veins of calf —» m/c site of deep vein thrombosis.

Coumses :
Inherited : Factor V leiden mutation (M/0).

Acquired :
* Antiphospholipid antibody syndrome /o).

O Mephro’cic sgr\drome (Ukr‘mourﬂ l0sS 0% antithrombin Il/Protein ¢/9).

Q Pos%—or’choped'\c surgery.
* malignancy (Adenocarcinomo.

* COPD.
T\tjpes :
nMossive Submossive Non—mossive
Hypotension ® ©, ©,
Right ventricle(®V) dilotodion | RV dilotodion + * Recurrent pneumonio
l mMovkers of RV ischemio * No RV dilatotion/markers
small left ventricle (V) | * NT pro 8NP, Trop | :
\ - eoth 1 —» High risk
Feotures | Cardiac output - one | —» Low rigk
Hﬂpo’cens'\on
<hock
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Clinical Presentation :

{ }

Sﬂmp’roms : Signs
* Unexplained dysprea (M/o. * Tachycardio, S, T JvP
* Syncope. * Clear lung fields,
* Chest pain (Pleuritio). Tochypnea, | breoth
* Cough with hemoptygsis. sounds, rales.
* sudden cardioc deodh.

Note :
Cor pulmonale : RV hypertrophy + Rv failure —> S, T ove

Investigations :
PG :
° Hﬂpoxem'\a,
C Qesp'\roecorﬂ alkalosis.
* Widening of (A-0) oxygen grodient.

eCq :
* T inversion in V, ‘o v, — Correlotes with se\/ervcﬂ.
* 3Q,T,:No sensi’c\\/‘\)rB/ specificity,

gcho
* Findings Right odvium § RV dilododion.
Septal push.
Small Lv.

* To rule out cardioc ’camponade.

* meccConnell’s sign : ngocon’crac’dle RV free wall + ngercon’crac’d\e opex.

\mag'mg :
* CT pulmonary angiography TP = 10C.
- F\r\d\ngs Clot.
Pulmonarg our’cerg dilotodtion.

RV dilododtion.

- Polo mint sign: T hin rim of controst around
Central filling defect d/% thrombus.

CXR : Long linear bond of
otelectosis
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Polo mint sign | CTPA : Saddle thrombus

Manogement :
wells score
Parameter Score
Clinical signs of DVT 3
Alternative diagnosis less likely than pulmonary embolism (Pe) | 3
Heart rate 100/min 1S
Recent surgery/immobilization 1S
Previous PE/DVT 1S
Hemoptuysis |
Malignancy |

mcmagemen’c bosed on score :

Score
{ v
44 >4
Pe un\iKelg. Pe \‘\Kelg
|6ased on
'
H\gh risk Low risk
Do CTPA. DO D-Dimer

l\S? ®
Do CTPA.
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Treatment Algori’chm P Active space -----
ive anticoagulants unfroctionoted heparin UFY : 80 W/ ko
OR
Based on risk Low molecular weight heparin LrmuH ¢ | mg/ kg s/c.
Submossive low risk/ moassive/
Non—mossive Submossive high isk
l check Sor ¢/\ o thrombolysis
Continue anticoaguloion. ? l®
T hrombo\gsis : &mbo\eckomg.
Q F\\’ceplase

100mg IV over 3 hours x 14 do%s
loon)dnwe an’c\coagula’don

* Newer oral anticoagulonts (NORC) : Better.

* Worfarin.

¥ anticoagulation c/1: Inferior veno. cavo. (Ve Silter.

Pulmonary Hypertension 00:19:28

Qes’c‘mg meon pulmonourg oLr’cerﬂ pressure 230 mmHg.

T}jpes : |
T Pumonary vascular resistance (PVRD T Left atrial pressure (LAP)
Type 4. D/t cardioc
> Typel: couses.
* Pulmonary artery hypertension ear.
* Plexiform ar’cer'\opoechg.
> TSPQ 2
O Lung reloted couses.
® ILD.
* Chronic bronehitis.
—> Tﬂpe 4 : Chronic thromboembolic pudmonarg hgper’cension.
PVR :
* Change in pressure/ Slow. * PVR < 3 wood units : Type &,

Rt. heart pressure - Lt. heart pressure * PVR 7 3 wood units : Types 1,34

Cordioc owcpwc
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TYPE | : PAH
Couses:
* \diopathic (M/o.
* Limited SBSfem'\c sclerosis.
* Toxins : Ropeseed oil.
* Serotonergic substances Fenfluramine.
* BMPR-3 mutodion.
* Infections : HIV, Schistosomiasis.
* Portal hﬂpericension.

mMolecular Pathogenesis :
* 1 endothelin.
* | Nitric oxide.
* | Prostacyclin,

Clinical Presentation :
Sﬂmp’roms :

* Fotigue (/o).

* preathlessness.

* Chest pain (/% RV ischemio).

S‘\gr\s :
* Loud, palpoble P ..
* Parosteral heave.
* Pulsadions : gpigastric § ™ intercostal space.
S Murmurs
= PansBSJco\\c (Secono\arg to PARD : nger’censi\/e fricuspid regurgi’coec\on.
- 2arly diastolic /% pulmonary regurgitation/artery dilotodion) : Grahoam

Steell murmuy.

Investigations :

echo ¢ PFT ¢
* Pulmonary artery dilatation. * Fevi/FVvC : Normal.
* RV function. * FVC : Normal.
* Tricuspid regurgitation. * DLCO |.

Polﬂsomnogmphﬂ S HRCT : To rule out obstructive sleep opnea 7 ILD.
V/Q scon & To rule out chronic thromboembolic PaH Rx : Pulrmonary endar’rerec’comﬂ).
6 minute walk test : Predictor of survival.
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mManagement :
Supportive care Specific therapy
* Avoid pregnancy * Colcium channel blockers
* Orol anticoagulants * endothelin receptor antagonists (erm)
C Long term oxygen ’cherapﬂ O Phogphod\es’remse PDe) S inhibitors
* Diuretics for right heart Lailure * Prostanocids
C G‘uanqlql cu}clase stimulants

Rx is bosed on response to \/asoreac’d\/\’cg test.

®l | l®

Not respond'\r\q ‘o CCB

CLB : Mi?ed\p'me a40 mg > Check NYHA class of 55mp’coms

|
v

Closs 1 0 3 Sﬂmp’roms Class 4 ngp’coms
Ambrisentan (ERA) + Prostanoids : gpoprostencl,
Todolofil (PDE S inhibitor). Treprostinil.

¥ medicol m_fails — S mManagement —EM“&] septostomy,

Lung ’cransp\an’cahon.

Interstitial Lung Diseases (ILD) 00:36:38

* DifSuse parenchymoal lung fbrosis.
* mediotors : T&F-p > PDGF.
* Inherited forms of ILD : Tuberous sclerosis, Neurofibromadosis.

Idiopadthic Interstitial Pneumonio/ILD :
Tﬂpes :
. \diopothic pulmonary fbrosis (PP :
- m/e.
— Usual interstitial pneumonia. (WP : Histological counterpart.
- Males > Females.
— Poor prognosis : Pudmor\arﬂ hﬂper%ens\on.
3. Non-specific interstitial pneumonio. (NSIP.
2. ngp&ogemc orgom\s‘mg preumonio. (coP).
4. Respiratory bronchiolitis associoted ILD RB-ILD).
S. Desquamative interstitial pneumonio. (IP.
6. Dittuse alveolar damage (Histological counterpart) :
~ Acute interstitial pneumonia. (Covid).
— Poor prognosis.

7. Lymphocytic Interstitial pneumonia we.
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----- Active space ----- Note :
ILD a/w Smoking
® RB-ILD. * DIR
* Langerhans cell histioeytosis (LCHD. * Rheumatoid arthritis associoked ILD
RA-ILD).
Potterns of ILD :
Pottern Seen in Onset Treodment
* \diopathic : Majority Anti PDGF (Plotelet
uP |* RrA Chronic | derived grouth factor) :
* mMoales > Females Nintedanib
* Connective tissue diseases (CTD) Steroid + MMF
NSIP Subacute

® Druogs

(mycophenclate motetiD

* Polymyositis
copP | °
* Anti-synthetase syndrome

Dermo@comgos\hs

Subocute

Steroid + MMF

. Sjogren’s Syndrome
* WiV

L\P

CTD o/w LD :

* Diffuse systemic sclerosis )
* mixed connective tissue disease (MCTH)
* Sjogren’s syndrome
° Po\gmgos'\’ds
° Derma’comﬂosi’ds
* 19§, reloted diseose

O Anﬁglos\ng spondg\'\hs (upper lobe ILD). -

Inherited couses of ILD ¢

* Tuberous sclerosis : B/w lymphangjioleiomyomatosis.

* Neuwrofibromadtosis.

Clinical mManifestations :
S‘\gns :
° C\ubb'mg.
* velero crackles ®iloteral, Fine, end
insp'\roecorﬂ).
* Hypoventilation T ype 3 respiratory

Sailure).

S&mp’roms :
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—Lower lobe ILD.

* exertional dﬂspnea,
* Dry, non-productive cough.
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\n\/es’c‘\ga’cions :
PFT :
* Fev/Fve: 1.
* DLCO: |.

Chest X-ray (xR :
B/L, Bibasal, Subpleural reticulonodulor infitrates.

HRCT:
® 10C.
* Findings : Reticular  linear shadouws.

Potten HRCT findings

= Hon93 comb'mg
° Cgshc spaces

ulpP
* Loss of lung architecture
* Troction bronchiectosis
NSIP &round glass opacities (660)

* Consolidation
CcoP * Reverse holo s\gn ' g0
Surrounded by consolidation

LIP NSIP + Nodules + Cuysts

Note :
Halo s\gn : Consolidodion surrounded
bﬂ a0 —> Invoasive asPergi\\os\s.

NSIP Pottern

COP : Reverse halo sign COP : Reverse halo sign
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a. Lymphangioleiomyomatosis Lam :

3 LIP

Couses of upper Lobe ILD :

Conditions C,o«usins cgs’cs in L.uungs g
I Langerhan cell histioeytosis Lew :

Young male smoker.
Upper lobe ILD : Nodules + Cygst.
A/w diabetes insipidus.
Birbeck 8mnudes :
- €D, cells 25%.
- Tennis racquet appearance.

Preumothorox.

\/Ouﬂg Lemoles with tuberous sclerosic.

Ankylosing spor\dﬂh’ds.

Sarcoidosis.

Silicosis.

Coal worker’s pneumnoconiosis.

ABPA : A\\erg\c bronchopulmonarg asperg\\\os'\s.
ngersens'\’d\/\’rﬂ preumonitis.

6er3\\\os‘\s.
Te.
LCH. ;

LIP

Drug Induced ILD :
Amiodarone. C mi{'omﬂc'm.
6\eom5c'm. C 6romocr'\p’c‘me.
Busulfan. * methotrexote
Rore couses.

Cgc\ophospham\de. °* Anti-TNFOU drugs

Note : methotrexote couses hgpersensi’ci\/i’cﬂ pneumon‘\’cis.

Occupational Lung Diseases 01:11:26

* gilicosis (M/0).

* Coal worker’s pneumoconiosis (CLP.
* pshestosis.

Comp\\co&eoL

O 6er5\\'\os‘\s —> uncomphcoeceoL
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Silicosis :

Silicon dioxide/3i0, (Quart?) :

* Industries : Rock/Slate cutting, blasting § mining,

RS Revision - 2 - 47

Acute Silicosis Chronic silicosis
Si0_ exposure Large exposure within & years 10-30 yeoars
Symptoms Dyspneo. on exertion Dyspnea § cough
* PRAS positive macrophages pflected cell ¢ Pulmonar3 alveolor macrophage
* milky white bronchoalveslar lavage (PAMY) —» Reoctivakion of T :
* CT: Cxa25 pa\/emen’c paﬁem * Pleural involvement : Nil
(660 + Nodules + Septation) * Parenchymal involvement :
L - Upper lobe (UL ILD
Findinas ,
NANY Note : * eodiclogjcal findings :
Cxazg pa\/emer\’c po@c’cem i olso seenin : _ Angel wing sion
* Diffuse alveolar hemorrhage - &0 shell calcification O/t Hilar
O Pudmonourg alveolor pro’re'\r\os'\s lgmphadenopo&hﬂ)
- Covitodion t
* n/w Scleroder
ki PoO cis - e&ro emn:? o Pakk
OO0 ProaNOoSH ° yrome ' Mixead Pottern
Seotures preg =D ]
® Lung Signs in 3S%
CWeP:

AfSected cell : PAM (No risk of T® reactivodion).

a/w outoimmune conditions :

Caplan’s syndrome : RA + Active synovitis + Nodules + IgA rheumatoid factor ®.

Pleural involvement/| malignancy  Nil.

Parenchﬂmod involvement :

* Nodules.

* Upper lobe Qbrosis.

* Cavitotion t.

* No hilar \Smphadenopod'hﬂ/ egg shell caleification.

6er5|\iosis :

® Ceromic 'mdus’crg.
* D/D: Sarcoidosis.

Pleural involvement/ mMalignancy : Ni

Parer\chgmod involvement :

* Upper lobe infiltrotes —» Fibrosis

* Non caseoec‘mg 8mnudomas
. ThicKen\ng of bronchovosculor bundles

® Hilar ao\enopoﬂchg

NSIP poec{em.
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sorcoidosis.

Features also seen in




Asbestosis :
TWo J‘BPGS of Sbres <E F\mphibole Crocidolite.

serpentine (90%). Amosite (Most dangerous).

Duroation of exposure * 10 years.

Pleural involvement :

* unrelated to SmOK'\r\S. Olewral N

* manifestodtions : plaques

~ Thickening ——> Parietal pleura. (/o) :
* Pleural plagques + caleificotion.

* Holly lea® sign/ Toble mountain
sign/ Candle drip sign.

—> Visceral pleura with \ung

CXR : Pleurol plaques

retroction : Crow feet’s sign.
- 6en'\gn osbestos reloted pleurod efSusion (earliesd).

|
/ v v

exudodive. ‘aos'moph'\\‘\c. mesothelial cells.

Parenchgmod involvement :
* Lower lobe ILD : DitSuse massive fibrosis.
* Infiltrates —»> dyspnea.
* No lung signs.
° Sp'\rome’crg : Restrictive pottern.

ma]‘\gnaﬂcg :
Pleural mesothelioma Co. lung
Smoking unreloted Reloted
Durodion of
20 Bears 10-30 5eours
exposure
Type gpithelioid (M/c) Adenocarcinoma.
. CXR : Holly leaf sian
* Chest pain Y 9
inical feotures h with h Sis
Clini eofures | | Mocs detected Cough Wi emop’vg i
* fPon cﬂ’co!ﬁera’r‘m
maoayrkers s
® Colreticulin
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A'\rwaﬂ diseoses :
* No parenchﬂmod involvement.
* Type | respirotory Lailure (Normal PaC/Oa).

Eosinophilic Lung Disease

-49

00:02:04

Tﬂpes 8
* &AL (Bronchoalveslar lavage) eosinophilia. : > 35%.
* Lung tissue eosinophilio.
* Peripheral eosinophilio. + lung infiltrotes.
Couses:
Known :
* Povrasite :
- LoefSler’s syndrome : Hypersensitivity to
ascaris.
- Lung fluke invasion.
* Drugs : Nitrofurantoin.
* Tropical pulmonary eosinophilio >/t
microflario).
* RAllergic bronchopudmonarﬂ aspergjllosis
(berm.
Note :
* Conditions not under eosinophilic lung diseases :
~ HSP (Hypersensitivity pneumonitis) in luno
— eronchial asthmo. (8/w eosinophilid.

- Pulmonarg eos\noph‘\hc Smnudoma diseoses.

unknown :

* eosinophilic granulomatous polyangjitis (eaPm.
* Acute eosinophilic pneumonio. (AeP) :
— ARDS like presentation.
- Quick reQO\/erB.
* Chronic eosinophilic pneurnonia. (CeP) :
- Reverse bo@cuoing appearonce.
* Idiopathic hﬂper eosinophilic sgndrome.

* BAL eosinophilio. with > 40% : CeP § Tropical pulmonary eosinophilio.

Aspergillus in Lung

00:06:56

Orgom'\sm : Note :
* Aspergjllus ¥um'\8a’cus.

° Saprophﬂ’ce.

* Septote hﬂphae : Forms mucus plug.

nspergi\\us niger in ear infections.
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mManifestations of aspergillus infection :
l. ABPA.
3. Aspergilloma. : Old tuberculosis cavity,
3. Chronic Cavitary Pulmonary Aspergiliosis (CCPAD :
COPD podients : Thick walled cavities + bronchial wall invasion.
4. \nvosive aspergi\\os‘\s :
~ Immunocompromised (Neutropenic patients)/steroid use.
- CT : Halo sign —> Consolidadion surrounded b5 8r0und glass opacities.

ABPA

Pathophuysioloqu :

® h{')od‘j ’chag/ Eumoghs > Tupe | > Tupe 3 h itivi
roncniod asthm colonizodion . 5Pe 5{36 = 5persens\ N\J(ﬂ'

Cygstic Fibrosis (CP potients

Clinical manifestations :
* Fever.
° Cx)ugh with brownigh thick mucus p\ugs :
eronchiectasis  Proximal &/L symmetrical
centrol Jrg)pe.
Fleeting infiltrates (gosinophilic.
Crackles/clubbing (% patients).
* Lung findings (30% potients).
Rare : Converted o ILD (Upper lobe).

CXR : Tram ‘crac:l% lines

Investigations :
* 1€ 7 1000 (Obligotory criteria £ follow up.
* Precipitin ®.
* zosinophilia. > SO0 (Supportive criterio.
\mag'\ng :
CXR :
* Transient, irreqular, parenchymal infiltrates. egegnicivEtappeorace

* Tram track appearance (Diloted ouruoaﬂs).

° F‘mger in 8\0\/@ appearance
/% mucoid impaction in dilated airways.
CT : Tree in bud appearance
(Aiso seen in Sarcoidosis § TE).
endobronchial involvement.

HRCT : Tree in bud appearance
(Central bronchiectasie)
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Treatment : T Active $pace ———--
Steroids ¢ Hroconozole : Omalizumaob :

°* DOC ® In steroid non responders nmonoclonal om’dbodg

® For 1A weeks ® For lb weeks agouns’c \5&

HYPERSENSITIVITY PNEUMONITIS (HSP)

AKA extringic od\erg'\c alveolitis.

Podthophgs'\olo&(j ]

Repeated exposure to organic dust —» Type 4 > Type 3 hﬂpersensi’d\/i’cg.

Involvement : A\rwags > Parenchﬂma
Feotures :

* 1gg/eosinophils absent.

* Precipitin ®.

* Non caseoedng 3ranudoma.

* Non - Sleeting interstitial infiltrates (Parenchgma).
Sgs’cem\c ngp’roms : Nil.
Forms :

* Subacute (M/C) : B/w response to steroids.

* Acute g chronic : Rare.

\mag'mg :

HRCT : mosaic/head cheese pattern (Various densities seer.

mosaic/head cheese poattern

Orgounic Dust szoswre g

Diseoase exposure nn’dqen

Former’s lung /0 moldy hay

Thermophilic actinomycete /o

BO00SSOSIS moldy Sugoaycane
22 4°v9 Thermoac’dnomﬂceg \/ulgaris

mMushroom worker’s lung mold\/} compos’r/ mushroom

mMalt worker’s lung Barley
TobacCo worker’s lung mold on tobacco Aspergjllus clavotus (@™ m/c)
Compost lung Compost
wWood worker’s lung wood pulp -
Other causes of organic dust exposure : Note :
* &ird fancier’s lung : Droppings of p‘\geor\/ parrots/chicken. HSP § ABA : Unrelated to smoking.

(Obstructive/ emphysematous pa’dem)
* Chemical worker’s lung : Polyurethane Looms (\socgana’ces).

Hot tube/humidifier/air conditioner lung : Cladosporium, MAC.
* Wood trimmer’s lung : Rhizopus.

Foamilial HP/wood workers : Bacillus subtilis.
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Compaurison with Differentials :

Asthma. PBPA extrinsic allergic alveolitis/HsP
* Colonization of airways * Interstitiol lﬂmphocg’dc
Pa’cholo% Hﬂper’croph‘\ed mucus 5\0@0\5 ® viscid mucoid impoction infiltrotion
* Tissue eosinophilio * Non caseading gronulomo
Radiographic features :
* miqrotor ripheral infiltrokes
) ) Sk 5 perp e Difuse alveolar interstitiol
early Normal hﬂperm%ahon * ptelectasis ‘
i . infltrodes
* Bronchiectasis
Reticulonodulor interstitiol
Lote Normal hgper\n%oedon Fibrosis euion " h

opac\’cies

Skin test reoctions to asPerqil\us an’dqens :

Immediote @ @

®
De\aged @ @ @

Other findings :

Peripheral @ @ @

eosir\oph‘\lia
\96\ asPerg'\\\us
prec\pi’c‘ms @ @ @
Serum Igg levels Normal/ m‘\ld\u] elevoted mMarked elevotion Normal

Note : &AL \5mphoc5’cosis.
* Sorcoidosis : CD4A/CDS.
* HSP : CDB/CDA.

7 azl

Bronchiectasis 00:23:50

Obstructive ’cﬂpe.
- exception ¢ Traction bronchiectasis —» Restrictive kﬂpe.
Features :
Demographics : Females > males, SO-70 years.
Areas affected :
* Left lower lobe (M/o).
* middle lobe : Mycobacterium avium complex (MAC.
* Right middle lobe : rock’s syndrome (/4 lymph node in Te).
Pathological Changes :
.. Abnormal irreversible dilatadion of bronchi :
D/% loss of smooth muscles § elastic tissue.
- Couses :
* \diopathic (30%).
* Tuberculosis (40-50%), Measles § pertussis.
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. e\ene’c'\ctﬂlpha—l antitrypsin deficiency .
Yellow nail syndrome, William Campbell syndrome.

- Types o dilododion :

|
( | | |

Cyjindricol (/o) Cygstic : Tubular varicose
® Children

* n/w clubbing
a. Obliteradive fbrosis of bronchioles :

Outer wall

Normal bronchus eronchiectasis

Clinical Features :

* Chronic cough with mucopurulent (Foul smelling) sputum.

° Hemop’gs‘\s.

* 2arly § mid inspiratory coarse crackles, ditSuse rhonchi.
Note : Dry bronchiectasis (Sieco) —» T
\maaing :
10C : Volumetric multidetector helical CT scan/HRCT.
F‘md’mgg :

* Airwoay dilotodion : | = LS times

adjacent vessel diameter —» Signet ring sign.
* Trom trock sign.
* Tree in bud pattern.

‘._.

VRSB EE o Sigpet ring

C A\rwa5 clearance :
- Physiotherapy % postural drainage @eso.
~ Nebulized 1% hypertonic saline/steam inholation.
* Recombinant DNAse : For CF a/w bronchiectasis.
* Resection : Localized bronchiectasis + recurrent + unresponsive to dmgs.
* Prophylaxis : Macerolides (nz'\’chromgc\n) X b = 9 months.

Note : m/c organism caus'mg infection in bronchiectasis : Pseudomonos.

Medicine Revision ¢ v4.0 «+ Marrow 8.0 « 2024

Loss of cilio

Increased mucus

Destruction of walls



54 - Medicine

_____ Active space - Chronic Obstructive Pulmonary Disease (COPD) 00:36:00

T\tjpes :
Chronic bronchitis (Clinical) : Cough with sputum x 3 months for a consecutive years.

gmphysema. (Po@dno\og'\C&D :

Rirspace dilofadion (Distal to terminal bronchiole) _Followed by Destruction of walls
of airspaces.

Types of emphysema. :

Qesp\ro&org bronchioles

Terminal bronch\o\es;
‘\_-_%—AI\/eo\ar duct

Normal acinus

Alveolus

Qespiro&org bronchiole Alveolar ducts and alveoli
Terminal bronchioles Alveolar duct  Terminal bronchioles
Sep*um
—Sep{tum
Chronic inQ\ommo@donJ Qespirodcorﬂ bronchiole:
ond fbrosis alveoli
Centriacinar emphﬂsema Parasep’cod emphﬂsema

Alveolar ducts and alveoli
Alveolor duct  Alveolus

Terminal
m'A Terminal bronchioles:
bronchioles — Septum ‘ . Sep’cum
Respiratory Respirotory bronchicle <= 5

bronchiole
Ponocinayr emphgsema \rregular emphﬂsema
Centriocinar (M/C) Panacinoyr Paraseptal
Demoqraphics mMales Younger population Younger males

Smokers ® © ®

Areos of Iung C Qesp\roeror5 bronchiole O OOmp\e’ce involvement
involved * Upper lobe predominant | * Lower lobe predominant

* o~ antitrypsin deficienc Spontaneous
Associokions - Trypst ency P

® Liver diseose pneumoﬂf\orax

Note : Ol—I cm’ci%rgps'\n pheno’gpest PinnMm : Normal.
PiZ2Z : Severe o\e%c'\encg.
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Chronic &ronchitis

mphqsema

Structure involved

* Parenchyma (more)

vosculayr c‘nanqes

Qiruoag

* |Pao o 0
Gaseous changes 4 ‘l’ Po0,
. TPa(LOA * Normal PacO,
Type of respiratory failure Type & Type |
Hypoxio. more Less severe
Pulmonary hgper’rens'\on/ Right ventricle Sailure/
X nore common LessS common
Infections
Prognosis more mortality petter outcomes
Note :
on : o/ L . . Leads to
Pudmonarg hgper’cer\S\on : D/% ventilation per?uS\on mismodch ——= "% Cor pudmonode.
Treotment :
Guidelines :

MMRC O-1, CAT< 10

MMRC = 4, CAT 2 10

0 %o | moderote exacerbotions (Not
leading o hospital admission)

&roup A : Bronchodilodors (Short ac’dng)

Group B : LABA + LAMA

> 4 moderate exacerbations or > |
lead'\ng ‘o hosp'ﬂcahza’c\on

QFOUP 8

° LABA + LAMA
* LAMA + LABA T 1¢s (1§ blood eos > 200ML)

\‘\95 :

° LppA: L,ong ac’c‘mg beto agon'\s’c.

° LAMA: L,ong acﬁng MUSCarinic ommgonis’cs.
® ICS: Inhaled Corticosteroids.

* mmMRC : Modified medical research council dyspnea questionnaire.

® CAT : COPD assessment test.

® 20s: Blood eos'\r\oph\l count in cells per microliter.

exoacerbodion : SABA + Short oral steroid ’chempﬂ X S-10 dags.

Long Term Oxygen Therapy LTon :

* given for 14-18 hours/ day ofter exocerbation.

* |ndications :
- PoO <SS mmHS.
a

~ Pa0, S5-60 MMHg (Pulmonarg hﬂper%ens'\on/ RV failure).

Lobe resection : Localized emphgsema (Limited cardioc problem, Fev > a0%).

Lung ’cransp\an’c : Severe coses.
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_____ Active space - Pneumonia Management 00:53:36

CURBS LS Score:

C : Confusion. Interpretation :

W Urea > 43 mo/dL. * Score O, | : Outpatient management.
R: Qespiroecorg roke > 20/min. * Score a : Inpatient managemen’c.

B : < 90/60 mm Ho. ® Score 2 ICU managemen’c.

S : 2 6S 5ears,

mManogement :
Inpodient :
* Severe (ICW :
- Beta lactam + mMacrolide.
OR
- Beta lactam + LevoSloxacin.
* Non Severe :
Beta loctam antibiotics

ST _ LevoSloxacin
(Amp\cxl\m Sulboctom 1S - 3 9 QL or

- (150 g OD)
mocrolide (Azithral SOOmS o)

Outpadient :
* Amoxicillin Ig TDS / Amoxyclav 6asma 8D (F risk factors like diabetes ()

+

Azithromycin SO0mMg OD / Doxyeycline 100mag 8.
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Approach to Rheumatology

00:00:33

I. Intra—articular vs. extro—articular Involvement :

O \n’rm—ar’dcular\jo‘m’r capwle o

Feotures Intra—articulor extro—orticulor
° Sgnoxf\um O Ligamen%g
Structures involved | ® Articulor carﬁ\age * Tendons

nmuscles of fascio

Pain O

* Ditfuse, deep seated pain O
Pain on active + passive motion | ¢
* swelling/crepitus, deformity |

Localised, superficial pain
Pain on active motion
Localised swelling, away rom joint

Sgnov‘\al involvement :
* chronic Gl weeks) \n%\ammoecorﬂ nuti-
sas’cem outoimmune CTD —» RA.

C Progress\on : 5300\/'\’6\3 — Sﬂnovmj hgper’crophg
Bone erosion <«— Ponnus

Types of arthritis :

Articulor cour’dlage :
* Osteoorthritis : Involves
the articular car’d\age.
- Loss of joint space.
= Os’reophﬂ’ces.

- Subchondral sclerosis.

* Non- in%ammo&org.

v !

Synovitis Spondyloarthritis (GpM
(Synovitis + enthesitis+ Dactylitis)
° RA F\x\odipn Per'\pherod predominan& SpA
* SLe nnlﬁglosing spono\gh’ds ® Psoriadic arthritis
* sLelike (Sjogren, (cocroilitis) * Reactive arthritis
Polﬂmﬂos'\’c'\s,
dermo@comBOS‘\hs)

a. \n%\ounma’cora Vs Mon—'m&'\wnma’corg :
o \n@\ammo@corg :

v

-57

Cr ﬂs’rod oxrthr opa‘(hﬂ

(Sgnovi’c'\s a/t crgs’cal)

° mMonosodium urote

m/c —» Rheumadoid arthritis RR) > %ogren’s syndrome.

b. Mon—\n%amma’corg :

Osteoarthritis (OM) : m/c non-inflammodory arthritis (/e axthritis os o whole).
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ASSESIMENT PROTOCOL

Porometers

RA findings (Symptoms > weeks)

I Iotro—articulor V/s extra—articular

Intro—articular (Sometimes hos ’cenosanov'ms)

3. Inflammodory /s non-inflammaotory

InSlammatory (Signified by morning <i®Snessy)

3. Uniloteral V/s bilateral Bilaterol
4. Symmetrical v/s asymmetrical Symmetrical
s. WL vs L/L upper limb
. mono/oligo/polyarthritis Polyarthritis
7. Small joint v/s large joint Small joint
8. Axial vs peripheroal Peripheral

Note : SLe and sLe-like arthritic hove o similar clinical pic’mre.

JOINT INVOLVEMENT IN PATTERNS
2rosion

erosions in RA

Couses of erosive arthritis :
. RA (m/c) _Couses Deformity,
a. Psoriatic arthritis.
3. Chronic erystal arthritis (msum >
CPPD).
4. multicentric re’dcujoh'\shocg’cos\s.

Note :

Juxto—axrticuloyr os’ceopenia in RA

Causes of non—-erosive arthritis :
. sLe/sle-like arthritis
a. Aeute rheumatic fever (accoud’s
ar’chropa’chg)
2. Acute crgs’coJ ar’chropo@chg
4. Relapsing polychondritis (RPC) —»
AtSects the pinno.

grosions in SLe — Rhupus RA/SLe overlap).
MAGIC syndrome — Mouth And Genital ulcers @ehget’s) + Inflamed Cartilage

Jaccoud’s arthropathy :

®ee).

* Non-erosive, deforming arthropathy,

* m/c d/t loxdity of ligaments.

* Seen in acute RF, SLg, and SLe-like arthritis.
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Joints Involved and Spared :
RA:

* Involves : MCP + wrist + PIP + cervical spine.

* Spares : DIP (No synovium) + I CMC + I MTP + axiol skeleton (Except C-spine).
Diseases involving DIP :

* Psoriatic arthritis (Also involves wrist,  * Osteoarthritis (Spares wrist and

mCP, § PIP). nMCe).
* Multicentric Reticulohistioeytosis * Juvenile Idiopathic Arthritis (IR
(MRHD.

CLINICAL PATTERNS

I. 55mme’cricod Polgar{thri’cis 0% Small Joints of UW/L :
|

\/ v
< (o wks (Beuke) > b WKS l(chronic)
\/ v ]
Post—viral unditSerentioted orthritic  RA  Psoriatic arthritis  SLe § SLe-like arthritis
Unless proved otherwise 1/2< dIP involved) (Non-erosive)
(m/c Parvovirus B19) Progress to RA
a. Acute Monoarthritis :
IS*Jo\n’c
\/ v
I* TP (Coolest join®) Knee joint

msum/eout Septic arthritis > Crystal arthropathy (/e crPP)

2. Asgmme’cricod Olisoar’chri’c'\s :
m/c joint involved —> ¥inee
Periphelrod SpA

v v

Reoctive arthritis Psoriodic arthritis

Pathophysiology of RA 00:25:40

m/c multisystem inflammatory autoimmune CTD.

Progression :
. Very early RA : < 3 months (mMust be treotked).
a.3m-ly —> mr\5 estoblished RA.
3. 1-a yrs —» Lote established RA.
4. Chronic stabilized RA : 74 yrs (Starting Rx —> Not useful.

‘e,p‘\dem‘\ologg :

* most common : 40-60O yrs old. *F:m=2:]
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Note :
O Qheumo&o\ogical conditions with B = 9,

- %6gren’s syndrome. - Fibromyolgio.
- gLe. - Chronic ¥a’ci8ue s5r\o\rome.
- T&KOLBQSUL ovteritis. - Primarg bil‘\arﬂ cirrhosis.

°* mixed connective tissue disease —» Bm = IS,

Foctors :
A. genetic factors :

v v

HLA : Non—HLA :
l. HLA DR-BI04 l. PADI-4
3. HLA DR-BlI4 Causodive a.PTPN aa
3. HLA DR-BIO0I

4. HLA DR-BII3 (Protective)

* HLA DRBIOA :
- DR f3 chain hypervariable region — QHRAR motit (Common to HLADRBIIA).
- 1 risk by S times.

* PADI-4
- Responsible for post—translational modificadion (Argin'me — Citrulline).
- Citrulline is an abnormaol amino ocid.

®. environmentol factors :

l. SmoH\ng :
= S‘mg\e most important enviconmental factor (®Bad prognos\s).
- 1 rigk Sor extro—articulor manifestations (1 ILD).
- 1 PADI-4 expression in odruoog — 1 abnormal protein modification.

a. Chronic per'\odon’d’ds —> 8%10\085 : Porphgromonas S\ng'\\/\’ds.

Note :

* Smoking-associated ILD seen in
o. Desquamative interstitiol preumonia. (OIP).
b. Langerhan’s cell histiocytosis Lew.
¢. Respiraory bronchiolitis associoted ILD R&-ILD).
d. ILD-RA.

* Aleohol § OCPs are mild protective factors for RA.

* Pregnancy is a protective factor (1 1L-10 production — An’c\—\n%\amma’rorg).
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Pa’cholo&xj :

genetic factors environmental foctors

L

Abnormal protein modificodion :

o. Citrullination
b. (‘,arbamog\o@rion

Detected bﬂ

Ar\hgen presen’dng cells Innode immune 333’(6m
(Langerhcm’s dendritic cells) (Neutrophils)

DC-T interaction

T-cells

p-cells

m'\groete ‘coJoin‘c
55n0v1+\s
SgnovioJ hgper’rrophg —» Ponnus formoadtion —» Bone erosion

Antibodies in RA 00:44:00

I. Anti-CCP l-\n’cibodﬂ :
AKA Anti Citrullinated Polypeptide Antibody (ACPR)/mutoded Citrullinoded Vimentin
(mev) antibody,
* Highly specific, (® in majority cases.
* Best marker for pre-clinical infection.

. H'\Sh titres —» extro—articulor manifestotion.

a. Anti-CARP F\n’c'\bodg ]
° Ank\—carbamogloeced peptide an’d\oodg.
* A/w palindromic rheurmnatism.
Note : Anti-PADI-4 an’d\oodﬂ i olso associoted with RA.

3. Rheumatoid Factor :
* Less specific than anti-CCP (T5-80%).
- (® in other rheumo@colog\coJ conditions : %68ren, crgoglobud\nemia (a/3
coses), polyarticular JIA.
- Also seen g, \eprosg, PeC, parasitic infections, silicosis, sarcoidosis, HBV §
HCV.
* High titres — T disease activity,
* \lgm antibody against Fe portion of Ig& variable heavy chain 3 (\SC—J\\/HZD.

Medicine Revision ¢ v4.0 «+ Marrow 8.0 « 2024



62 - Medicine

Note :
* Markers for relapse in RA —> 3R § CRP
* Anti-CCP and RF are helpful in prognosis, but are of no use in relapse of RA.

Presentation in RA 00:48:52

CLINICAL PICTURE
A. Articulor Manifestotions and Progression :
Disease storts ok the Distal Rodio-Ulnar Joint (DRUWY.

garly changes (Reversible) :

Synovitis 2ig-209 de¥ormi+5

Sgnov’\oJ hﬂperkrophg
(Tgpe AY Type ® SSnoviocg’ces)

Ponnus formadion

extra-articular chonges : outonniere deformity
Flexor ’cenosgnov\hs, bursitis

Articular changes : In order of appearance
. Radial deviotion of wrist + ulnar deviation of MCP (Zigzag
o\e?orm‘\’rg).
3. Subluxation of MCP joint.
3. Rupture of ulnar collateral ligament (Piano key s’cﬂloid).
4. Hitchhikers thumb deformity (Abduction + hyperextension.

lrreversible chcmges :
. eoutonniere’s deformity : Flexion of PIP + Hikchhiker’s thumb deformity
hyperextension of DIP.

a. Swan neck o\e?ormi’cﬂ * Hyperextension of PIP +
Sexion of DIP.

3. Opero. 3\&3& hond de?ormi’cg : Arthritis mudilons.

(Comp\e’ce destruction). Swan neck deformity

Other joints :
Joint a$Sected Presentation/Deformity
Temporomandibular joint moudth opening afSected
CI-Ca joint Odontoid process affected —» Acute onset quadriparesis
Cricoarytenoid joint Change in voice
Lower limb : S mTP (m/o) Pes planus, forefoot varus, ankle valgus

Note : I* MCP spared, and knee joint less commonly afSected in RA.
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8. extra—articulor manifestations :

m/c extro—articulor manifestation —» Rheumatoid nodules (40%).
Rheumodtoid nodules :
* 1 rick:
- Smokers (+++),
— Anti-CCP/RF positive.
- mrl5 onset ond long duration disease.

® Site : Olecroanon.

Rheumaodoid nodules

* Non—tender.
* granuwomodous reaction seen (Tgpe Y, hgpersens\hvﬁb).
* Size | on treatment.

PATTERNS OF PRESENTATION

I. Pre—clinical RA :
Presence of rigk factors + autoantibodies + symptoms w/o clinical evidence of
arthritis.

a. Chronic ngme’cricod Polgar’chri’ds ;

* m/c presentodion (O%). * gvidence of pain and inflammation in joints.
* > b weeks. * Small joints involved.
Differentials :

* SLe g SLe-like disease —» grosions ©.
* Psoriodic arthritis — DIP involvement ().
* CPPD/Pseudo RA —» Waxing § waning ®), erosion ©).
3. Palindromic Rheumatism :
* Intense, brief episodes of monoarticular arthritis.
* Sites : rinee and fingers.
* Attack — Baseline (ntereritical period) — a™ attack (Similar o goud.
* Antibodies : Anti-CARP positive.
HEAD-TO-FOOT MANIFESTATIONS
l. CNS/Neuro-ocular :
o. Cl-Ca mﬂe\opa’chg.
b. Sﬂnov‘\od hgper’crophg — entrapment neuropo&chﬂ.
¢. RA related small fibre peripheral r\europoechg.
d. Brain parer\chgma and thoracic/lumbar/sacral vertebra not involved.
a. Ocular :
o. M/c — Herotoconjunctivitis sicco (ory ege/ a° sj6gren’s syndrome).
b. gpiscleritis (> scleritis) : Correlotes with disease activity,
¢. Scleritis : Can cause painful loss of vision and scleromoalacia perforons.

d. Uveitis is never seen.
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3. Hema’cologs :
a. Anemio. of chronie disease (M/c anemio).
b. Total lﬂmphocg’ce count — Normal.
¢. Thrombocytosis (8% ITP not seen).
d Qapxdlg progressive anemio. — Autoimmune hemolghc anemio.
(Warm Ab, lg& medioted).
e. 1 risk of difSuse large &-cell lymphoma. (OLBCL).
§. Large granular lymphocytes seen — L&L leukemio. (% progresses to ANL).

Felty syndrome : LeL B U Fe\’rg’s
RA + neutropenio. + sp\enomegodg.
* Seen late in the course of RA.
* RF and HLADRB 04 positive.
* Seen in patients with nodules/deformities.
C An’dbodﬂ against citrullinated histones (.

4, Luns : Large granular \5mp‘r\oc5{—eg

* Pleuritis * efSusion : exudodive, low sugars (<30m8/ dL) and low pH efSusion.
* ILD (M/c in smokers) — Usual Interstitial Pneumonio. (WP pattern : Severe
manifestotion.
Caplon s5no\rome :
* RA + nodules + Coal workers pneumnoconiosis (CLWP).
* Seen with active s5nov‘\hs.

30,

S. Cardiovascular :
o. vVosculay

up poedem

* pecelerated otherosclerosis —» Ml (M/c cause of deoth).
* Immune complex medioted, small vessel lymphoeytoclastic vaseulitis (CV) with
purpuro.

* Dangerous vasculitis forms (/e maoles) :

il. Gl vasculitis ¢ Intestinal infarcets.
b. Cardiac :
* Pericarditis wW/o tamponade (Post-mortem ?md‘mg).

.. Medium vessel vasculitis : Gangrene, mononeuritis mud’dp\eﬂ P : Rituximols

* mitral requrgitation (Similar 4o SLe).

b. Renal :
* a°renal amyloidosis (/o).
* glomerular involvement (Membranous) : very rare.
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7. gostrointestinal :
Gl vosculitis seen.

Note : Hﬂpoandrogen'\sm, osteoporosis, and pﬂoderma gangrenosum are also
associoted with RA.

Treatment of RA 01:11:45

Dmg closses :

DMARDS eiologics Small molecules
Anti-TNF AL : et rcept
methotrexote o i .an? °p
) Anti-CDA0 : Rituximalb
LeSlunomide ) A 206 1/3 ©) : ToSacitinib
culfosalazine Anti—-IL-1 ¢ Anokinroo / @ -
02in : icitini
_ Anti-IL—b * Tocilizumol s e Barietini
Hydroxychlorogquine
CTLA-4/10@ : Abakacept
Thempﬁ :
methotrexote (M :
* *line drug

elS mg/ week (a5 Mg + a.S mg). Dose may be increosed o aS mg/ week,.
* MOAINRA: | in adencsine.
o moni’cor‘m8=
- €&C (O/% bone maxrTow suppression.
- LFT (4 times | —» Stop mTX).
Side efSects :
- mucositis (M/0).

- ngersensi’ci\/i’cg pneumonitis.
- 1 nodule size.
- Dose dependant bone marrow suppression.
Other drugs :

* In absence of remission with MTX.

* Combination ’chempﬂ :
i Mix + Sulfasalozine + HCQ (&7 @ pulls eye macudopo@chb).
ii. Mtx + TNF-0L (5 inhibitors (®esh).
ill. Mt + JAK (Moy be cardiotoxic).

Remission (Boolean based definition) :

Clinical assessment 41 + Tenderjo\n’c count £l + Swollen joint count £ +CRP £ mg/ dL.
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..... Active space ----- RHEUMATOLOGY REVISION -2

Features of Systemic Lupus Erythematosus (SLE) 00:00:57

* F>>m.
Childhood sLe : 100% renal involvement.
* Post menopausal SLE : milder form (Renal spar'mg).

* m/c couse of death :

-¥s yrs — Infection > Lupus nephritis.

- After s -10 yrs — Accelerated otherosclerosis, mi.
* Male SLE : Severe, poor prognosis.

S’crong ?am'\lﬂ his%orﬂ.

RISK FACTORS
Genetic :

HLA Non HLA

. * ¢, deficiency (M/O) : garly complement deficiency
*cC,C de%mencﬂ 'a
oo * TReX gene —» Chromosome 3

®* HLA DRA )
* genes on X chromosome ¢ | Risk with Klinefelter’s
®* HLA DR
syndrome
environmental :
* estrogen (Oral contraceptive pills).
°* BV
°uw-56 rags.
PATHOPHYSIOLOGY
Delective apop’co’dc/ Hies :as:i%&o? Abundont ¢ & cell activadion :
i enaritic ce LA (Th i ;
NeTotic debris clearonce—» moune v »>T cell activotion —a>> Antibodies formed and
+ - .
bﬂ newtrophils system comrotod (/e : Tha) imnune complex deposited
octivoted (Tgpe 3 ngersens\h\/i’cg)

Sites of Immune complex deposition :
* vessel (Vasculitio).
* Synovium (Sgnovms).
* glomerulus (Glomerulonephritis).
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Anti Nuclear Antibodies (ANA) and ANA profile

Rheumatology Revision - 2 - 67

00:08:44

ANA ¢

* Screening test for mud’dsgs’cem connective tissue diseoses.

® ANA +ve in:

- aLe: 97 % coses (3 % BNA —ve —» Anti Ro W-53/53-0).
- %ogren’s : 85 % coses (Leash).

Note :

Conditions where 100 % ANA pos'\’d\/e :

* Drug induced lupus erytheomatosus ®dILe).

C Tgpe I autoimmune hepoﬂd’ds.

* mixed connective tissue disease (MCTO).

Indirect ImmunoSluorescence (IF) :

° ANRA done bﬂ \F us‘mg Hep a cell line.
® >|: 80 —» Positive titre.

Pottern Antibodies Specific diseases
ds — DNA qLe
Homogenous
Anti histone DiLe
Dense fine
Rule out CTD
speckled
Fi Kea | =R Sioaren's sundh
ine speckle oaren’s sundrome
pe c 53 -6 I
Coorse onti smith SLe
speckled anti U RNP MCTD
Nucleolor onti PM-SCL-T0 Po\5m50si’ds - Scleroderma oVer\ap sgndrome
Cytoplasm onti Jo - | Polymyositis and Dermodomyositis
Note :

* Overlap s5ndrome=
- Feotures of > | CTD.
- CTD included : SLE, Sjogren (M/0), Polymuositis, Dermotomyositis,

* MCTO:

~ Specific overlap along with +ve anti Ul RNP + 100 % +ve ANA and F >> m (s : D

Sﬂs’cem\c sclerosis, RA.

- p/w severe Qagnaud’s phenomenon.
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ANA PROFILE (IMMUNOBLOT)
Done Sor ANA +ve/ High suspicion cases.

Antibodies in SLe

Significance

Anti ds — DNA

* Titres measured separotely (by eLISA).
* /w1 risk Nephritis, vaseulitis.

* +ve in 1S % of cases.

* Assess disease activity in relapses.

Anti Smith

* +ve in 3S % cases.
* most specific.

Anti Ro/La
(ANA —ve lupus)

* Indicates a° Sjogren's.

* In pregnancy : A/w Neonatal Lupus + Complete
heart block.

* Better prognosis in SLE ¢ | Risk in Nephritis,
vasculitis.

* B/w Subacute cutaneous lupus.

* p/w Shr\nK\ng lung sgndrome (a/+ d\aphragmoec\c

palsy.

Antiphospholipid antibody

Seen in I/2@ cLe potients.

Anti R&C

Indicates worm RAb Autoimmune Hemo\5’c'\c Anemio

(ge.

Anti plotelet

Couses &° ITP in SLE.

Anti &lutomode/

onti Neuronal

* m/c Antibodies in CAIS lupus.
* p/w cognitive dysfunction.

Anti - Ribosomal — P

8/w psychosis/depression in lupus.

FACTORS CORREZLATING WITH DISEASE ACTIVITY IN SLe

l. anti ds — DNA titres.
a. | c,|c, levels.

Symptoms and Manifestations of SLE

2. | crp, T esk.

Constitutional Sﬂmp’coms (most s%riHing) :

Fever, fofigue, weight loss.

MANIFESTATIONS
nmusculoskeletal :

* Chronic inflammatory polyarthritis,
multisystem involvement.
* /L symmetrical small joints of

upper limb ofSected.

® Non erosive.
* Deformity a/ loxdity of ligarment :
Joccoud’s arthropoathy,
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mucocutoneous :

Rheumatology Revision - 2 - 69

Cutaneous Lupus erythemotosus (CLE)

Deseription of Rosh

Acute (ACLE)

. Localised Rash (M/o

a. generalised Rash - Rare
2. Toxic epidermal r\ecrolgsis

Localized Rash (AKA butterSly rash):
* mMalay, photosensitive, + scaling

* Non scarring, h13h|5 erg‘rhema’mus
* A/w oral ulcers (Hard polote)

* Spares nasolabial folds

* Non premalignont

Subacute (5CLD)
. Annular scLe (/o)
a. Pgoriasiform sCLE

Rash :

o 4 pho’cosensi’r\\/i’r5, Non scarring

* A/wantiRo/Lac: | Nephritis, vasculitis risk.
* Spares mid focial region

* A/w HLA DR3

Chronic (CCL®) (o) disseminoated Le (OLL)
* m/c: Discoid Rosh
* s/aorule:

- S % discoid rash —» SLe

- 30 % SLe —» Discoid rash

Discoid Rash

° Site : Face, scalp, neck

* Deep cireular erﬂ’rhema’mus

* Dermal oetrophﬂ + Sollicular plugs
* Premolignant risk for scC

* Scarring olopecia

° C,arpe’c track sign on bock.

CANIS involvement :

* Cognitive dysfunction (/o) : Anti glutamote antibody,

* Psychosis, Depression : Anti ribosomal — P Antibody.

* Axial skeleton spared ; No entropment r\europoechﬂ.

* Small fibre neuropa’chg con be seen.

Ocular :

a” sjogren syndrome (M/O), absent uveitis.

Luns g
* Pleuritis * efusion :
- Lgmphocﬂ’dc exudote.
- Normal sugors.

- Rigk of moJ'\gnancg reloted efSusion.

* Di¥use alveolar haemorrhage :
mMovker of high disease ac’dv‘\’cg.
CVvs:
Cordioc Manifestations :

Hemadtologjical :
* Anemio of chronic disease, worm Ab
RIHA,
* Leucopenio.
* Thrombocytopenia (a° ITP).
* 1 Risk of DLACL.

* Pericarditis without tamponade (/o).

* mitral requrgitation (m/c volvular heort diseose).

* Libman sacks endocarditis CVege’roec\on on undersurface of valve Cusps).
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vasculor manifestotions :
* 1 risk of acute coronary syndrome (After S-10 years).
* Small vessel voseulitis (Leucocg’coclas’c\c Ang\’cis).
* Dangerous forms : &l and CNS vasculitis.

Renal :
Class Type  features Treadment
I nMinimal mesomg‘\al
No treotment required
a mesang‘\oproh?emhve
Focal
2
(450 % glomeruli involved)
DitSuse (7 S0 % glomeruli involved)
- m/e type
- most dangerous ’rgpe
4 \n\/es{'igoedons ; Aooressive | unother
ive Imm
I ImmunoSiuroscence (IF) : B9 Y
- Full house appearance (g, 1M, 19, C, 2 seen)
a. glectron microscopg :
- Hemoatoxilin bodies of aross
® Rx:MmMMF + CNI based
regimes
s | v b Nephropathy € | Risk Sor CHD 3
Upus membranous Repnropatng 0 s ) 0 Qe?rac’corﬂ to steroid
ther oapy
DIAGNIOSTIC CRITERIA

SLICC ¢ > 4 criteria ( Bt least | clinical and. | \aboroecorﬂ eriterio) or biosp5 proven
lupus nephritis with positive ANA/Anti — DNIAD.

Treatment of SLE 00:36:55

mild to moderate SLe : Skin + Joint involved on\ﬂ.

Only steroid + Hydroxychologuine + Methotrexote + Belimumab (& - Lymphocytestimulation inhibitor)
(% arthritis +)
Severe sLe (Organ involved/Life threatening) :
MY, me’chg\ prednisolone —» Oral prednisolone + IV cgc\ophospham\de/ mgcophenoloece motetil (MmP)
* Assess response to Rx X 3 months
- §ood : Maintenance Rx X 3 years (Oral steroids + MM > Axathioprine).
- Poor:  Change cyclophosphamide — No response ofter b—>Rx : Rituximab
Yo MMF or vice verso. months (Resistant Lupus)

Indicoions for plasmapheresis in SLe :
* Ditfuse alveolor haemorrhage.
® CNS voasculitis.
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Classification of Spondyloarthritis 00:39:46

Tﬂpes g

Axiol Predominant Peripheral predominant

I. Non - rad‘\ogmphic spondgloar’chri’ds l. Reactive arthritis

a. Qad'\ogmphic spondﬂloar’(hri’ds a. Psoriadic arthritis

3. 18D arthritis (Enteropathic arthritis)
4. Juvenile onset spondyloarthritis.

Features :
* extra - articuloar manifestation : * Axiol component : Saceroilitis.
ﬂsgmmekr'\cod, anterior, al’cema’mg, * Rge < 40 years.
anterior uveitis (M/0). * Moyjor central pathogenic cytokine :
* HLA BAT +Vve TNF OL.
* RF —ve * moales > females.
Axial Predominant Spondyloarthritis 00:42:39

NON-RADIOGRAPHIC SPONDYLOARTHRITIS

° ngp’comy +

* MRl : Sacroilittis

* HLAB-3T+

* Normal X-roy

* S - 10 % of patients ==19Y > Radiographic Spondyloarthritis.
RADIOGRAPHIC SPONDYLORARTHRITIS

* AMA Ankylosing spondﬂh’ds.

*mM:F=5%:]|

* RAge: Lote teens 1o eox\g twenties.

Disease Progress\on :

\nS'r\ammoecorﬂ grodes annulus Syndesmophyte Lormadion
8ranulo€don—> fbrosus + Coleificodion — (Thin, marg'mod, — 60“5 ‘
tissue of its peripheral fibers Sﬂmme’(r'\cod) ankylosis

Clinical Feotures :
* Chronic presentation ¢ 3 months).
C \nSI\ammoerorg aJ’cema’dr\S buttock / Deep lower back pain.
- garly morning stitSness G 30 Mins) —» Improves with octivity,
— Noctumal awakening due to pain.
~ d/t /L symmetrical Sacroiliitis (ascending.
- m/c complication : Spinal fracture (€_ - ).
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* enthesitis : * exdro—articular Manifestotions :

\

— Achilles tendinitis ond p\an%ar

fascittis. -
~ Costo/manubriosternal joint : -
Chest pain. -
* Root Joint Involvement : Hip and -
shoulder joint arthritis.
\rwes’dgoecions :
. X - roy 10C.
Fir\dings :
- Sacroilittis.
- Bony ar\lﬁglos‘\s : Bomboo spine. )
- Square wave vertebroe. |

\

Secondarﬂ sclerosis ¢ Shing corner s‘\gr\.

\

6or\5 erosions @ Romano sign.

\

Interspinous \igamen’c coleificotion : Dagger siop.

\

a.mR\ : STIR (T sequence o detect sacroilitis.

TREATMENT OF AXIAL PREDOMINANT SPONDYLOARTHRITIS

Os%eoporos\s.

F\pophgsealjo‘m‘c capsule coleificotion : Tro\\eB track sign.

uveitis (most common).

* Firgt line : NSBIDS (Indomethocin —» Reverses disease progress\on) +

Phgsio’chempﬂ.
®* TNF - O inhibitors.
*IL-17 an’cagoms’cs : Secukinumolb.
Note :
DitSuse idiopathic skeletal hyperostosis ®IsH :

* Flowing candle wax appearance (a/+t ligarmentous calcificotion).

* n/w metabolic syndrome.

* Intervertebral disc spoce preser\/ed: No sacrolitis.

Peripheral Predominant Spondyloarthritis

Lung * e/L upper lobe fbrosis.
Coxdioc : Portic regurg‘\%oecion.
Renal : 3° IgA nephropoechg.

Clinical Test : modified Schober Test

00:55:43

RZACTIVE ARTHRITIS
Couses :
* Post infective (AMter a-4 weeky) :

Infection Organism M : F yodio
Genitourinary Tract Chlornydio. trachomatis (M/e world wide) m> F
Gastrointestinal Tract shigella. Slexneri (M/c : Indio) m =F

* P -hemolytic streptococcus

W watory troct
pper respifororg fract |, Chlaquia preumonioe
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Note : Neisserio. and €. coli do not couse reactive arthritis.

* HLABAT +ve : | Risk or chronic reactive arthritis.
Features and manifestations :

* Peripheral predominant * enthesitis.
spono\g\ooﬁhr'\’ds : ° Dac’rgh’ds : Sousoge d'\g‘\’cs.
- Asymmetrical (LL > UL * mucocutaneous Seatures :
o\'\goar’chri’ds. - Keratodermo b\er\orrhagica.
- Additive and paintul. - Circinate bolanitis.
- Acute onset + Sterile/non- * extra - articular Manifestations :
purulent. Rortic regurg'\ko&\on.

® Axiol Arthritis ¢
= Asgmme’cr\coJ soeroilitis
= Sgndesmophg’ces : Thick,
non-mayginal, coarse, Sé\u&ffg,
asgmme’«\cal.
Treatment :
* NSAIDS ¢ Indomethacin.
* Chronic reactive arthritis : Sulfasalazine.

Keratoderma blenorrhagico Circinode bolonitis Dochyitis

16D ARTHRITIS
* Crohn’s disease > Ulcerative colitis. * 10 % coses : Ankylosing
* m=F Spondyjlitis like arthritis (HLA
* 35S % cases : Peripheral predominant arthritis. 83T +ve).

Tﬂpes :

Type | : LMAP Type I\ : SMAP - U

Larage joint predominant (m/c : knee
arge joint precomi m % Small joint predominant, Migratory, Agaressive,

nMiarotory, Asummetrical, Pauci orticulor
3 9™y . \ ‘ Po\gar’dcu]ar arthritis + Uveitis

arthritis

Correlates with bowel disease activity Does not correlate with bowel diseose activity

Self limiting _

Treotment :
DOC : TNF O inhibitors.
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PSORIATIC ARTHRITIS
* L0/30/30 rule : * mole = Female.
— O % : Psoriasis ¥/0» Arthritis. * fAge: » 40 years.
~ 30 % Psoriasis and Arthritis concurrently, * HLA cw*0oLoa. +ve.

— 30%: Brihritis 05 Psorinsic.

) | Clinical feotures :

C Peripherod predominan’r orthritis ¢

Arthritis mutilans

- Plague psoriasis > Pustular psoriasis (severe destructive arthritis o/w HIV).
* enthesitis.
* Dactyfitis.
* Nail changes

~ Pitting (m/©.
Onycholysis.

\

\

Horizontal r‘\dging.

\

Yellowish nail margin. -
oA

\

Oil drop sign. Naiil pitting Onycholysis
* extro—articulor manifestations :

~ Rortic regurgitotion and chronic B/L posterior uveitis.

Patterns of Psoriatic Arthritis :
* Symmetric polyarthritis /0. * Pure DIP arthritis.
. HSSmme&ric o\'\goar’rhr\hs. ® Arthritic mutiloans.
* Axial ar’rhropod'hg * Cervical spine involved,
hick, asymmetrical, non-marginal, coarse, 5}\@?5}5 syndesmophytes.

X-roy ?\r\d‘mgs :

Pencil - in - cup * Ray pattern : Involvement of DIP, PIP  * Arthritis mutilans.
C R § MCP joints (Characteristio. * Whiskering : Marginal erosion
* Pencil - in - cup de?—ormi’rb : with adjocent bony proliteration.
me’ca’carsophalangealjoin’cs. * ory pholonx.

Treotment :
® First line : TNF = QU inhibitors.
* Second line : methotrexote.
* Others:
- IL = 17 inhibitors : Secukinumalb.
- 1L - 13/a3 inhibitors : Ustekinumalb.
- JAK inhibitors : Tofacitinib, Baricitinib.

- PdE - 4 inhibitors : Apremi\as’c.

Qag po@c’cem

Medicine Revision ¢« v4.0 « Marrow 8.0 « 2024



75

Rheumatology Revision - 2

COMPARING MANIFESTATIONS OF SPONDYLOARTHRITIS

ﬂnl«tjlosing $pondg|i’ds Reactive Arthritis 18D Arthritis Psoriodic Arthritis
Asymmetrical As trical involv t
L,odcerodi’cﬂ/ Symmetry e/L socvoiliitis ogm ‘ &/L sacroilitis yrmenetricold invoemen
involvement
$3r\desmoph3’tes Thin marsinm Thick non - mérginal Thin mars‘mod Thick, non - m_arg‘mod
symmetrical asymmetrical symmetrical asymmetrical
enthesitis + 4+ - 4+
DQ.C‘hjh‘hS = +++ - +++
_ ) mucocutoneous A
Skin and Nail chomges - i ) - Nadl changes
moanitestodions
uveitis a/w
Oculor Anterior wveitis Anterior wveitis ™ &/L chronic pos%er'\or uveitis
SMARP. w
Summary of Arthritis 01:15:35
Chronic symmetrical small joint arthritis Acute asymmetrical oligoarthritis nMonoaythritis
* Rheumodtoid arthritis.
* gLe/sLe - like arthritis 4 - N o
o N o * Reactive arthritis * Crystal arthritis (MTP join®)
* Psoriatic arthritis (IP joint +) o N A .
} o A * Psoriodic arthritis * Septic arthritis (nee +)
* Colcium pgrophosPhoece deposition disease
(cePP
Non-inflarmmadory arthritis Inflarnmodory non—erosive arthritis erosive arthritis
* Osteoorthritis. * Rheumotoid arthritis
C 935mpkoma’cic CPPD. ° Sle ® Chronic Jcophaceous gouec
* Caolcium oxalote crgs’cod disease. * SlLe-like arthritis O Peripherod
* Colcium hydroxy apodite deposition disease. spondyloarthritis
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RHEUMATOLOGY REVISION -3

Classification of Vasculitis 00:00:37
vosculitis
Bosed on size of the Predom‘man‘c vessel involved Single organ vosculitis ao vosculitis

v ! v v

o. Large vessel : b. Medium vessel @ ¢ Small vessel  d. varioble vessel :
* Giont cell arteritic  * Kawosoki (/e : venules) * pechet’s disease

* Polyarteritis . Cngom’s syndrome

(ecP
nodosa. (PAND

O Ta}ﬁo%asu arteritis

'

o. Anti Neutrophilic Cytoplasmic Antibody (e
* &ranulomatosis with Polyangitis (&P
* microscopic Polyangiitis (MPA)
* eosinophilic Granulomodosis with Polﬂomgi‘\hs
(eaPP.

v

b. Immune Complex Medioted
* 1A vasculitis (Henoch-Schonlein purpurad
* Cryoglobulinemic vasculitis (CAV)
* &podpasture Syndrome (&)
O Hﬂpocomplemen’cem\c urticarial vaseulitis

. (HUV) : Anti ¢ antibodies.
Secondour5 vosculitis @ ia

Couses
. Connective tissue diseases (CTD) :
* Immune complex (IC) medioted
small vessel vasculitis (M/0).
* medium vessel involvement :

- Rheumadtoid arthritis : Gangrene,
&l vaseulitis. 4., \Infections :

® HBV : Vosculitis similar to PAN.
® HCV : Vosculitis similar o Crgog\obul‘memia,

a. Lﬂmphoproh?»eroec\Ve malignancy.
2. Drug Induced :
* IC mediated vasculitis.
® ANCA voseulitis ¢ Hgdmlazine, PTY,

minocﬂc\ir\e, levomisole.

- SLe : CNIS vasculitis, Gl vasculitis.
o. On\5 CTD caus‘mg oortitis 198, reloted disease.
Note : (‘,ogan’s Syndrome —» Rortitis + Interstitial keratitis + vestibulitis (aNHL).

Temporal Arteritis and Takayasu Arteritis 00:08:52

Poechogenes\s :
* Transmural inSlammadtion of vessel wall (Gronulomatous inSlammodion).

* o/w HLA DR *04.
Note : Causes of granulomadous vaseulitis.
°* gPA * Rheumaodoid arthritis

* eGPA . Cogcm’s Syndrome
* T emporod ovteritis ® CNS vasculitis

‘ J'Te‘ oral arteritis
C Todﬁaﬂasu oxteritis mp o
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TEMPORAL ARTERITIS (GIANT CELL ARTERITIS) VS. TAKAYASU ARTERITIS

Temporol Arteritis Takoyasu Arteritis
SR, * Age:” SO years (medion : 73 5ears) * Age : <40 years (medion : 85 gears)
e Fo>m °* E>>m
Superficial temporal (/) > vertebral > * Left subclavian artery (/o
ophthalmic > Posterior ciliory artery (Couses | ® Rork
Arteries afSected P _ m‘_ , ‘ _ " ,5 Y _ . _ _
altitudinal hemianopio. § is o/w Anterior * Mesenteric, coronary arteries
Ischemic optic neuropodhup * Renal, pulmonary artery *

Typical &CA /o :
* upper limb claudication (/o

O ﬂswnme&rg in pulse § BP
* Carotid/Rortic bruit @

* New onset headoache + 1\ 3R
* Jow claudicotion
* Temporal ar’cerg tenderess

Clinical & oms * Renovascular hupertension especiall
o 5mp+ ™. visual samp&oms ) o of ypertension especially
} _ in young Indian females
* a/w Polymyalgio. Rheumatico. (PMR) ,
* Renal § pulmonary involvement con be
Fypical &CA : seen
* Pyrexia. of unknown origin (PUO)
* loC : Temporal artery biopsy (SHip lesiony) * 10C : CT angjogram
Investigations | ¢ Doppler ultrasound * Best Ix: MR Angiogram
® PeT scoan : Rule out aortitis * gold standard : Arteriogrophy

® Steroids ¢ \mmed\a’celg started in Suspec’reo\
Treatment &ch (To ovoid vision loss)
* Relopse : Tocilizumab (L-b inhibitor)

Steroids t Surg'\cod revoscularizodion
(zspec‘\oJ\5 renol artery involved)

Note : Po\gmgodgia Rheumatico. (PMR).
* p/w eCh with | esr (> SoO).
* §ood response fo low dose steroids.
* ¢/F: Pain + StifSness of hip, shoulder and pelvie girdle.

ANCA Vasculitis 00:20:18
* pntibodies aga‘ms’c Proteinase 3 or mﬂe\operox'\dase (PO in neu’rrophmc Sranujes.
° ANCA s’cudg :

~ Sereening test by Indirect ImmunoSiuorescence 13
- Con%rmod'orﬁ test : eLISA (For p - ANCAD.

WF PATTERNS
Cytoplasmic Perinuclear
True (5 C - ANCA True (¥ p - ANCA Faise () p ANCA
Ab aga‘ms’c Proteiose-3 @ @ @

Ab against MPO @ @ @

e gPA (70 - IS %)

* Renal limited voseulitis (M/0) | * Type | autoimmune hepoditis

5 A D) * mea (so %) * Primary sclerosing cholangitis
Couses o | * ZoPAR SPA ® RA 1BD
® Renal limited vasculitis ) ] N
S * Drugs (Hgdrodazme) * Infective endocarditis
* goodpasture syndrome * Cystic fibrosis
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05+op\asm poedem : C~PANCA @ Perinucleayr podr{em : p—ﬁr\JCA
GPA V/S MPA V/S eGPA V/S PAN

GPA cGPA
g ; nMPA PAN
(wegner S 9mnulomoecos\s) (Churg strauss sﬂndrome)
C—QMCﬂ>pﬂr\JC‘A p—ﬂMCﬂ>C—AMCQ
ANCA
(Powrci immune) (Powrci = immune) © ©
. Mecrohs'\ng small vessel vasculitis gosinophils + Fibrinoid Focal necrohs'mg
vosculitis s S _ ) ) ]
( r\leud'roph\ls + Fibrinoid necrosie) Necrosis inflammodion
Gronuloma @ @ @ (extrovosculor) -
Age > 40 yrs &\o\er\g - -
vessels afSected Small vessels Small + medium vessels nMedium vessels
constitutional
Symptoms © ® © (Weignt los)
C modn\5 SPA C Subg\oﬁ'\c stenosis
. I - . Asthmaodic phase
* Sinusitis (Staph. aureus) * Serous otitis media.

URT Symptoms |, o il @
Ymp SNIHL midline nasal Voseulitic phase

deformities
® Seen in most cases
* Thick walled cavitotin
‘ SR | bitSuse alveolor | Fleeting lung infitrates
LRT Symptoms nodules 7 _ Lung spored.
- haemorrhage (Asthma like Seatues)
haemorrhagic
. Qap'\dl5 pro\\¥era’rin8 glomerulonephritis 2ore (mild.in soverity @
re (mild in severity i
Hidney Symptoms RePeN) - Type Il J Kidney spared.

resent)
®* Seen in all MPA coses P

mMinor Manifestotions

Oculoyr Scleritis @ @ @

Nodules, ulcers,
Skin ® + + + (Purpura) ® gangrene,

Livedo reticularis

+ + + (Craniol mMmononeuritis
Me‘*roPaJ‘hﬂ o @ neuropa%hﬂ, mononeuy itis multiplex or
mul‘dp\ex) polyneuropothy
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Other features :
. €GPA :
- &os\r\oph'\hc 8as’croer\)ceri’ds.

- eosinophilic Myocarditis (m/c couse of deadh).

a.PAN

~ a/w Hepotitis & positivity § Hairy cell leukemia.
- Microaneurysms () (e Angio > CT omgiogmphg).

- Involvement of :
* pronchial ar’cerg : Hemop’cBSis.
* Testicular artery : Tender/pain.
* Renal ar’cer5 : RVH.
— Poorest prognosis.
TREATMENT OF ANCA VASCULITIS

Rheumatology Revision - 3 - 79

Diffuse alveolar haemorrhage

First line @ Steroids + oral/Iv Ccyclophosphamide (or) Rituximalb.

Maintenance : Azothioprine > mgcopheno\o@ce motetil.
EGPA : IL - S Antagonist (mepolizumolb).

Immune Complex Mediated Vasculitis 00:37:21
IgA vasculitis Cryoglobulinemiod
392 : g:lijnrf\f)rseﬂszgi:rrenr\;in\/o\\/emen’c Middle aged females
- Non ‘chromboc5’copen\c palpable purpuro. * Confluent purpura

in lower limb (IgA) : 100% cases

* mMedium vessel involved : Ulcers, ganorene

* Intussusception (Dangerous complication)
QT * Testiculor torsion

* Serotal suoe\\ing

* Blood in stool

* Abdominal angina. M/ : Severe abdominal pain.

Hepaditis C Virus (HCV) o/w Type 8, 3 of
crgoglobuhnemia

mMnemonic : KLMNO arthritis
* rinee joint predominant
Joints | °® Largejo\n%

* migratory, Non-deforming
* Oligoarthritis

gLe like arthritis o/w myalgio

S * IgA nephropothy (cel® hmi’dng)

membranoproliterative glomerulonephritis (PN

® §ood prognosis in children.

° RPN
2 ’rgpes :
* Type I : Monoclonal lgm o/w Waldenstrom’s
Tgpes - diseose
* Type & : Monoclonal Igm + Polyclonal Ige RF ®
* Type 3: Polyclonal Ige RF (+)
- * Joint and &IT manifestations : Rx—»Steroids * HCV management

* | severe : Rituximolb
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RHEUMATOLOGY REVISION - 4

IgG4 Related Disease

00:01:05

FEeATuURES

° Age 2 260 years; mM>F.

* Subacute presen’ca’don.

* Constitutional s5mp’coms without fever and arthritis.

PATHOPHYSIOLOGY

TeF-
Chronic antigenic— ™ Ig&4———> Activate — 1 col\agene‘—B>Fibrog'\s >> InSlammadion.

stimulation
(golectin-2)

mgoi?\broblas’cs Lormodion

H'\s’co\o% %nd\ngs :

* TumeSactive lesions/! lymphodenopathu,

* Storiform fbrosis (Suo\r\'mg/ car’r—uohee\\ng).
* Obliterative ph\eb'\’ds.
* mild eosinophilia. (H/o aopy .

* No Sbrinoid necrosis/ granuloma.

CLINICAL MANIFESTATIONS
mMajor Manifestations :

. o Submandibular | Lacrimal Skmds Retroperitoneal
Tﬂpe | autoimmune pancreahhs _ ; .
glands swelling swelling Rbrosis RPP)
* m/c moniestation.
O \/oung age group.
* Presentation : Obstructive * Poinless/ asymptomodic e/L
. . . . . Present 0s ¢
Jjoundice > acute pancreaditis. SSmme’mcoJ suuel\mg. o/L obstructive
® exocrine + endocrine pancreahc ® MmMinor sicCoa sgmp’coms
nephropo&hﬂ.

insufSiciency (Tﬂpe 3¢ D).
* Sausoge shaped, large
pancreas + irrequlor borders.

(&00d response +o steroids).

Note :

Parotid + submandibulay + lacrimal 8\cmd suoel\‘mg —

Pre\/\wslﬂ mMikulicz sgndrome.
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mMinor Manifestations :

Organ/system manifestotions

* Lymphoeytic hypophysitis (Postpartum + headache).

CNS
* Pachymeningjtis (Brain parenchyma. spared).

gye Orbital pseudotumour (Painful inflammatory mass).

* pronchovascular bundle ’chicHeninS.
Lungs o Mon—spec‘\?\c interstitiol pneumoniod (NP : Rigk of ILD.
* Paravertebral moss.

vascular vaseulitis * Proximal aortitis (Only vasculitis afSecting aorto)
Biliory tract lg&4 sclerosing cholongitis (Pre\/iOusM : Primary sclerosing cho\omq'\’c‘\s).
Thyroid Reidel’s thyroiditis.
Renal Tubulointerstitiol nephritis > Membranous nephropathy (Low complements).
Lymphodic Lymphadenopathy *.
INVESTIGATIONS

* Serum lga¢ levels : /Normall
* Best Ix: Biopsy — 0 \86\4/ lg& rodio in sample.

TReATMENT
* Firgt line : Steroids (excellent response in & weekKs).
* Relapse : Rituximalb (steroid spar'mg).

Sarcoidosis 00:19:00

FEATURES
° ng 2 718 years.
* m=F.
° H\s’colo% : Mon—caseo&\ng Smnudomas >> casea’dng.
* Immune parodox : 0 T—lgmphocg’ces in 8romudoma—> Lﬂmphopema,
(1 infection risk)
BASED ON DISEASE PROGRESSION

Spontaneous resolution /o).
Prognosis mortality (s%).

Chronic diseose (AS%).
Acute Sarcoidosis :

Lofaren syndrome Heerfordt-waldenstrom syndrome
. Arthritis. . Uveitis.
Triad | & Hilar lymphadenopathy. + fever, T uveitis. | 4. Parotitis. + Sever
2. grythema. nodosum. 2. 1" nerve palsy,.
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----- Active space ----- Lofgren syndrome Heerfordt-waldenstrom syndrome

* Arthritis (Misnomer) : Acute onset painful
/L ankle joint tenosynovitis.

* govrland sign —>

Lﬂmphadenopod*nﬂ :
I. Paratracheal.
8. Right hilor. m/c manifestations
3. Left hilow. * Neurologjcal : &/L LN 7

] nerve ponB.

* Ocular : Acute B/L symmetrical

anterior uveitis.

-—

Feotures

K erythema nodosum :
mMnemonic —» 2P,
Pointul.
Pre—tibial.
Papule withoudt
p'\gmen’coec'\on.

o g

* Proonosis : good (HLADRE*02)

Note : Condition uveitis

Spondq\oarkhﬁ‘ds Acute anterior alternating asymmetrical uveitis

Behcet’s disease Posterior uveitis

Chronic Sarcoidosis :
L,ung 7 Skin > eye.
gyes : Chronic uveitis, panuveitis, retinal vasculitis.

SKIN ¢ Lupus pernio (maculopapulox/ nodular).

Lung : Lus pernio
* Inferstitial lung disease : M/c cause of death.
* upper lobe ILD : NSIP
* pronchovasculor bundle ’ch'\clﬁemng.
* No paravertebral mass/aortitis.
* small airway disease and endobronchial obstruction ®.
* Stoges : Scadding scoring system (Based on CXR).
Stage |+ &/L hilar lymphadenopothy,

Stage a: * J hilar lymphadenopathy.
* 1 lung infittroes.
stage 3 11 Lung infittrotes.

/

o i -
Stoge 4 : Fibrosis. Infiltrodes with Kbrosis Stage &

* Clinical paradox (Lymph node size |, disease 1.
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Heod 1o toe manifestodion :

Organ system mManifestations
e/L LN T nerve polsy (Mm/c) : 8/w Heerforat syndrome.
Acute transverse mge\i’ds.
CNS . J
Central Diabetes \r\s\P\o\us.
Leptomeningeal enhancement.
eye may affect any compartment.

Salivary qlcmo\s

Parotitis (Heerfordt’s) > parotid swelling,

Cordiac Dilated cardiomyopadhy, conduction blocks.
vascular Immune complex medioted small vessel vasculitis.
Joint Arthritis, bone cyst, bone erosions.
Liver Intrahepatic cholestasis.
Al (Prerenal : Hypercalcemia.
Kidney (11 o hydroxylase from granulomo. —» 1 vit D2).

CHD : Tubulointerstitial disease.

gone morrow Roxe)

Pancytopenia, splenomeqaly.

Note :

Connective tissue disease caus'mg erosive arthritis : MCTD > sarcoidosis.

MANAGEMENT
\n\/es’dga’dons :

* endobronchial ultrasound (EBUS) + transbronchial biopsy —» 10C.
* PeT scan (Localizokion).

Treodment :
* I*line : Steroids.

* a™line : Methotrexote, azathioprine, hydroxychlorogquine.
* 3“line : TNF-O inhibitors.

Sjogren’s Syndrome

00:38:37

FEATURES

* mMultisystem autoimmune CTD @™ m/o.
* middle aged; F >> m.

* Dryeye + dry mouth (Autoimmune exocr'\nopo&hﬂ).

* SO% case : extraglandular manifestotions —» Serious (Some coses).

* 3° %ogren’s : /e conse —» Rheumoadoid arthritis » SLe.
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CLINICAL MANIFESTATIONS

Glandular :
SaliVar3 Sland swelling *
* IL-I18 medioted swelling.
* m/c: Parotid gland.
* Sicca symptoms +++ (Steroid non-responsive).
* Asymmetric painful enlargement — T risk of marginal 2one &-cell lymphomo.

Q QaBr\auo\’s phenomenon —» Precede sicCa sgmp’coms (some coses).

extroglandular :
Orgon system mManifestation
Joint Arthrolgio/axthritis (Jaccoud's) : m/e extraglondular manifestation
CNS sangfionopothy (ClassicoD
Oculaxr Dry eye
endocrine Thyroid disorders
NSIP : Lymphoid Interstitiol pneurnonio. wLe)
Lung L
(&round glass opacities + nodules + cysts)
vasculor Immune complex medioted small vessel vasculitis
Cardiac Pericarditis
_ * Primary iliary cirrhosis (PBO
Liver
* a/w Hepatitis C virus (HCV)
Kidney Distal Renal Tubular Acidosis RTH)
Note :

Other conditions associoted with HCV :
° C)rﬂoglobuhnemia ’cﬂpe a, 2.
° Porphgria cutonea tordo.
* Cutaneous lichen planus.
* membranoproliterative glomerulonephritis (MPERD.

INVESTIGATIONS :
* Antibodies :
o. Anti Ro :
~ A/w early onset, long duration disease.
-1 risk extraglandular manifestations.
‘[:Lgmphoma,
- Bad prognosis.
b. Anti Lo.
* Biopsy * old standard for diagnosis.
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Systemic Sclerosis 00:49:03  _____ AT P e
Risk Factors :
l. environmental agen’cs ond dmgg :
® Silicosis. O V'\nﬂl chloride.
O eleomgc'\n. * Contaminated L-Jcrgp’cophom.

® Pentozocine.

a. genetic factors.

Pathogenesis :
. _ .  TeF-P N
Risk —>» VO\SCUJOPOCW\S —» Thrombosis —» u\p\l\ourg hBPOX\OL—b Fibrosis.
Soctors (small vessel (myoRbroblast Collagen (o inSlarnmodion;
endothelial injury) activation) formoation  ecp cpp: /)

Types of Systemic Sclerosis (S50 :
. DIfSuse s3¢ & SKin lesions anywhere in the body.
a.Limited 3¢ @ Limited to face and distal o elbow.
2. Sine scleroderma : No skin lesions.

Features § Manifestations :

. M3nwd’s phenomenon RP :
~ gpisodic vasoconstriction (/% cold > stress/Vibrodion).

- p/w PCR : Pollor —» Cyanosis —» Redness.

ety
L _'r\J

Qagnaud’s phenomenon

- 3° rP (most dangerous) .
o. Critical limb ischemio. —» Gangrene.

b. Nadl fold cap'\l\aroscop5 — Dilotation ond dropowc of oap'\l\ar'\es.

Features of Limited 3¢ vs Ditfuse 8¢ ¢

Limited $Sc Diffuse 3¢
Pothooenesis Vasculopothy, Fibrosis.
Severe, long standin
a° R » O3 S| Short-lasti sev inful.
i (Critical limb ischemio. (+). o g, ¥ severe, | pain
O Dr5 skin + ’dgh’ren\ng.
A . ’dgh’cen\ng. ° H5perP‘\8men’co3don.
Skin chomges 11 telongiectos * HRlopecio.
© i 0.
39 * Loss of bodg oil.
* Solt and pepper skin.
Cardiac
Renal
WG, ®
Lung (ILD)

Tendon friction rub

Joint contractures > ar%hmlg\a,
myalajio.

eone/joint Acral osteolysis —» erosive arthritis.
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Medicine
Limited $Sc Ditfuse 3¢
CREST sgndrome :
® Colcinosis cutis ¢ Calcium
hgdro><5apoen’re deposition mMosk facies :
Characteristic (Subcutaneous). ° microstomio.

Leoture C 2a5naud’s phenomenon. * Pursed lips.

* esophagjtis (m/c ) Seature). * pPuckered mouth.

C Sclerodac’rﬂlﬂ.
* Telangiectasio.

Gastric Antral Vascular ectasio (6AVE).

&l feotures | o Les tone loss : Recurrent oesophagjtis.
®/% | motilty) | ¢ preumatosis intestinalis. -
* Small intestinal bacterial overgrowth.

m/c couse of Pulmonary arterial hypertension Par)

ILD.
deoth ®/w 1 telangiectosio). o

/

Critical limb ischemio mMosk facies Salt and pepper skin

s3ce Specific Antibodies :
Autoantibodies Associoted conditions
Anti—topoisomerase— (Scl-T0). DitSuse <.
Anti-centromere. CREST syndrome (Limited SS0).

* Difuse sse.

* Scleroderma renal erisis (Most specific).
C Rapid\g progressing skin lesions.

* gpve (Wakermelon stomoch).

° mod\gnancg.

* Tendon $riction rub.

ANti-RNA polymerase 3 (Anti-RNAP-2).

PM/2cl-70 (Shows nucleolar pattern. | Overlap syndrome (Polymuypsitis £ scleroderma).

\n\les’c‘\ga’cions g

HRCT chest : ground 8\&5& oppearonce —» NSIP

CXR : Reticulo-nodular infittrates NSIP podtern
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Note :

Coleinosis cutis also seen \njuveni\e dermoecomgosi’ds.
Other conditions o/w a°RP : MCTD, Sjogren’s syndrome, anti-synthetase
sgr\drome.

Sclerodermao Renal Crisis :

Seen in ditfuse 3¢,

Antibodies : Anti RNAP-2 > Anti—topoisomerase-.

Thrombotic microangiopothy (TMAD.

within I 4 years of disease.

Presentadion : 3° hypertension (HTN emerger\cg) + microangiopothic hemolytic
anemia + Jchrombocﬂ’copenia.

egarly use of steroids in ditfuse $S¢ —» Development of renal erisis.

Rx: ACE inhibitors (| mortality.

Inflammatory Muscle Disease 01:13:31
Conditions :
a. Polymyositis eroy. e. Immune mediated necrotising

b. Derma’comﬂos'\’ds ™. mﬂopod'hg.

¢. Juvenile dermo@romgos'\hs.
d. Inclusion body myositis ().

£, Concer induced myositis.
9 ﬂmﬂopa’ch'\c dermod'omgosﬂ'\s.

Polgmﬂos‘\’c‘\s v/s Dermodtomypositis :

Polymyositis Dermatomyositis
Age Adults Adults + children
Gender F>m
Presentation overlap syndrome 1soloted/overlop
LN weokness (m/o) :
* /L symmetrical, subacute.
nmuscle ® LL ”” UL
Features ° Proximol weokness.
* N': Sensation, reflexes, bowel § bladder function.
SKin @ @
Necrosis Not seen
Cells seen CO8 T cells CD4A T cells + & cells
muscle 8ndom5s'\od + perimgs\od @
b‘\op33 inSlarmmadion
Perivascular inflammadion ©) ®
Perifascicular odrophy @ ®

CPr Positive
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Skin manifestotions in dermotomyosits :
* gottron’s papule :
- Scaly erythemodous, Slok topped (Pothognomonic).
- Pruritis, knuckle involvement ().

Holster s'\gn

= Wiy,

Gottron’s sign/ Linear erythema

| Periungua] Jcelangie@casia

1}

osensitive)

V sign (Pro Gottron’s P.udes

An’c'\-sgn‘lthe’mse 53ndrome g
®* Seenin po\gmgosi’ds ond dermoecomﬂos‘\’ds,
* pntibodies —» Anti Jo-I.

* Presents as fever.

Fino\'mgs :
I. Arthritis @ SLe-like.
a. LD : NsIe (/o). mechanic’s hand

3. mechanic’s hand : Crusting § erosion of radial aspect of index
+ middle fingers.
4. Raynaud’s phenomenon.

Cancer Associoted maosi’cis 0
O Derma’comﬂos'\’ds >> Po\gm&os\’ds 7 \sm.
* Antibodies : Anti TIFI gamma, anti NXP 3.
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HEMATOLOGY REVISION -1

Hematopoiesis 00:01:30
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Normal peripheroJ smeoy

Normal bone marrow
(Cel\ulari’cﬂ : 100 - age)

P\wr'\po’cen’c hema’copo'\e’dc stem cell

v

Comemnon mMueloid Progenitor (@) Comenon Lymphoid Progenitor cLe

REC, plotelet, granulocyte, ® % T lymphocytes, N cells.
monocyte (macrophage)
R&C de\/e\opmen’c :
cmp

l 8(5’(hropo'\e’c\n sgn’ches'\s :

Blood %rm‘mg unit (&rg’chro'\d)

&rg’chropoie’dn Rrst involved
(iron independent)

Peritubulor interstitial fibroblost
in cortex § outer medulla of

K'\dr\eﬂ.

Colony ¥orm'm8 unit ('z‘:rﬂ’chro'\d)

First iron dependen’c step

Proerg’chroblas’c
l early ®asophilio).
v
&rﬂkhroblask/ Intermediote (Polgchromoedc) : Hemogjobin first appears.
Novrmoblost ¢

Loke (Orthochromadic) —>Reticulocyte —ReC.

Note : Supra—V\’cod stain for re’dculocg’ce —>» New me’chglene blue/exilliont cresS\
blue (For RNR).
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Evaluation of Anemia 00:06:57

Hemog\ob\r\ reference range for evaluotion :
* male : <3 8/dL,3 2165 S/dL. * Pregnancy : <l 8/dL.
* Femole : 44 g/dL; 216 o/dL. * Chronic Kidney disease (CrD) @ <0 g/dL.

Labora’corg evaluation :
Retic count : Differentiotes underlying cause of J reC (n %).
[:Decreases i¥ | production of R&C.

Increases i | destruction of R&C.

Corrected retic count (To account for low hemoglob\n—'mduceo\ RBC produc’don).

. IS /dL in males.
= Retic count x Hb 0¥ podient ) Where desired Hb—E: 3
Desired Hb 12 g/dL in females.

Reticulocyte Production Index RPD : Best parameter.

* Value = Corrected retic count (Aecounts for longer reticulocyte
a hal®-life in circulokion)

* Interpretodion E<as : Hﬂpoproh?remhve.
a5 Hﬂperprol'\%ra’d\/e.

mean Corpuscular Volume (Mev) : Average volume of R&C.
* Normal range : 80 to 100 SL.
* 1# MCV 7100 : Macrocytosis (megodoblas’dc/ Mon—megodoblashc).

Hypoproliferative Anemia Classification 00:14:00

ngp’com durodion : & to 2 months.

RPI |<a.s
v v
MCV : Low to normal mCyvV : H'\Sh
ron De%c'\er\cﬂ Anemio of Sideroblastic Thaolassemia macroc5’cos\s
Anemio. IDA)  chronic diseose onemio frait
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Dii ;erenﬁa'ls o Active space -----
- Anemia of chronic Tholassemia Sideroblostic
disease frait (@ or B anemio.
J (Oongeni’ra\)/
eV / /
4e Ue, ! T (acquiredd
S. lron J/ \L @ 1\
Total Iron 6ind\n5
/ /
Copacity (TIBC) U on © = o
Transferrin soturation ! ! @ 1
S, Ferritin i /1 K _(@ V%
<. Transterrin i ™) \ ™) ®/1
S. Hepcidin ! 1 { @ y
&M iron stores i %) ™) %)
erythroblasts iron ! ! @ Ring forms
) Mormocghc normochromic/ Mormocg’dc normochromic ) ] ]
Peripheral smear ) ) ) ) N m\cr005+es Dimorphic
microcytic hypochromic (m\crocq‘ces - in miliary T8, RA)
Iron Deficiency Anemia 00:18:18
Iron Metobolism :
Iron absorption ¢ In ducdenum. -

C D\e’courg '\ron[:

a/3" heme iron : Bbsorbed via heme transporter.

1/24 non-heme iron (Fe* —» Fe?)

(Rbsorbed via. divalent metal transporter D.

lron s’comge :

* Storage forms r»Ferr'\’c'm (/o).

s Hemosiderin (Detected by Prussion blue).

* Sites : Marrow, macrophages, liver, duodenal enterocyte.

ron ’cmnspor’c :

Hepcidin

Ferr opor’r\n |

transfe

Plasma

Erythroid

marrow

\ron up+aKe :

Liver

rrin

— Soluble tronsferrin receptor {

Note : Ceruloplasmin converts Fe® fo Fe?" in brain.
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Duodenal

Heme iron 3

Lost by shedding
of epithelial cells

Tronsterrin released into circulotion.

Fe®*" token up Lor ergkhropoies‘\s.
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\n\les’cigaﬂons g
lron indices :
Porometer Details Normal values
o * measure of iron stores : earliest marker.
<. Ferritin N 20-200 r\S/ ML
* Positive acute phase reactont (1 value # 1DM.
<. Iron Tronsferrin bound iron in circulotion. SO-1S0 mcq/ daL
Total Iron Bindin
) 3 mMeasure of iron binding copacity of transferrin. 200-20 mcg/ dL
Copacity (TIBC)
Transferrin (&, ron/TIBL) X 100.
4 ‘ _ ) ~33% or 1/2 of TIBC
Sodurotion (TSAT) J 0 1DA.
Free eruthrocute
J 5 1 /% loek of iron binding, =
protoporphyrin
Red cell distribution Indicotes degree of an‘\sopo'\Hilocg’cos\s
: i : 11.5%-14.5%
width ®dwy) (Directly proportionoD.

Per'\pherod smeoay ¢
lr\legoed\/e iron balance —ron de?xc'\encg erg’dnropo\es\s J—> lron de%ciencg anemio.

| . ) )
microcutic hupochromic
Mormocg’dc normochromic Y YpP

Note :

Most specific § sensitive marker.

(Soluble transferrin receptor assay (STFR) log ferritin) >
STFR 1 > S Ferritin.

Clinical Features : z’c'\olosﬂ :
General Sﬂmp’comS : Fo@cigue, ° m/c eho\oSB :
pallor, palpitations. - general : blood loss.
Specific symptoms : - Femoale : menstrual loss.
. Pico symptoms : Pagophagio. - mole : &l bleed (evaluote by
(Crowing for ice). colonoscopy + upper &l endoscopuy.
3. Restless leg androme. * Other 9{10\085 :
2. gpithelial chcmges : - Malabsorption : Rule out celiac disease
* Koilonychia : Nail changes. (Anti-TTG Ab, anti-endomygsial Ab).
* Plummer-vinson syndrome - CKD potient with €P0 resistance.
: bysphagia, esophageal ~ Nudritional deficiency,
webs.

N Srouo'mg

S. Meuro—955chiakr\c issue

4., growth retordodion.
> children.

(. Alopec\a.
Note : 2P0 should be started onl3 ofter iron stores are rep\en\shed,
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Treatment :
* pbsorbed Fe = 10% of Fe intoke.
* Fe requirement = [8.4 x body weight x (Desired Hb ~ Patient Hb)J +1000.
* RDA —>Adult male : | ma,

Adult femoale : a ma.
Pregnancg HC) Moy

Ferric corboxumaltose
° WV iron ‘ Y | 9/500 mg injections (24 doses required).
lron isomaltose

* Disadvantage of oral iron : Dyspepsia, unpleasant taste.
Response to IV treatment :

* Retic count: | by S to 7 days — Peoks in & weeks.

* Hb begins to rise in & weeks—> 1 by a g/dL in I month.

Anemia of Chronic Disease 00:48:00

ArA functional 1DA.
Po@chogenes'\s :

* IL—6 (nSlammoadion).

* Activin. ®
\ .

Hepcidin == Ferroportin —> | mobilisation of

. Erg’chros?errone. o Fe $rom stores.
L/ Hﬂpox'\a.

Note : Hepc\d‘m regudoedon —» HFe gene on chre G.

Sideroblastic Anemia 00:53:30

Disorder of pro’coporphgr\n SSnJchesis.
Heme SBn’ches'\s :

ALA sgn’chase aa J,Pro’roporphﬂr‘m

Succ\ngl CoR + Slgcme e > | Heme.
couses :
* Congenital : X-linked ALA synthase defect (/o).
* Acquired :
. mMyelodysplastic syndrome (/o). 3. Copper deficiency,
3. Lead poisoning, 4. Chloramphenicol/ Pyrazinamide.

Note : Qoure\3 oleohol —» Sideroblastic anemio.
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\n\/eshgo&'\ons :
. Peripheral smear :
* Dimorphic blood picture.
* Ringed sidercblasts (1 Fe deposited as a. ringp.
a. electron microscopy : Poppenheimer bodies.

Prussion blue s’m‘\ning

Thalassemia Trait 00:58:59

Types B°B°: Thalassemio. major.
B*B*: Intermediote.

BB°or PP : Thalassemia trait/minor (Asymptomadic.
* Usually asymptomatic.

\n\/es’c'\go@c'\ons :
O (‘ﬁn%rmo&org test : Serum electrophoresis.
- HbA4 : 4-85% (Normal * 15-2%).
* mentzer index (MCV/RBC cound) :
- 413 Sor Thalassemia trait (212 Sor 1DA).
* RDW : Normal.
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HEMATOLOGY REVISION-2 . Active space -----
MACROCYTIC ANEMIA
Hypoproliferafive anemia with RPI < 3.5 § MCV > I008L.
Tﬂpes
f | ;
megoloblastic (Lag in nuclear maturodion) : Normoblostic :
* &, deficiency, * Liver disease (M/0) : Target cells.
* Folote de%c'\en%. * Aplastic anemio.
° DNA s5n’che$'\s inhibitor drugs : * COPD.
Cﬂ’camb'\ne, S - Fu b - MR * Scurvy.
* Thiamine de%c\encg. * Hypothyroidism.
* Orotic acidurio. * Post hemolﬂsis.
* Aleohol.
Vitamin B , and Folate Deficiency 00:05:26
Vitamin &_:
mMetabolism :

* Body store : 4 to Smg (deficiency is rore).

* RDA: 240 7T MS/ doy,.

® Source: D\e’carﬂ animal meads.

* Form : Adenosylcobalamine § methylcobalamine.

Absorption :
Site Process :
Adenosyleobolamine (O Methyleobalamine.
Stomoach ———————— Combines with R factor (Haptocorriny.
D3 ————— R Factor § & complex is broken down.
Da/D3 ———— &, + Intrinsic Factor (%F) complex formadion.
lleurmn ———————— Complex binds ’coiubam receptor.
Blood B, + Transcolabamin .
& absorbed into blood.
Tissues —— Reaches tissues for various functions.
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etiology o &, o\e?xciencﬂ :

* Pernicious anemia. (Autoimmune disorder) : Ab against parietal cells of
stomach/IF.

* lleal pathologies : Crohn's disease, T®, tropical sprue.

* Small intestinal bacterial overgrowth (SIBO).

* Imerslund Grosbeck Sgndrome :
Congenital de‘?\c\en% of cubam receptor —» | B, + Proteinurio.

* Dietary deficiency,

Folic Acid :
Folote metobolism :

* Polyglutamodte In intestinal lumen monoglutamadte s methy| THFA/Folote).
PPl @ Homocgs’ce‘me
B
5 methionine

THFA (For IC transter § DNA synthesis).

* Folate independent reaction me’chglmalonﬂl CoR 2, Succ'\ngl CoR.
gticlogy of Folate deficiency :

. Nutritional de%c'\encﬂ.

a. T requirement in pregnancy, mgelopro\i‘%eroed\/e neoplasms, hemolysis.

2. Dmgs :
- methotrexote. - PP
- Triomterene. - Phenﬂ’co\n.
- Pﬂrime’cham\ne. - Anticonvulsants.

evaluation of vit &, Vs Folate De%ciencg :

6 _Deficiency Folate Deficiency | &+ Folate Deficiency
me’chq\modonic oacid T © 1
Homocysteine ! ) 1
Folote (Folote trap : | s—methyl THFA a’t J i
} conversion to THFR)

evaluodion of &, de%c\encg :
* Check red cell folate in &, de‘%\c\encg.
*1®p_levels 2300 PS/ mi: & deficiency,
300 - 300 pg/mi : Look $or methylmalonic acid § homocysteine

¢ T, deficiency,
>300 PS/ mi 2 No &, deficiency,
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Peripheral smear %nd‘mgs :

. Megaloblasts a. Hypersegmented 3. Howell - Jolly 4. Cabot ring S. Basophilic stippling
neuecroph\\s (earliest sign) bodies
: t) M -y
~ ”'\. \ 2 .)
s 3 W é
3 ) ’\, (‘\
- a v

6. Pancytopenia. (n 80% coses)
Pernicious Anemiao. :

* Autoimmune disorder d/t Ab against— Parietal cell (Sensitive)— Hypergastrinemio/
T risk of Gastrin secreting fumor.
Intrinsic foctor (Specific)
* Associoted with other autoimmune disorders : Type | DM, vitiligo, Addison’s
disease efe.
* Risk factors : Femoles > males, age ? Loy,
ngp’coms :
l. Meuro\og'\cal 35mp’coms :
Progression of areas offected :

Nerve (r\leuropoechg) — Dorsolateral par’t of spmod cord ——» Cerebrum.
1. Dorsal column /b,

a. Lo, Spinothalamic tract £/b,
2. Corticospinal tract.

3. &l symptoms : Gastritis, gastrin secreting carcinoid (Antrol sparing),
angular cheilitis § odrophic glossitis.
Note : Tumors associoted with pernicious anemio. m/c in males.
Treodment :
1000 g 1M of hydroxycobolamine :
Once weekly for b weeks /b, Once every 3 months.

Hyperproliferative Anemia Classification 00:23:56

Hemo\g’dc onemias ¢ Hﬂperproh%m’don a/t hemolgs\s — Re’dwlocg’cos'\sﬁ’\acrocg’cos'\s.

Couses: Inherited couses :
(Al intracorpuscular, except HUS)

Hemoglobinopathies : gnzyme deficiency : mMembrane defects :
* Sickle cell * §-b-PD * Hereditary spherocytosis
anemio. * Pyruvate Kinase * eliiptocytosis
e Tholossemio * 9 nuclectidose * ovalocytosis

HUS ¢ Hemolghc uremic swxdrome.
PNH Paro><5sma] nocturnal hemoglob\nuria,
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Acquired couses
(Al extracorpuscular, except PN

Y v
Imonune Non - immune
* Autoimmune * Drug/toxins
* Aloimmune * Infections
- Hemolytic disease of newborn (HOND * PNH
- Febrile hemolytic transtusion reactions * Fragmentation hemolysis
M Drugs
Hemolygis Classification Based on Site :
Intravasculor Hemolysis extravascular Hemolysis
Site within blood vessel m/C in spleen
® Doark urine : * moderote sp\enomegodﬂ
~ Hemoglobinuria. * Fe stores |
- Hemosiderinuria * Joundice + + +
Features |, or T 11 (a/+ protoporphyrin breakdown)
* Haptoglobin | | | * urobilinogen | 1 § stercobilinogen 1
* Joundice (¥ * LdH T § hoptoglobin |
* Pr (/o)
* Infections : Malaria, sepsis
* Paroxysmal cold * Autoimmune hemolytic anemia. @HD : Warm
Couses hemogjobinurio. (PCH * Hereditary spherocytosis
* Peute GbPD de%c\encg * Sickle cell anemio
C m\croangiopoech‘\e hemo\g’dc * Thoalossemio
anemia. (MAHA)
* Transfusion reloted hemolysis
Immune Hemolysis 00:35:50

Drug induced immune hemo\g’c\c onemio. ¢
. Membrone modi%ing drug : Cephalosporin.
8. Autoantibody forming drug ¢ Quinidine, Ritampicin, Isoniazid.
3. Anti - RBC antibody forming drug : methyldopo.

Autoimmune Hemolytic Anemia. (AIRp) :
Site of RBC destruction :
* RBC coated with warm antibodies : Spleen.
* ReC cooted with complement only :
Pexripheral cireulodion —» Acrocyonosis, Qo%naud’s phenomenon.

Clinical presentation of worm AIHA :
* Progressive ?a’dgue, polpitotions. * Progressive { in Hb.
* moderate splenomeogaly. * @) TLC § plotelet count.
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Differences of types of AlmA: Active space
Waorm AHA Cold agqlu’c'\r\'\n disease PCH
106 (R B luclonal |
arvtibo d5 9?‘ ecep’ror ‘Sm Po lyclon: gg
Splenic macrophage) (dDonath-Landsteiner)
Site of hemolgsis extravasculor Intravoascular > extrovasculor Introvoscular
* IMN
® SLe
C mﬂcoplasma
N _
Secondary couses * Luymphoma (CLL) ® lgm seereting ors Suphilis Rule oud
Y P (Woldenstrom YpP
® RA ) ]
macroglobuhnem\a)
* Hv

* Lenalidomide

Steroids + Rituximaoalb

T t Rituximolb tiv
reodmen Splenectomy : Second line A Supportive care
course of disease Sub-acute/Aeute Chronic Acute
Po\gchromasia, spherocg’ces, R&C aggrega’don in cooler
?ragmer\’red RBC peripheral circulotion
On.9 © op <,
o°q°4 1 0°" o oe®
‘°l° 0° o 00%
Peripheral smear *00 ‘00 0 10 ¢ Combined
0 &q % &
o %400,
4 ) P & 004 9 {
€0 0,000 39 °& %
o. '_ % o -oi’aﬂ ‘oi [ PN
S SRR s 37°C 0 %0 4°C a4°c
octivoadion of Ab
mechanism of hemo\53'\s Opsonizodion Complement Complement
Anﬁgen Panagq\u’dnin \ cm’dgen P an’cigen
Investigodions :

Donodh Landsteiner - - @
Direct antigen test (® (o +, €3 +/ ® (o0& -, c5 0 ®

Note :

* AIHA + thrombocytopenia : evan's syndrome.

* Direct Coombs test.

D‘\agnos’c\c nlgor\’chm :

Direct an’c'\globuhn{‘ﬁe\ ®), €3 (@ — worm AHA.
\86‘ @) ca @ Peripheral smear ﬁﬂg(\))\u’c\nms — Cold agghxhn\n diceose.

Test

No agg\uec‘m‘m
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_____ Active space - Paroxysmal Nocturnal Hemoglobinuria 00:50:30

m/C acouired cause of intravascular hemolysis.

Poednogenes‘\s :
X CDSS (Decay
X PI&A gene (X chromosome) Codesfor,. afo\épzhorw[acce\emmg foctor), | Complement
i i |8}
Acquired PIGA mutadion P X D99 (Membrane regulodor
proteins

inhibitor of reactive lﬂs'\s).

* PIGA gene mutaion — RBCS sensitive to lysis (AKA PNH 1V RBO).
10C : Flow eytometry (% of PNR 1\ RBC determines diseose %5{39).

Clinical presentodion :
* High colored urine : D/t intravaseular hemolysis.
* Thrombosis :
D/t defective urokinase plasminogen activator receptor (UPAR) on R&C.
- pudd—Chiari Syndrome, Cerebral venous thrombosis.
° Pancﬂ’copen\a= Hﬂperce\\ujour MO ToWw.
O Qe?rac’corﬂ onemio.
* Aplastic anemia (In as% coses).
Treatment : cculizumol.
Note : | Neutrophil Alkaline phosphotase — ChL § PNH only,

Fragmentation Hemolysis 00:54:30

Types I:m‘\croang'\opo&hic + Hemolytic uremic syndrome HU/TTP
Macroongiopathic : Cardiac hemolysis (Prosthetic valves).

HusS
Classical Features :
C microang\opodch\c hemolﬂﬁc anemio C Thrombocﬂ’copenia,
(MARP. * Renal failure.
-Pathogenesis :

/% troumatic microang\opoﬂch&

endotheliol injury MW released, Tirombus Sormaodion

+ Platelet trapping Lormadion.

Passage of RBC

> Sch'\s’coc5’ce
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T}jpes L Active space -----
I. Childhood HuS (O :

* Cousative organismt Shigella. dysenteriae type | (Shiga. toxir.
EHEC OIST : HT (Shiga. - like toxin/ Verocytotoxiny.
* Clinical presentodion :
= Dgsen’cerg.
- Ropidly progressive renal failure (RPRE) : Over few days o weeks,
* Treatment : Supportive care (Excellent prognosis).
a. Adult HUS (D-)

* Associoted with alternate complement po@dnwag activodion ) ca.
* Types: © ca.
|
/ B
Familial Type : Acquired Type
D/t defect in alternate complement pothway — Drugs ¢

- Complement Factor 1 mutation (M/C) * Mitomycin.

~ Complement Factor & mutadion : Poor prognosis * Ticlopidine, clopidogrel (Also couse TTP.
- mMembrane co - factor P mutation : Good prognosis * Cisplodin.

® Colcinewrin inhibitors.
- Post Hemoecopo'\e’dc stem cell ’cmnsp\an’c.
- Hiv.

Clinical presen’ca’don : Renal failure with hgper’cenSNe erisis (SecondoxS HTND.

Treotment (Poor prognosis) :
- Plasmapheresis (f early presentadion.
- Rituximob + geulizumob : For recurrence pos’c renal ’cmnsplan’c.

THROMBOTIC THROMBOCYTOPENIC PURPURA (TTP)
Classical features :
. PNARA, 4, gl feotures.
a. Thrombocg’copen'\a, S. Fever.
2. CNS Seotures (Stroke, headache).

Po@chogenesis :
Antibody against VWF metalloproteinase (ADAMTS 12) » £xcess VWF —» Plotelet trop.

Couses:

l. SLe.

3. Hiv.

2. Drugs : Ticlopidine, clopidogrel.

Treodment : Plasmapheresis (PLEX) + Rituximal.
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Myeloproliferative Neoplasms (MPN) 00:00:06

Terminal mge\o'\d cell expansion.

Common Features :
l. No dgsp\asiw mModure cell expansion.
a. &xtramedullary hematopoiesis — Hepato/splenomegaly,
3. Can transform into one another/into Acute Myeloid Leukemio (AML.
4, Hﬂper\/\scosi’ca —> Thrombosis.
S. Fodigue +/- systemic features.

Classificotion :

BCR-ABL mutodion JAK-a mutodion

Tronslocation of (9:83) Chr Deletion of Chr. 9p

* Chronic Myeloid Leukemia, L * Polyeythemia rubra vera /) : 100%
* Chronic Neutrophilic Leukemia. (CNL) | Primary m5e\o¥'\bros\s EmMP) : SO-60%
* Chronic gosinophilic Leukemio (CeL) | * essential Thrombocytosis (€T : SO-60%

Approach to Polgcg’chem‘\a:
Male : Hb 716Sg/dL; PCV 249%
Female : Hb Iea/dL; POV >48%
|
v v
Absolute polBC3khemia/ erg’rhrocg’ros'\s Relotive erﬂ’rhrocg’rosis
(1 reC Masy) ®/t | plasma. volume)
. | ) * Post dengue
Seconda@ polgcﬂ’(hemia Primarg po\5c5+hem'\a : Dehgdm’don
erythropoietin €PO) 1 2P0 @/ @ range : 4 0 10) ¢
managemen’c : Hgdra’don
\/ v
ngox‘\a : No hﬂpoxia : PCRV
. COPD | (Twec, rec £ plotelets)
®* Smoker Poxaneoplas’ﬂc po|505+hemia
* Obstructive * Renal cell carcinomo. RCC)
sleep apnea ° Hepo&oma
* CO poisoning ® Cerebellor hemangioblas’roma

° Uterine le'\omgoma
C Pheochromocg’coma.
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Polycythemia Rubra Vera (PCRV) 00:04:15 ... ACHive | Space| o

Clinical Presentation :
* Populotion ot risk : >S053 female prepondemr\ce.

ngp’coms ;
Specificity Presentation
T R&C Non spec'\?\c to PCRV Systemic HTN, vertigo, headache, thrombosis.

Basophilio. — Aquagenic pruritis, h5pemncemio,

T wec /|\ Tronscobalomin-| —» 1\ Vit & _ binding capacity,
Specific to PCRV Triek of AmL.

1 Plotelet Acquired Von Willebrand disease (VWD) microvascular Erythromyolgia
od
thrombosis —»erythromyalgia. (Burning pain in hand § feet.

L,odooroecorg investigodions :
T Hb.
a. | wec.
3. | plotelets.
4. microcytic erythrocytosis (MCH compensated by J mewv).
S.esR | | .
Note : microcytic erg’chrocg&os‘\s only in tholassemia, PCRV § hﬂpox‘\a,

WHO d\agnos’dc eriterio : (A Maojor + | minor/3 nayjor Sor d\agnos\s)

mMajor eriterio MINoY eriterio
I Hb _E: male 7165 /dL
Female >|(08/ dL
a. JAK-3 mutodion + E: VGITF mudadion (M/©) ®/ | ero.
exon 1a mutodion
2. BONE Mo Tow biops5 —> ngerce\\ular'\’cg with panmge\os‘\s

Treotment :
l. <60 yrs — RAspirin + phiebotomy (Targe’c Hb : 18 to |33/ du).
3. 760 yrs or h/o stroke —> AAA ruxolitinib (JAK 1/a inhibitor).

Primary Myelofibrosis (PMF) 00:12:57

Associoted mutations :
* JAKa mutations (M/C) : SO-60%
e Calreticulin mutodion Triple negative : Very poor prognosis.

* MPL mutodion (Thrombopoie’dn)
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Clinical presentodion :
* Population ot risk : 0O to 70 Y Male = Female.
* Prognosis ¢ Poor.
* 1 rigk of thrombosis § AML (Risk lower than in PCRV).
® Disease progression :
Hyperceliular marrow (nitial phase)

megakaryoceyte dysplasia. (Cloud megakaryocyte)
i Produces
Tar-f

Bone marrow Rbrosis
Bone marrow Rbrosis :
. Pancytopenio. — Fotigue (m/c symptorm.
a. Leucoerg’chrob\as’dc blood picture :
* Left shiftt
* Dacrocytes (Teardrop RECS) ®.
3. Hepatomegaly 2 Massive splenomeqaly.

4. Bone pain. Dacrocytes
S. Sweet sgndrome : exkramedul\arg hemoecopo'\es\s in the skin.

Note : Splenomeqgaly mild/absent : essential thrombocytosis.
nModerote : PCRV.
nMossive : PMF, CnL.
Treodment :
* Bone marrow transplantodion.
* 1% unfit : Ruxolitinib.

Essential Thrombocytosis (ET) 00:17:26

Clinical Presentation :

* SO 10 O y; Male = Female. * Risk of AML,
* Thrombosis +/- sp\enomegodﬂ. ex’cra—medul\arg hemodopoiesis * Nil.
* Bleeding may be present * Prognosis : good.

(/% Aequired VWID).

Labora’corg Investigations :
* Plotelet count »4,50,000 (Incidental ?\nding) : Rule out reactive ’chrombocg’cos'\s.
* Large moture plotelets.
* Staghorn megakaryocytes : Giant cells with hgper—\obulod'ed nucleus §
mature cg’coplasm.
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Note :
* Giont megahargocg’ce + \diopathic ’chrombocg%open\c purpuro.
* dDwort megakaryoeyte : CML.
* Cloud megod«argocgce : PMF.
* Small platelet : Wiskott-Aldrich 35ndrome.

Treotment :
Aspirin —> 1§ 260 5rs/ evidence of thrombosis —> Add. Hydroxyurea. > IFN QL.

Note : Anagrelide — 1 risk of leukemia. (Discontinued in Rx of €D.

Pancytopenia 00:20:50

Bone maoarrow failure s5ndromes :
|
v v ! v

Aplasﬁc anemio. mgelodﬂsplasﬂc sgr\o\rome Pure Red Cell Hp\as'\a Secor\o\arg mge\o?xbros'\s

(MdS). (PRCM. (Secondary to drugs % toxin.

Approach ‘o Pancg’copenia:
Pancg’roper\ia
On bone marrow biopsy (Cel\udar‘\’rB =100 - Age)

'

Hﬁpocel\ular MO TOW HSPercel\udar MO TOW

I Aplasﬁc anemia : Chronic course amL/0LL : Acute course

I
3. MdS (ngoce\\ular varionts) 3. MdS
2. Aleukemic leukemio. 3. megoloblastic anemia Rare)
4. PR (Rore) 4. PMF
S. Hairy cell leukemio. (s00d prognosis)
b. PNH
. Lﬂmphoma with &M involvement
8. TB, SLg, HIV, sarcoidosis
Aplastic Anemia 00:24:56
Poncutopenia + huypocellular morrow, ——» A AR A AP
5 P 5P [ b /4 . .

i & iy e ¢
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e’ciolosg :
Inherited (Pediotric) :
. Fanconis anemia. :
FANCA mudodion (B/w po\Bdac’cﬂlg).
a. Dyskerotosis congenita. (OO :

Telomerase repair complex defect.

2. Shwomann-dDiamond SBndrome
(Ribosomopothyy :
Pancreatic malabsorption +
em failure.

Clinical Presentation :
° Age ok presentation : 760 yrs.
° Verﬂ poor prognosis.
* eleeding (/O :
(Well-preserved potient).

Treotment :

Acquired :

. \diopathic (M/C).

a.Non A-Non B-Non C hepaditis virus.

3. Drugs Chloramphenicol.
NSAIDS.
d-Penicillamine.
4. gosinophilic fascitis

(acleroderma. mimic).

° Foec'\gue.
* Profound neutropenia. :
T risk Sor invasive aspergjllosis.

* TOC : Allogeneic Hematopoietic Stem Cell Transplant (BHSCTD.

* I¥ unfit : quine Anti-thymocyte &lobulin (e-ATE + cyclosporin.

Pure Red Cell Aplasia

00:30:08

gene mutodion : RPS-10,

Associodions Diomond-Blackfon s5ndrome.

Hereditary spherocytosis + Parvo 19 (aiont proerﬂ’chro\o\as%) —> Aplastic erisis.

Thﬂmoma/ CLL.

Myelodysplastic Syndrome (MDS)

00:31:16

Presentotion :
° orldwide : >6O yrs.

* India ¢ 40-60 yrs (m/C : 5q deletion MdS; Female » male).

- good response to lenalidomide.

* pnemio. (M/C) : macrocﬂda > m\cr005+\c.

Pa’chogenes‘\s :

mge\o\d cell dﬂsplas\a — Inefiective mﬂelopo'\es\s — Pancﬂ’copen'\a.
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Labora’cor}j Investigations :
&M biops5 : Hﬂperce\\udar > hﬂpocel\udour MO oW,
Cells on peripheral smear :
* RBC : Ringed sideroblast.
megodoblas’c.

macrocg’dc normoblast.

* WBC : S 4o 19% blast cells (1 risk of ALL).
Pseudo Pelger Huet cells (<4 lobes in nucleus).
Dohle bodies.

Toxic 3ranules.

R'\nged sideroblast

* Plotelets : Paun ball megodﬁargocg‘ces.
Treotment : Pseudo Pelger Huet cells

.\ ?‘a

* Trilineage involvement /o) :
— AHSCT.

- 1% unfit — Hypomethylating agents :
Rzocitidine, decitabine.
C Sing\e lineage involvement : O o
- 5q deletion () : Lenalidomide. il A o
- 5q deletion @  £00, Pawn ball megodﬁa@ocﬂ’ce

* Luspotercept (New dmg)  Inhibits SMAD signalling pothway,

Plasma Cell Dyscrasias 00:37:25

Pa’chogenes'\s :

Germinal centre

{ marginal 20ne —» memor5 B-cell

e-cell Activoted B-cell —» Plasma. cell (Po\5clonod : DitSerent Ab light chains —> K/
l i monoclonal
Plasmo. cell tumor/ dyserasia.
* \g& K/ Ig& A/ :m component.
Tﬂpes :
l. mud’dple mge\oma, 2, ﬂmg\o'\d L'\Sh’c chain (AL amg\o'\dos'\s.
a. Waldenstrom macroglobul'memm 4, Heoo/g chain disease.

Types of monoclonal Sammopo@ch'\es :

monoclonal Gammopoathy of Smoldering myelomo. mMultiple
undetermined Significance (MGUS) | (Bsymptomatic muyelomo) | mueloma
m protein concentration <3 g/dL >3 g/dL >3 o/dL
BmM plasma. cells <10% 210% 210%
nMyeloma. defining event Absent Absent Present

Note : Rigk of transformodion of mMaus o mgeloma —> 1%.

Medicine Revision ¢ v4.0 «+ Marrow 8.0 « 2024



108 - Medicine

MULTIPLE mMYyeLoma
myelomo. defining events : (905 one)
mMnemonic : SLiM CRAS

L Sixty : 260% BM plasma. cells. S. Renal failure : Creodinine »a mg/ dL.
3.Light chain ratio : K/\ or MK »i00. . Bnemio. : Hb <I08/ dL.
2, MR : At least one focal lesion. 7. Bone \3’(‘\0 lesions 2I.

4. Hypercalcemia : 7l 8/ dL.
D'\agnos'\s of mﬂe\oma= | out of T events + m—pro’ce'm + /M p\asrna cells.

\n\/es’dga’dons :

* Serum protein electrophoresis (SPeP) +
Followed bﬂ )
Serum immunoelectrophoresis (SIFE) + &M biopsy.

Serum Free L'\gh’c Chain rotio (SFLC)

[
* Flow cg’come’crgt (® cd 285 D 128. |

Oco . |
Note : SPEP olone — Less specificity ©1%). |

= S ..o SR

m—_spi!ﬁe

Serum pro’ce'\n elec‘crophores'\s
H‘\gh rigk for mm : Very poor prognosis.

. Deletion I7p. 2. 4045 30).
a. 1045 1. 4, +(4518),

Clinical presentodion :
l. Age 770 yrs.
a.Anemio. + T 2R + reversal of Rig ratio.
3. Hypogammaglobulinemia : T risk of infections (Recurrent preumonia/uTD.
4. Acute Kidney Injury (AKD.
S. Radiculopoﬁchg.
b. Bone pain and/or unexplained fracture.

Treotment :
Low/moderote rigk :

(Bortezomib + Dexomethasone + Lenalidomide) x 2 cycles
l Followed b5

Ru’cologous stem cell ’tmnsp\an’c.
(Non—curodive)

High risk mm : Replace bortezomib with carfilzomib.
* New drug : Daratumumab (CD28 monoclonal an’c‘\boo\g).
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Waldenstrom Macroglobulinemia 00:52:20

* AKA Lymphoplasmacytic lymphoma. (misnomer).
O L,gmphoplasn\acg’dc cells proli?ero&don in Bm : \Sm bear\ng memory B-cell.
O mgd 88 mutodion +.

Presentodion :
* No \3’6\0 or renal lesions.
C \Sm reloted hﬂper\/\scos\’rﬂ SSmP%omst ngoglobud‘mem\a,

Cold agg\udc\n\n diseose.
Treodment : Plasmapheres\s.
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B-cell Maturation &

Neoplasms 00:01:00

In bone marrow :
Common \5mpho'\d progen'\’cor

Pro-6 cell

:

Pre-o cell

l

Immoture B-cell.

CD24, HLA DR

CDI9, CD34, HLADR

CDI0 (CALLA antigen), TAT : Specific markers of Pre-6 cell.
B-cell markers : CDI9, CDAO, CDAI, CDAE, CDT9a, CH19%b

B-cell markers, Slom (Surface g

Note : Precursor &-cell ALL Pro-& ALL (Acute \5mphob\ashc leukemio).

In blood § \Bmph nodes

Pre-o ALL (M/C) ¢
* Overall best prognosis in child.
O &ar15 pre & cell ALL : Best prognos'\s in chilad.

Immoture & cell ALL.

.
H

Immaoture & cell released into blood

Naive & cell | & cell markers, S lgm, Cdg +/-

mogor'ﬁcﬂ | Few

{

Blood

npop’rosis
l\? Lailed

Lymph node (Interfollicular area), acquires Sigd

monoclonal naive & cell expansion

Chronic \5mp‘n005’dc leukemio

Few mogor'\’cg
v
Pre-germinal centre serminol/Activation/
(montle zone) mMoturadion centre
mMantle cell l5mphoma e Diluse large &-cell

lgmphomo\ dLecw) (m/o)

| B-cell markers, Slom, CDS, CHa3 |

&-cell markers, Slgm,
Slod, CDS, Cyclin DI

° purkitt's lymphomo.

* Folliculaxr |5mphoma

.

B-cell markers, Slgm, SI&D,
CDIO, CDA3, BCL-b
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In germinal centre
Germinal centre B-cell | B-cell markers, Slom, S\qD|

v Y
ABC DLBCL <«— Activoted B-cell/ marg'mod 0ne ——> mcxrg\r\od 20ne
(Poor prognos'\s) Plasmablast (Post germinal centre) lymphomo.
Plasma cell | Only CDI9, CD38, COI38 mMemory & cell.
(Po\gc\onod) No additional morkers

l (Loses €19 —> monoclona * small lymphoeytie lymphoma eLo.

® Woaldenstrom macroglobul‘memia,
* Hairy cell leukemia. (Hew).
. HodgK\n’s diseose.

Plosma cell dgscms\as :
* mMultiple mgeloma
* Heawy chain diseose.
° AL nmglo\dosis.

T-cell Neoplasms 00:19:30

Precursor T-cell Leukemio/| Lymphoma. (T-cel BLL) ¢
Few cells pro\i&leroece N ’chﬂmus —» Mediostinal uoiden'mg —> Qesp'\rod'org 33mp’coms.
(Hence |5mphoma)

Modure 7-cell neoplasms :
. Cutaneous T-cell lymphoma : AKA mycosis fungoides/Sezary syndrome.
3. Anaplastic large cell lymphomo : A/w breast implants, markers — D30 () §
ALk (3.
3. Angjo immunoblastic lymphoma : midiine deformities ®.
4. Large granular \5mphoc5’dc leukemia. : B/w rheumodoid arthritis (U(Suod\5
\oenign).
S. enteropathic T-cell lymphoma. : A/w celiac disease.
6. &xtranodal NK/T-cell lymphoma. : Presents as nasal mass.
7. Adult T-cell leukemia/Lymphoma. : A/w HTLV 1.

Causative Agents of Neoplasms 00:22:40

A. ebstein-Barr Virus (EpV) :

. Hodgkin's disease (Classicad : 3. Burkitt's lymphoma
100/70/40/30 rule t:IOO% : Child,
100% Lﬂmphocg’ce depleted, ~IS% : Aduldt.
0% : mixed cellularity 3. Primary CNS lymphoma.
40% : Nodulox sclerosis 4. Post transplant lymphoma.

a0% : Lymphocyte rich, S. &xtranodal N/ T-cell lymphoma.
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B. Humon \mmunoo\e\?\c'\encﬂ Virus (HIV) ¢
. DitSuse large &-cell lymphoma (dLecL).
a. Burkitt's lymphoma.

C. H. pﬁloﬁ MALToMo. ¢
m/c extronodal marginal 2one lymphoma.

D. HHV 8¢
l. Primor Yy eflusion \ﬂmphoma,
a. Costleman’s disease.

€. HTLV | : Adult T—cell leukemio/! Lymphoma.

F. HCV :
. Waldenstrom macrog\obwmem\a,
a. Splemc marg'mal 20ne lﬂmphoma,

Note : Non-classical HodgHin’s : No BV associadion.

Acute Lymphoblastic Leukemia (ALL) 00:26:30
e—-cell ALL (M/©) T-cell ALL
® Pro B-cell ALL
Sign'\?\can’c Precursor T-cell ALL

® Pre B-cell ALL

types (Leukemio/ |3mphoma)
® Immoture &-cell ALL

Children <10 yrs (excellent prognosis)
. mMostly adolescent
Age group | * Adolescents (g00d progno&s)

(Poor proanosis)
Adults > O yrs (Poor proonosis) progre

A
4

IREES T W‘de“‘“S Presentation Bone moayrow involvement mediastinal widening
"’C ®°
th. D\asnOS\S
| Clinical presentation of -cell ALL :
* Bone pain

o/t | proliferation in bone marrow @m.
° pancﬂ’copenia

* Involvernent of CAS, *es*e? D/t 1 blost cell disseminaion

. Hﬂper\/'\scosﬂg of blood (H\gh e phase).

elas’cs n bone marrow )
morpholo% 2 280% blosts in marrow.

Cytology : PAS, Acid phosphotase (.
\mmunopheno’%ping : COI0; +dt.
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Note :
. mBe\o\o\as’cs hove

Nucleolus.

Lourger cell size.

Puer rods.

MPO F Sudan black staining ®.
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Prognostic Factors :
G00d prognosis Bad prognosis.
Roce white Black
Rge a-9y <l or 710 yrs
Sex Female Maole
CNS involvement - +
Hepa’cospler\omegodﬂ, _ .
Lymphadenopathy
mMediastinal mass - +
Testicular involvement = +
Type Ll L3, L2
Cuytogenetics Hyperdiploidy Hypodiploidy
Immunophenctype B-cell early Pre-B-cell T-cell
Translocodion S(EED) £(9333) 5 +(43D 5 (519D
Oﬂ’cogene’dcs
Genes Noteh | gene

Treotment :
I Induction phase : (Main phase)

* To achieve minimal residinal disease (MRD) negative (20.0% blosts in &MY,

C Drugs used :
- Steroids (DOC).

- L. asparginase : Used in children, minimal use in adult d/t /.

\

Adriamycin, Dexamethasone).

\

Dounorubicin.

\

Note : H‘\Sh dose MTX is also used in osteosarcomo.

Vvinerigtine @ In hﬁper CVAD regimen for adults (+ Cﬂclophospham‘\de,

High dose methotrexate (MTX) * In adult § child ALL.

* 1§ remission not achieved ot the end of cycle : Blinadumomalb (19 § cpa3

a. consolidodion : & cgc\es given once NMRD negoec\\/e.

an’cagon'\s{').

3. Maintenance : Oral MTX § t-mercaptopurine (e-mP) for & years.
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Chronic Lymphocytic Leukemia 00:38:50

Poechogenes\s :
(™ cos g evas

Failure of apoptosis of naive B-cell > monoclonal expansion of naive
B-cell (>S000 cells/uL.

Note : 1§ monoclonal expansion in \Smph node —» SLL.

Diagnosis :

Diagnosed incidentally on routine check-up. ‘: ugél @

Populadion ot risk : 6S to 85Y) Male > Female. c)“". O . (

Blood picture : Q? G ) ol e,
* TLC : 70,000 *o 80,000 cells/UL. o : gEO ©F round lymphocute,
* Absolute lymphoeyte count : 1 1. 9. pale cytoplasm
. . i

Hb % platelet count : Normoll. | ‘JO Sp—

ey % = S’cag'\ng : Peripherod Smear Lﬂmphocﬂkoss
O S’cage O: On\g \ﬂmphocg’cos\s.

O S%age | : Lﬂmphocgcos'\s + \gmphadenopoechﬂ.

Prognosis J
Good progr\osis : Deletion 13q, hﬂperd\p\o‘\dB 2 mutoted 9 heowB chaoan.
Poor prognosis : ZapTo expression, Ba microglobulin § unmutated g hea\/B chain.

Treoatment :
most cases do not require treadment.
Indications for treotment :
. Development of B-symptoms : Fever, night sweots, weight loss.
a. Lﬂmphadenopa’chg, hepo@cosp\enomegmﬂ.
2, BM involvement.
4. Richter’s syndrome : Low grade tumor (/50 —» High grade tumor
(OLBCL).
S. Autoimmune hemolytic anemia. (Worm AHM.

Drugs used :
* FCR regimen (Fludarabine, Cyclophosphamide, Rituximob) @ Not fit Sor elderly.
* @R regimen (Bendamustine, Rituximab) : Preferred regimen.
* \®relapse occurs/untit Sor above regimen :
- lbrudtinib : Tyrosine kinase inhibitor.
- Venetoclox : BCLA inhibitor.
- \delalisib : PizK inhibitor.
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Lymphomas 00:46:43

arode of fumor :

Low grade High arade
* Follicular lymphoma, * dLecL (/o
* Marginal 2Zone Lﬂmphoma (M2 | * Burkitts \3mphoma
* Hairy cell leukemia * mMoantle cell |5mph0ma (mew
® SLu

* Waldenstrom maceroglobulinemio

common clinical presen’coec’\on :

. Age : 6oy (‘e‘:xcep’r Burkitt’s S. Asymptomatic \ﬂmphadenopoechg.

lymphoma ¢ In childrem. b. extranodal involvement :
a.%ex : Male » Female (except mzL). - aT (/o).
3. -symptoms less common. - uooddeger’s ring
4. Mon—-con{"\guous involvement. - Orophourﬂnx.

maontle Cell Lgmphoma:
extronodal involvement :
C Aggressi\/e tumor (most aggresi\/e : Non—nodal sub’rgpe) :

- &M involvement. — Waldeyer’s ring involvement.
- &@IT involvement. - Lﬂmphomoeco'\d po\gpos\s.
\mnumopheno’cgp'\ng :
* s @, cyclin Dl ®. * cpio O, coaz .

Tronslocadion : 45 14).
Prognosis : SOXII upregulation (e00d prognos\s).

Note : R-CHOP regimen (Used in r\lon—HodSK\n’s lﬂmphomQD inodequate for mCL.

Follicuwlar Lgmphonna:
Low grade : May undergo spontaneous remission.
\mmunopheno{'gp'mg : CDIO, CDA3, BCL-b § aberrant BCL-A.
Translocotion : +(4318) (Ig heavy chain gene —» Chr 14 § 8CL —> Chr 1.
Treodment :
* Low grade : Rituxdimab (DOC). * Advanced : R-CHOP regimen

mMaxrginal Zone L,Smphoma:
Prevalence : Females » males d/* auwtoimmune associoion.
extranodal involvement :
* &IT : mALToma. (A/w non-adrophic * Solivary gland : A/w Sjogren’s
pangoastritis of H. pﬂ\ori). syndrome.
* Spleen : A/w HeV.
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\mmunopheno’%ping :
* Positive : B cell markers, S. Igm, S. Igd.
* Negodive : CDS, CDIO, CHA3.
Translocadion : +(I519).

Treotment : Qesponds to H. pg\ori ‘chemp&.

DLBCL :

Clinical presentodion :
* Ropid enlargement of \wnphnodes —> B-symptoms  compression symptoms.
* Bm involvement +/-.
* extronodal involvement : Primary CNS \3mphoma, eflusion |5mphoma, bodg

ca\/'\’rg lﬂmphoma,

\mmunopheno’cgp\ng :

germinal centre DLBCL (good prognos\s) > %C/—DlLeC/L, (Poor prognos\s)

CDIO, CDA3, BCL-b, aberrant BCL-3 num | an’c\gen ®

Prognos‘\s : Poor prognosis seen in :
* Double hit \5mphoma= BCL-3 or 6&—@} + h‘\gh Srade lﬂmphoma%
* Triple hit |3mphoma= BCL-3 ond BCL-b

Treodment : R-CHOP regimen.

reourrangemen’c of c-myg.

Burkitt’s |5mphoma :
® KT+t H\Sh proh-‘?era’c\on index.
* Chemosensitive.

Varieties :
fge | A/wesv Presentation
endemic | Child 100% | Jaw/oxillary moss
Sporadic | Adult 0% Abdominal moss
Translocodion :

* +( a;8), 1(8j14), 4(8;34).
O C—mﬂc is on chromosome 8.

HPe : S’(arrg Sky appearance (ctor: macrophages, SKy ¢ Tumor cells).

Hodr5 Cell Leukemia :

_ : Bone Moy row.
memory e-cells BRAF— mudodion Hairy cells
Sp\een.

Presentoation : Pancg’copenia + Mossive splenomegodg.
Imnunophenotyping : COIC, CHAS, CDIO3, CDI&3, TRAP (), Annexin (1)
BONe MArTow b\op35 : Fried eqq appearance + fbrosis.

Medicine Revision ¢« v4.0 « Marrow 8.0 « 2024



Hematology Revision - 4 - 117

Complications : Increased risk of infection a’t neutropenia. + monocytopenio.
* Atypical mycobacteriol infection.
* Aspergilus infection.

Treodment : Cladribine (or) Pentostatin.

Hodgkin's Disease 01:03:40

Poechogenes'\s :

Aberroation of PDLI gene

memory cells > Reed sternberq cell (RS cel) in approprioke
in%\ammoecorﬂ bachrOuncL

Hodgiin's disease v/s Non-HodgKin's lymphorma :

Hodokin's disease Non—HodgKin's lymphoma.
Age IS-34y (Bimodol peak) elderly
Contiquous Contiquous Non-contiouous
Disease Nodal disease :
. i i ) mos’dg extronodal
node Posterior cervical > supraclavicular > axillary
B-symptoms more common Less common
a/w etV more Less
Classification :
Types RS cell eev (0 Other $eatures
Classical Hodgkin's disease : cois (1), cpzo (1)
Lymphocyte rich Scanty a0% ©00d. Prognosis
* m/c type in the world
Nodular sclerosis Locunoy 40% * m/Cin females
* mediastinal involvement @
* /W HIV
mixed cellularity Classical 0% * m/cin Indio.
* Seen in children § elderly
Lymphocyte depleted Absent 100% A/ HvV

Non-classical Hodgkin's disease : CDA0O ®

u/)mphocq’ce predominant

Popcom

eov (0)

c/F: enlarged node in axilla.

Treotment :
Classical Hodgmn’s diseose :

* ABVD regimen (Adriamyein, Bleomyein, Vineristine, Dacarbazine).

* 1§ no response in first phase : Brentuximalb (Enti-CD30).

Non—-clossicol HodgK\n’s diseose : Rad'\o’cherapﬂ is sufSicient.
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ENDOCRINOLOGY REVISION -1

Classification of Hormones

00:05:04

BRASED ON STRUCTURE

Hormones Feotures
AMino ocid derivatives
T, T, -
Tyrosine Cotecholamines :
Adrenaline (Major), Produced by : Adrenal medullo.
Noradrenaline, Dopamine
Produced bg :
Tryptophan corotonin O &n&erocbromai}%in cells of
(Nleurotransmitter &l T (Main).

ockion) * Rophe nuclei of brainstem.

melotonin Produced by : Pineal gland

Vitamin derivatives

® Vitamin A
° Vitamin D

Peptide hormones

® Posterior pi’cui’mrg hormones

Small O H5po‘chodamic hormones 4S0 omMino acids
® ACTH
gH 191 oa
Laroe
3 Prolackin 199 08
S0 0
Insulin, Paradhormone, Renin -
Slycoproteins FSH, LH, TSH =
Steroid hormones
Produced b5 :
l. Aldosterone . 2ona. glomerulosa
Adrenal cortex a. Cortisol a. 2ono. fosciculotoo

hormones

2, Adrenal androgens :
* DHeas (/o).
* Androstenedione (3™ m/C)

2. 20na reticularis

Sex steroids

Testosterone, es’crogen,
progesterone

DHEAS : Dihﬂdroepiandros’cerone Sudpha’te.
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Endocrinology Revision - 1

Receptor gxamples Property
L Typel: 03+opla5mic Adrenal cortical hormones | ® S\Snods medioted bg B
(Homodimeric receptor) Sex skeroids Receptor hormone complex
e effector action :
gene ’cranscrip’don
Vitomin A R ,
&roup | a. Type & : Nuclear o © Hormone feotures :
\ \ . - .
(Ontracellular | (Heterodimeric receptor) _ - Lipophilic (Require
Thgroxd hormones )
receptors) fransport protein
- Longer ’c. .
=F dotroph Constitutive oction without
nstitutive action without a
Orphan receptors DRX | Gonagotrophs loand.
ioon
HNF4AOL : ODY {ype | 9
GPCR O S\gnod medioted b5 :
THR Insulin, growth $actors Second messenger
&roup 3 (Tyrosine Kinase receptor) (&q: TE&F-O * effector action
up . ‘
Protein tronslocotion or
(cell JAK _ _
) ) Twin hormones protein channels
membrane | Qonus Kinose aka cytokine
(e, PRL), 2P0 * Hormone feotures :
receptors) receptors) _
-~ Hydrophobic (Transport
Serine threonine Kinase Inhibin, activin, BMP-1, protein not required)
recep’cors TG\F—ﬁ - Shorter e
&-Protein Coupled Receptors § their Secondary Messengers :
cemp 1P, /Dh& cAMP
Receptor type CY &, SWAY

vosoconstriction vio

Protein phosphorgloﬂdon Vioo

Aetion vasodiedion Co*"—calmodulin pathway § PHC CAMP-PKA pothuwoay
° H&po’choJam\c ¢ CRH
° Hngio’(ens’m I\ ® Anterior pﬂ'uu’carg :
* Substance P FSH, LH, TSH, ACTH
) ngo‘chalamic ¢ TRH, anRH * Posterior p'\’m‘\’carg :
Hormones NO, ANIP * Posterior p\+u1+ar5 : Vv, receptor

Vv, ]V, receptors, oxg‘coc‘m
* &IT: CCK, gastrin
* ANS: O, Ach receptor

* QIT : Secretin, glucagon,
somodostotin, PTH,
caleitonin

* ANS: O, all B receptors

Note :

* Only @, and somatostatin act via. & (| cAMP.
* NO and ANP vasodilokion occurs d/t ceme.
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_____ Active space - Pituitary Gland 00:24:38

nna’com!j g

Posterior
pituitary

Anterior pituitary : Oral ectoderm (Rothke’s pouch.
Posterior pi’cm’carﬂ : Neuroectoderm (Floor of 3™ ventricle).

Anterior
pituitary

Note : P'\’cu'\’carﬁ '\r\sﬂi}ic‘\encﬂ mre|3 couses

ACTH

hﬂpo’chgro'\dism (80% TSH releose in extra pi’cu\’courﬂ)

. Prone to vascular injury

. Prone to moss effect
Transcrip’cion Foctors :
Transeription Factors cells Hormones Produced
Somo@co’crophs
gH
. Prop-1 > pit- (most abundont)
(m/C couse -Lac’co&roph ooL
for congenital (Last cell to appear)
hypopituitar i) Thyrotrophs e
(Least abundant
POMC (Proop‘\omelanocor’m)
derivatives :
® ACTH
) Corticotrophs °* mMSH
a. T-pit o . .
(* cell +o appear) * P-lipotropins
&ndorph'ms
(Nodural painkillers)
2. GATA-3 (SF-1, DAX-D CEETICRIE FSH, LH
’ ’ (Produced throughout gland) ’
ﬂcidophihc cells 6asoph\|ic cells

Note :
* TacTH is o/w TmeH — Hyperpigmentadion.
* Hormones of happ‘mess COSIX Dopamine, Oxg’coc‘m, Serotonin, endorphin.

ngo’cha]amo—hgpophgseal Relation :
ngo’chodamus octs on ¢
* Anterior pituitary : Via. hypothalamo-hypophyseal portal system §
superior hgpophﬂseod A.
* Posterior p‘\’cui’carg : Viow oxonal-neuronal connection ’chmugh the stalk.
- Blood supply : Inferior hypophyseal A.
- Storage of hormones : ADH (SupraoPJc\c 3 paraventricular nucleus)
Oxytocin (Periventricular nucleus).
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Note :
o . i leads
CA breast mets (M/0) reach pos’c. p\‘cuu’carﬂ vio. inferior hﬂpophgseod A. T Ol.

PITUWTARY TUMORS
m/C fumors : Prolactinoma. > G\H—secre’c\ng oadenomo. 7 ACTH—secre’dng oadenomo.

eflects:

. T Hormone release : Functional fumors (Prolactinomon.

3. Stalk efSect : Hypopituitarism
LossS of hﬂpo’chalomo—hgpophﬂseal connection ngerpro\ac’memia
2. Mass effect : Central D
* Tt

* Optic chiasm compression —> He’reronﬂmws/ bitemporal hemianopio.
* Cavernous sinus thrombosis, VI™ nerve palsy.
IX:
T ~weighted MR\ :
Tumor d'\sp\ac\ng stalk

By '\Sh‘r
spo’c
N RC ,\_'!.
SQSi%{oJ section MR Normal p'\’cw’coxﬂ
Prolactinoma 00:45:35
Seroios‘\cod \n’cerpre’ca’don :
PRL volues
Inference &’dolo%
(/L or ng/mD
43S Normal value -
o Rem sleep/stress/chest wall
aS-40 Physiological ) _ _
stimulaion/pregnancy (Upto 180 meo/LD.
O Tﬂp\cal anhpsgcho’dcs, Risperidone,
TCA, SSRI, metoclopramide.
Dmgs . .
* Opiates, verapomil, H blockers,
40-100 O-methyldopo.
Hormones gstrogen, TRH, VIP, oxytocin.
Systemic conditions CrD, CLD, PCOS.
Suspect tumor -
macropro\ac’dn
. . No tumor
>100 (nactive prolactin)
Hook eflect
) . Tumoxr presen’r
(T PeL seen only on serial dilution)
>300 Tumor confirmed -
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Types of Tumors :

nmicroadenomo. mMaocroodenomao.
_ > 1lem
Size <l em _
7 4 cm : Giont adenomod
Incidence m/C LesS common
F:m F>m F=m

Clinical Presentation :
posed on age

}

»3s yrs (M/© <3s years (Genetic cause)
* meN |
. wm95g complex Note : Acromegaly in <30 years,
* mcCune-Albright suspect the same causes.

- Cofe-ou-lait spots

\

Polgos’coﬁc Sbrous dgsp\as'\a

\

Precocious puberkg

\

Tumors

posed on sex :
In females :
Goloctorrheo—oamenorrhea complex :

TPRL — Inhibits hﬂpo’chalamopi’cm’carg Sonadal oxis —> Hﬂpogonad\sm

a” amenorrhea, infertiity, hot Slushes
In moles :
Lote presentodion d/t giant adenoma (4 crvy.
* Stalk effect, moass effect.
* Loss of libido, erectile dystunction Rare).

\n\les’c‘\sa’c‘\ons g

Screen'mg test: Fas’r\ng PRL.
10C : gadolinium—-enhanced MR\.

°* microodenomo.

MICROADENOMA

Hypointense (No contrash).

P e bl il il

O Surromd\ng p\kuﬂ'arg gland :
Hyperintense (Contrast uptoke).

bl
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Treatment :
medical Mx : I line.
Dmgs :
Dopaminergic agonis’c :
* Cabergoline (GO
- 5/2: TR, LD seen ot dose »amoa,

* Bromocriptine (Pregnancg DOC).

Rx pro‘coco\ : |
QSBmp’comoGdc ngpmmo@cic
(ncidentol detection) l
l After 3-6 months Cabergo\'m O.aSmS twice uoeeK\B
Follow up MR\ Follow up after | month

| Check size

{

}

Check S. PRL levels

|
v

size 11 No increose Y )
l l b | o PRL 1T < PeL T <. PRL with
medicol Rx oS No Rx i i /e of drug
symptomatic Complete T cabergolin upto
Rx for a yrs  amg twice WQGK\B Dopomine agoms’c
Surgical M (Mox dose) resistance
T Roferve —7
Indications :
. Dopamine agonist resistance (20%).
a. Pi’cud’carﬂ apoplex&
2, Pregnancg (Qe?racicorg to 4 weeks bromocrip’dne).
4., Persigtence of compression sgmp’coms.
Surgerg : Tmns—-spheno'\o\al fumor resection/! hgpophgsec’comg.
Growth Hormone 01:02:41
PHYSIOLOGY
C,ompara’c‘\\/e Features with PRL :
oH PRL
Stimulodors
Sleep stoge N_, N, of NRem rReM
Others Hypoglycemia, ghrelin, GHRH gstrogen, TRH, oxytocin
Inhibitors Somg‘cgskoﬂrin, Obe,g\)% Dopamine
malnudrition (GH resictance)
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Sereening Test:
* I&F + 16FeP-3 levels (&, 13-1S hrs).
— &H levels not used (O/% short t, § pulsatile release).

effects :
mMechonism :
l. Direct.
a. Indirect : Via. somatomedin-C/1&F-1 (Produced in liver)

/

Peripherod octions.

Site of oction :

gH \SF-I
gpiphyseal growth (Bone) ® ®
Adipose tissue Lipolysis Anti-lipolytic
muscle protein synthesis ® ®
Solt and H. O retention ® ©
Coxbohydrotes Diabetogenic | Anti-diabetogenic

&H actions independent of \gF-1 : Mnemonic BEAMNS

Note : Thyroid hormone F testosterone produce IGF-I independent of aH.

ACROMEGALY

8&%0\035 :

&H secreting — > Pituitary adenomo. (98%) :

* macroadenomo. (M/C).

* 30% o/w TPRL : Somatomammotrophic adenoma.
* Densely granuloted 3 sparsely granuloted types

(Poor progr\os‘\s).
—> ‘c‘,c’cop'\c : Pancreodic islet cell fumor.
GHRH secre’dng t ngo’chodamic fumor : Hﬂpo’chodamic homortomo.
&c’cop\c : Bronchial corcinoid,

Clinical Presentation :
Sex:m > F.
Aoe : 740 years /e).

On exominadion :
. Coarse facies : Thickening of lips, tongue, § face + Frontal bossing + Prominent
supraorbitol ridge
a. Acral en\ourgemen’c.
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Acral er\\argemervc“ '

C»ompl'\coec'\ons :

Endocrinology Revision - 1

systemy/structure Complication
Nerve entrapment neuropothy
muscle mqopa’chq
* Hypertriglyceridemio.
* Hypercalcemia (/% I-0-hydroxylase) —
metabolic ngercajc‘\ur'\a —» Stones.
* Hyperphosphatemio.
* Diabetes (Uncontrolied, short duration.
Ophthalmic Angle closure glaucoma
Respiratory OSAS, PAH
* m/C cause of death.
ove . Asgmme’cr\coJ LVH —» Heart failure with preserved gF.
* Tincidence of CAD.
® HTNL
Thyroid Goiter
aT Colonic polyps (Non-malignoant)
Renal Salt § H O retention
menstrual menstrual abnormoality (M/C : Oligomenorrheo)
Joints Arthralgio
Skin Seborrhea

Indicators of h'\gh ac’d\/i’rﬂ mnemonic : DOSA

mManagement :
\n\/es’dga’dons :
L. Sereening IgF-1 levels.
a. Oon%rmod'orﬂ :

Glucose-induced GH suppression test.
- gH 4 ng/mL : Normal.
- GH »40 ng/ mL ¢ POOC Prognosis.

2, 10C : §d enhonced MR

(He’cerogenews enhancement

d/t mocroodenomo.

677017 508

He’cerogenous enhancement

of macroadenoma.
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Surg\cal X
Transsphenoidal surgery (TOC) followed by immediote post-op & :
* Undetectable : §ood prognosis.
* Detectable — Risk of relapse — medical Mx initiated —> Repeat imaging
ofter 14 weeks.
medical mMx :
Dmgs :
. Somatostatin receptor ligands : DOC
- Octreotide.
- Lanreotide.
- Posireotide.
a. eromocriptine.
2. Cabergoline.
4. &+ receptor an’cagonis’c : Peg\/isoman’c.

Relapse ofter medical managemen’c g
* Fit for surgery : a surgery done.
* unhit for surgery : Sammo knife sterectactic RT.
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Acquired Hypopituitarism 00:00:06
gtiology :
. Stalk efSect : Hypopituitarism + T PRL + Central DI.
Cause /¢ examples
* Functional : G+ secreting,
Tumor
* Non-functional : Rathke cleft cyst, Craniopharyngioma.
Infitrodion Langerhans cell histiocytosis, Sarcoidosis, Hemochromadosis
Traumoa/surgery -
Infection T®, HIV, Histoplasmosis, Toxoplasmosis

a. Lﬂmphocg’dc hﬂpophﬂsi{"\s.

2. Sheehan’s syndrome.

4. empty sella syndrome 1°, a°.
S. Viper bite.

Clinical Features :

Hormone deficiency effect

Central pituitary hormones :

* Asthenio, weight loss, loss of appetite.

* Repeated episodes of hypoglycemia/hypotension.
ACTH * zuvolemic hgponoecremia.

* eosinophilio.

Note : Cushings syndrome —» gosinopenio.

TSH Rore) Cold intolerance, constipation, braducardio.

Lateral pituitary hormones :

PRL Only significant in lactading mothers.

Centripetal obesity, hypertriglyceridemio,
endothelial dysfunction.

S}

gonadotropins (All over the gland) :

ngogonad'\sm Leotures :

* muscle was’dng, disproportionate Lrocture.
FSH, LH

® In males : Loss of libido.

* In females : Irreqular cycles, hot Slushes, 3° amenorrhea.
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\n\/es’dga’dons :
Direct measurement : FSH, LH, TSH, PRL.
Indirect measurement :
* \gF-L.
* GH provocation test with a\ucagon, GH assessment.
L-dopa, Arginine, Clonidine.
* Insulin tolerance test : gold standord method.

Pituitary Apoplexy & Differentials 00:10:08

Pi’cuj’cari,j r-\poplex5 :
Acute \n’rmp\’rm’rarg hemorrhage.
&Jcio\o% :

. Tumor (AdenomoD.

a.Necrosis (Sheehan syndrome).

2. Normal gland :

- Risk factors : DM, HTN, sickle cell anemio.

Clinical feotures :

* Progressively worsening headache * meningeal NCCT : Pituitary apoplexy

signs + oph%halmopleg\a,
* Severe hgpo’cension, hﬂpog\gcem\ou
managemen’c :
Pulse steroid therapy : I* dose —» methylprednisolone SO0 ma,
lF/b

Surgical o\ecompression.

Differentials :
l. Sheehon's syndrome.

a. Lgmphocg’dc hﬂpophgs\’ds.
2, &mp’c3 sello sﬂndrome.

Sheehan’s syndrome vs Lymphoeytic hypophysitis :

Sheehan's syndrome Lymphocytic hypophusitis
] Postpartum ischemic necrosis of the | Postpartum \n@\ammo&org mMoass ¢ lo&
a’nologg o L .
pituitary olond (/t PPH, shock, DIC). | containing lymphoplasmacytic cells.
e2%eots . H5pogo§adism. * Stolk effect.
* ACTH failure. * moss effect.
Hormonal | ¢ Anterior pituitary hormones : | | ¢ PRLT.
profile | * ADH : Normal. * ADH |.
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Sheehan's syndrome Lymphocytic hypophysitis
C \mmeo\ia’celﬂ pos’c—del'\\/erﬂ :
Loctational failure. * Pituitary enlargement.
* 3-b months post delivery : * Heoadache, visual disturbonces.
Clinical - Loctational failure. O Hﬁpop'\’m‘\&ox'\sm.
features - a° amenorrhea, breost o@vrophg, O ngerprolachnemiou
| libido, genital § axillary hair loss. | * Associoted awtoimmune disease.
- Signs ot premature aging, * Diobetes insipidus.
- Agthenia § weokness.
\mag’mg
Necrosed gland Inflammotory mass
Rx Complete hormone replacement. Responds 1o steroids.

&mp’c3 sella sandrome :

Primnary Secondary
] Tear in dura. —» CSF collects AS o par’c of necrosis/tumor
&’nologg ]
in sello. — ‘émpm sello.
Associoted with | Benign intracranial huypertension. Sheehan’s syndrome.
® Hupopituitarism absent. ® Huypopituitarism present.
Clinical feotures ypoprrurtarism o ypopriurtarism p

* Feoturesof | ICT.

Anti - Diuretic Hormone (ADH) 00:19:50

stimuli for ADH Releoase :

. Osmotic stimuli (airy = 1 Serum osmolality —> Thirst, ADH release.
a.Non — osmotic stimuli : |, efSective circulotory volume.

Note :
* Serum osmolality = & x Na' + (Blood 3\ucose/ 18) + (BUN/a.8).
-} osmolality —> Hyponatremio.
* 1 <. osmolality only in head injury % intuboted patients —» Hypernotremia.
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Action of ADH on Vasopressin Receptors :

Locadion ehfect
Blood Vosoconstriction, plotelet aggregoedion
Vi
Heart mMyocardial thickenin
(Vio. 1P3/DR& pod’hwag) 4 : : i
Liver Slycooenolysis
Vg endothelium VWF release
(Vio. cAMP protein Cortical collecting duct e o T
) re reoabsorption
Kinase A pathwos) | (Vi AGPA on luminal side) a P
Va Pituitar 1 acTh
(Vio. 1P3/DR& pothwau) J

Note : AQPy § AQP, —> Present on basoloderal membrane.

Hyponatremia 00:26:02

Disorder of woder metabolism : 1 woker — | <. osmolality ®/% | Nod.
Couses
l. excess ADH releose.
a. Psychogenic polydipsia. (Water consumption IS/ dawp.
2. Impaiired solute reabsorption in thick ascending limb § DCT :
- m/c cause of CNS symptoms.
- D/t diuretics (Thiazides » Furosemide).

arodes of hﬂpona’cremia :

S. Na' (mea/L c/F
very severe <100 T 1eT symptoms
Severe 100119 CNS @ Ataxia, confusion
moderote 180-189 aT su)mp’coms, le’charqq
nild 120-124 Only &IT symptoms

Pseudohgpona’crem\a :
Normoal (385-390 mOsmol/kg) or T S. osmolality with | NoU.
Couses:

. Translocational : D/t efSective solutes (Glucose, mannitol, glycine, maltose).
a. Paraproteinemio.
3, Hﬂper’criglﬂcer'\demia,
Approach to hﬂpono&rem\a :
l. Rule out pseudohﬂpono&remia,
a. evaluate true hyponatremio = osmolalityp :
a. Rule out psychogenic polydipsia. § diuretic overuse.
b. evaluote causes for excess ADK.
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Couses for excess ADH
Appropriate Inoppropriote
Hupovolemic H rvolemic zuvolemic
ngonoe«emia YP m‘_ Ype mf o )
hyponatremiod hyponatremio hyponatremio
Low eCF volume : * SIADH.
* GTloss: | Urine Na. * Thyroid § cortisol
s * Renal loss ¢ J, eflective volume : ir\SuX‘»S}ic\encﬂ,
\
34 | aldosterone, csw), D/t CCF, cirrhosis. Note : 1 tonicity §
tubular njury, } volume —» Normall
* 3“space loss. ADH release.

SIADH (Syndrome of Inappropriote ADH) :
Couses:
.. Trouma (Head '\Q')urﬂ).
a. Drugs :
- Vineristine, oxg’coc\n, NSAIDS.
- SSRIS, TCAS.
- SCs (Cﬂclophosphmide, Carbamozepine, Chiorpromozine, Clofibrote,
Chlorpropamide).
3. Paraneoplastic sgndrome (&mal cell lung cancer, duodenal, ’chgmic fumors).
4. Acute intermittent porphﬂr‘\ou
S. r\lecro’dz'mg pneumonio.
l. men'\ngoencephoh’ds.
Diaar\os’dc eriterio
. | s osmo\od'\’cﬂ.
* 1 urine osmolality,
* zuvolemio.
* 1 urine Na™ (a0 meg/L, d/t T natriuretic peptides § RARS inhibitior).
* Absence of hﬂpo’rhgroid'\srn, hﬂpocor’c'\solism (Adrenod, pituitary, liver { renal
disease.
D/d : Cerebral Salt Wasting Syndrome (caw.

csw SIADH
Hyponodremia Hypovolemic zuvolemic
Head injur
Cause LosS of ao\renerq\c tone J—PQHF\S Suppression Head iqjurﬂ, o\rugs
<. uric acid ! b} |43 mg/dL
SN ™ Nor |
urine Not+ (Natriuresis) !
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_____ Active space - Diabetes Insipidus (DI) 00:42:32

Updated names (Febmarg 2033 :
* Central DI —» AVP-d (Arg'\n‘me VOSOpressin o\e%c'\encg).
* Nephrogenic DI —» AVP-r (ﬁrg‘m‘me vasopressin resistance).

POLYURIA :
Diagnostic criterio >31./34n or »40 mL/) HS/ doy,

Woder diuresis (M/0) Solute diuresis
_ /0 DM, mannitol therapy, diuretic
Presentotion Urine outpud : >7 L/a4h
use, relieved urinary obstruction
U osrno\od'\’rB
<200 2600
(mOsmol/ka)
Urine dipstick ©) ®
Nocturnal crovin
9 ® ©)
for cold woter
Urine specific gravity .OIO -
H}jpotonic Polgwr‘\a g

3 L/34h + Urine osmolality <600 mosmol/ka,
Causes : AVP-d, AVP-x, Psychogenic polydipsio.

AvP-d AvP—r
Pothophysiology Deficiency of AVP Resistance to action of AVP
* Stalk efSect.
S e Fibrosed receptors d/+t Ig&4,
) Sjogren’s, Sarcoidosis.

* Drugs : Lithium, Demeclocgl‘me
° Pregnanc5.
Cisplatin, Foscarnet.

te :
Note ° \_Bpercodcem'\(l7
Cerezs Wolfram gﬂndrome/D\Dr‘(\OﬂD hyperuricemia, hypokalemia,
sgndrom@ i
huperoxalurio.
°* AR, 5Pe

* Sickle cell anemia (Occlusion

* Diabetes Insipidus, of Voso. recto)

Diabetes mellitus, . Pregnancg

Optic atrophy, Deafness.
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\n\/es’cigo@dons :
Plosmaoc copep’c‘m assoy : Has replaced woder depr'\\/oec\on test.

Hﬂpo’con\c po\guﬁa

unstimulated rondom plasma copep’c\n
I

>al.4 pg/ mL £al.4 pg/ mL

Nephrogenic DI/Bve-r. Arginine stimuladion test :

meosure stimuloted copep’dn levels
I

>2.8 pmo\/L 38 pmo\/L

/

Psychogenic polydipsia.  Centrol DI/AvP-d.
Treodment :
l. Central DI :
— Desmopressin 10-30 meg '\n’cranasod\ﬂ.
- Desmopressin 0.1-0.8 mg orod\ﬂ oD.
3. Peripheral DI : Thiazides (DOC
2. Lithium induced DI : Amiloride/Triamterene.

SIADH v/s DI :
SIADH Ol
Presentation Hyponotremia Polyurio
S. Osmolality Hypotonia Hypertonio
S Na' | t
urine volume l ()
Urine osmolality Relatively 1 Relatively |
urine No™ 1 30 meq/L) Normol
Plasma volume gzuvolemic
Treadment " fleute s 2% saline Based on type ot DI
* Chronic : Fluid restriction, voptans
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Primary Hyperaldosteronism (PHA) 00:01:12

Pa’chophvjs'\ologﬂ :

Hyporeninemic hﬂperaldos’ceromsrn :

Aldosterone 11— renin | — > 1° hyperoldosteronism.
(Adrenal gland)

Note :
ngerren‘memic aldogteronism is seen in 8° hBPemldos’ceronism :
} renal per%s‘\on —» RARS activakion —» | aldosterone.

Couses:

Acquired :
* micronodular B/L adrenal hyperplasio (/o).
* Adenomas (Mostly U/L) — Conn’s syndrome.

Inherited :
Fomiliol hﬂperaldos%eron\Sm (Autosomal dominan® : Type | ako. 6RA (&lucocorticoid
remedioble aldosteronism.

Presentation :
Qge : 30-60 5ears.
Sex : m=F.

Triod of PHA :
l. Hﬂper’cens\on :
- Disproportionate target end organ damage.
- m/c endocrine couse for 8° hypertension.
a. Hﬂpolﬁodemiaz wWeokness, T urine K.
3. metabolic alkalosis.

— PHA (Acouired/eRM).
X | wsh‘\ng sgr\drome.

Note :
ngolﬁodem\a + HTN + metobolic alkalosis

> Apparen’c mineralocorticoid
excess (Ame).

Ly Liddle sgno\rome.
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Screening test

Confirmadtory test

Imoaging

PAC 210 r\g/ dL
PRA < | nq/ mL/hr

!

Saline infusion test :
AL NS over 4 hours.

PAC 210 nq/ mL

CT adrenal

® PAC : Plasma aldosterone concentrotion
® PRA : Plasmo renin ac’d\/‘\’rﬂ

* AVS : Adrenal venous sampling

e/L hyperplasio

l

v

uw/L adenoma.

{ y

725 ?ears L2325 ﬂeours :

u/L adrenalectomy

v

AVS ¢

&/L renal veins aldosterone : Cortisol measured

{ >4 1|

Loteralisotion

:

ndrenodec’comﬂ.

24 1| l

No loteralisotion
medical mx :
Aldosterone an’mgon'\s%s :

gplerenone, Finerenone, Spironolactone.

Adrenal Insufficiency/Addison’s Disease 00:12:03
Primary V/S Secondary Addison’s Disease :
o 2°
etiologyy Adrenal cortical cause | Pituitary insufSiciency :
Audoimmune >TH D/t abrupt steroid withdrowal (M/c)
ACTH ? y
Aldosterone iy Normal
S 1 Normal
3. Nat Low Low
minerolocorticoid deficiency ® ©
Salt eraving, Postural ® ©
hypotension
Hyperpigmentation ® ©
Vitilioo ® ©)
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1° ADDISON’S DISEASE
Couses:
Acouired :
l. Autoimmune :
- m/c worldwide.
- Autoimmune po\ger\docr‘me swxdromes 0P/ Po\%\cmdular autoimmune
syndromes (P&
a.T& : m/c in Indio.
3, Wakerhouse-Friderichsen SBno\rome.

Inherited :
I ARA syndrome (/t aladin gene mutotion) :
- Alacrimio.
- Achalasia caxdio.
- pddison’s.
4R syndrome : ARA + ANIS d5s¥unc‘c\on.
a. X-linked adrenoleulﬁodﬂs’crophg o/t very \ong chain X‘»aﬁﬂ acid).

Clinical Features :

Hormone insufficiency manifestodion
* Asthenio, weight loss.
corkicol * Hypoglycemio § hgper’cens\on * Repeated episodes.
* zuvolemic hﬂpono&cremia.
* eosinophilio.
Dehudration, salt wasting, huperkolemi
Rldosterone J ’ S »
postural hypotension.
Sex steroids Dry skin.
ACTH Hyperpigmentadion.

Other Seoture @ extro adrenal caleification (88 : puricular).
Note :
a° pddison’s : Clinical Seotures a/w ACTH and oldosterone \ns@?%ic\encg is not ceen.

\n\les’dsa’c‘\ons g
CT adrenals : Normal/small/] Asymmetrical.
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Sero\og'\cod work-up: Active space -----
Fas’c‘mg cortisol
|

{ v v

<3 Uo/dL 3-30 Ug/dL 230 o/dL
1° pddison’s confirmed. Sgnac%hen stimulodion test : Addison’s diseose
Synthetic ACTH S0 Ug/dL ruled out.
v/im given

values measured ot | hour
and & hours § highest
volue is taken

{ V

»30 Ug/dL : <30 uo/dL :
1° pddison’s ruled out. 1° pddison’s confirmed.

ADDISONIAN CRISIS
&mergen% condition.
Clinical feotures : Acute albdominal pain + hﬂpo’cens\on + shock.

managemen’c :
l. 3-4L of NS over 8-14 hours.
a.100 mg 1\ hﬂdrocorhsone STAT

st ,
3. S0 g IV hydrocortisone b hours apar} I” day, total dose : 300 ma,.
4. Toper the dose $rom day a to day 4 — Switeh fo oral hydrocortisone.

Cushing’s Syndrome 00:23:27

Pa’chophgs'\ologg :
Cortisol I-Bred-a

(alucocorticoid +

Cortisone (00\5 glucocorticoid ac’d\/'\’rg).

mMineralocorticoid achi\/i’cg)

Defect in enzyme : II--hydroxysteroid dehydrogenase type a (I-BHsD-2

Hﬂpercor’dsohsm

| Con be
Inherited : Acquired
Apparent mineralocorticoid excess (AMe). * T Licorice consumption.

. C/ush'mg’s syndrome.
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I 8ndogenous :

Couses of Hﬂpercor’c‘\solism :

{

ACTH dependant (90%)

}

ACTH independant :
* pdrenal adenoma. (M/¢)
* Adrenal Ca (Toddlers)
* mecune Albright syndrome (nfants)
* micronodular hﬂperplas\a/ PPNIAD

(Pr'\marg Pigmented Nodular Adrenal
Disease) o/w COLmeB’s complex

°* macronodulor hﬂperp\as\a

Cush'mg’s disease m/c :
ACTH secre’dng p'\m\&ourﬂ

microadenomo.

}

Paraneoplastic :
smoall cell Cow of lung > Carcinoid,

medul\arﬂ ’chﬂro'\d Co, Bronchial co.

3. Bx00enous : 1 steroid intoke.

Clinical Presentation :

Action

Clinical features

Codobolism

* most tissues : | Amino
acid uptake.

In | order of diseriminatory value :
l. Proximal mﬂopod'hg.

a. Facial plethoro.

2. Viclaceous purplish strioe.

Protein
‘ * Luier : | Ao uptake 4. Bruising (/% plotelet dysfunction.
S. Young onset osteoporosis/short stature.
b. Disproportionate HTN § DM
(Not d/t protein cotalbolismy.
1 Alanine
Carbohydrate 1 @luconeogenesis Diabetes mellitus
T hepatic glucose outpudt
. Qed‘\s’_rr_‘\buh(?n of 5_90& + Bufalo hump, moon_ face, centripetol
minimoal lipolysis obesity
L. Salt § R O retention
mineralocorticoid T a. HﬂpoKoJemia
2. metabolic alkolosis
Sex steroids T Acne, Hirsutism

CNS

Steroid induced psychosis, depression,
anxiety
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oOther feotwres: Active space -----
* zosinopenio. °* menstrual \rregudar‘ﬁcﬂ
* Prone for infection. (O\igomenorrhea, Amenorrheoy.
® DVT.

managemen’c :

Diagnostic eriteria for endogenOus hgpercor’c'\so\ism :
. Midnight Serum cortisol : 1.8 Uo/dL
&. Midnight salivary cortisol  >S. nmol/L 123 outofz@®: endogenous
3. ONDST o LDDST (Specific) @ 1.8 o/dL hypercortisolism confirmed

work up § treatment :
midnight serum cortisol | or
midnight salivary cortisol |

@£ l@
8am serum cortisol (‘,ush‘mg’s syndrome
| l ruled out.
7 18 Uo/dL Too low
(Loss of diwmnal variokion l
earliest ?\nd\ng) exogenous hypercortisolism.

:

i‘mdogenws hﬂpercor’r\so\\Sm
S Suspec’ced

|
'

Suspec’ced C/ush‘\ng sgndrome

Over nigh’c dexomethasone
suppression test (ONDST :
I g oral dexamethosone of i pm

Next dag 8 am p\osma cortisol

|
! y

Suspected pseudocushing/Obesity/
Hyperestrogenism/PCOS/on orol
contraceptive pills
Low dose deiome’chasone
suppression test (LDDSD :

0.5 Mg Qe for & days

718 MS/dL

J

<18 ug/dL 718 Ug/dL
| l
Normaol.

&ndogenovns hﬂpercor’dsol'\srn confirmed.
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&no\ogenOus hgpercor’dso\\sm confirmed

l Then evaluote

ACTH

v
<10 pg/ mL

}

ACTH independom’c :

v
>|0p5/ ML

:

ACTH dependan’c

Adrenal couse |

: : -

CT adrenals 10-100 pg/ mL 2100 pg/ mL

: : '

WL adenoma (M/C couse) P'\’cui’carg/ PNS Paraneoplastic syndrome
Rx : U/L adrenalectomu, l PN
&d enhanced MR\ brain l
| PeT scon.
2l MM MoSS Zlb MM Moss/no Mass
P'\’cu\’carﬂ adenomo. Inferior petrosal sinus
R : Trans sphenoidal sampling 0P,
hypophysectomu, Petrosal/Peripheral ACTH
rodio meosured
. | =
® ©,

: :

Trons spheno'\dod PeT scan : To rule out PNS.

hﬂpophﬁsec’comﬂ.
medical mx (Limited role) : Ketoconozole.
Pheochromocytoma 00:47:57
Pa’chophgsiologﬂ :

* Neural crest cell tumor —» | production of cotecholomines § its metabolites.
* Adrenal medulla. hormones :

Catecholomines Adrenaline (80%) Noradrenaline (N®) (30%) Dopamine
. memnephrine
mMetobolites Normetanephrine HVA (Homovanillic acid)
* vmA (Vanillyimandelic acid)

e np ENMTL ngrenaline.
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Couses:
Adrenal (7S%) : Adrenaline > NA.

extro—odrenal (as%)
|

Sympathetic (20%) : Parasympathetic (S%) :
- Functional. - mostly non—functional.
- Orgon of 2uckerlond - Sites : Carotid body >
(m/c site). Jugular bulb.

° AKA Pamgang\'\oma,
* Produces only NA (PNMT is obsent outside the adrenal 5\anoD.

Association :
* A0% Hered\%arﬂ :
- mMeN-3a, VHL, NF-I.
- All hereditary tumors are b/\ except NF-I.
* SO% mahgnan’c:
- Surest sign : mMetostosis.
- p/w succinoke dehydrogenase & mutadion.
Note : Rule of 10 is outdated.

Clinical Presentation :
m/c sign : gpisodic hypertension.

b Psond W ¢
* Polpitotions _] (® severe episodic headache (M/)
* Perspiration _J
* Pain (Rbdominal pain o/t hypercalcemio.
* Pallor (Sugges’c‘\ve of mahgnancg).
* Panic attack (@™ m/o).

> Triod of pheochromocg’coma.

* Postural hﬂpo’cens'\on.
C uoe‘\gh’c loss.

Investigations :
Lob investigoaions :
. a4 hour urine fractionated metanephrine (98% sensitivity § SPeC.\%CH'Ej) :
Sereening test.
3. Plasmoa. froctionated metanephrine (100% sensitivity, But low specificity :
Done it a4 hr urine fractionoded metanephrine test is 3 but clinical suspicion

Lor pheochromocﬂ’coma is very h'\gh.
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10C :
* Adrenal pheochromocg’coma= MR\ abdomen.
* extro—odrenal pheochromocg’coma : gollium DOTATATE PET scan.

Treotment :
Surgerﬂ : Laparoscop‘\c re’croper'\’coneal adrenodec’comﬂ.

Pre—opera’d\/e X

Days before suroery Drug

10 Liberal Vv fluid theropy

Phenoxybenzamine (/o)
T-10 O-blockers
Prozosin

a-3 B-blockers Atenolol

HTN erisis dur\ng surgery Sodium m’cropruss\de or mcard'\p'me.

Multiple Endocrine Neoplasia (MEN) 00:59:16

* Autosomal dominont.
* m=F.

mMmeN-I

gtiology :
* Mutodion of menin gene on chromsome Il q (Tumor suppressor Sene)
* Intron inversion (M/C mudodtior.

Clinical Presentation :
pleiele manitestotion :
* Parathyroid : Primary hyperparothyroidism (00%).

1° hyperparothyroidism in men-1 | 1° hyperparothyroidism

Roe <40 years 7S0-60 years

Sex m=F F>>m

Painful bones, Renal stones,

Symptoms Abdominal groans, PSBC\’\O’('\C Asymptomadic
moons § fadique overtones
Asymmetrical hyperplasio of all
gtiology J gy Adenoma. (M/¢ couse)
4 glands
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* Pancreas : enteropancreatic neurcendocrine tumors (S0-10%)
- m/C cause of death in Men-I.
- m/e type : Gastrinoma.
- m/c site Sor MeN- related gastrinoma —» duodenum ©, D).
Note : m/c site for sporadic gastrinoma —» Passaro triange.

. Pi’mi’(arﬂ : Proloctinomaod (Aggress\\/e macropro\ac’c\r\oma).

mMinor manifestadion :
* Skin : Angiofibroma. (M/e), Collagenoma, Lipomo.
* Neurogenic tumor meningioma. (M/o.
* Overall m/c tumor : Adrenccortical tumors (20%).
* Pheochromocg’coma in MeN-I| = L1%.

* PNET (Primitive neuroectodermal tumors) : Thgm'\c 2 ?»oregu’c carcinoid.

meN aA

e’c'\olo% :

Point mutodtion of RET proto-oncogene on chromosome 109,

T}jpes g

l. Classical mMeN 3A : a.meN 3R with cutoneous lichen
- medullary thyroid Ca. (00%). amyloidosis.
~ Pheochromocytoma. (SO%) : 3. MEN aA with Hirschsprung’s disease.
Inherited, &/L. 4. FnTC (Familiol medullary thyroid

~ Parothyroid huyperplasia. (aS%). cancen).

MeN 36 :

manifestations :

meolul\arg Jchgro\d Co + Pheochromocﬂ’coma + 3 Ms + megacolon.
3 ms

* moarfanoid habitus.

* mucosal 8an8honeuromas.

o mﬂe\ina’ced corneal nerve fbres.

menN 4
e’c'\olo% :
CORMIB mutotion (COK : Cyclin dependant Kinase).

manifestations :
C Paroechgro\d involvement, * gonadal fumors : Ovarian/testicular.

* Pituitary tumors, * Renol/Adrenal tumors.
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_____ Active space - MEON 01:08:46
MEON : Multiple gndocrine § Other Organ Neoplasio SSndromes
Inheritance/defect Genes endocrine moanitestotion Neoplasio.
ngerpam’chgro‘\dism - Parafibromin/ Hyperparathyroidism a/% Os&\?»g‘mg Sbromoa. of
Jow tumor (HPT-JTD) coe T3 pavothyroid carcinoma. jow
* PPNAD/Lean cushing
Came5 complex PPHARIA O Acromega]5 Atrial myxoma.
* Prolactinomo. Rore)
4 4 Renal cell Ca
VHL (Von Hippel Lindaw ) VHL gene on
) Butosomal dominoant Pheochromocg’coma Cerebellar
disease) chr 2 _
hemangioblostoma
NF—1 (NeuroSibromodosis Neuwrofbromin on Op’dc nerve sheoth
Pheochromooﬂ’coma
type D che 17 tumors
) ) * RHomovrtomotous
Cowden’s sgno\rome ) Autoimmune
s PTeN mutadtion hucoturoidiem Polgps ot alT
YpPety ® Co breast
Post 2uootic ® Adrenal cushi
mMecune Albright Post 2ygetic &S O 55 \ o s Polyostotic fbrous
_ mutodion of * Aeromegaly _
s5ndrome subunit defect , dysplasio.
GNAS—I gene | * Prolactinoma. (Roxe)

PENAD : Pr\mar5 p‘\gmen‘ceo\ nodular adrenocortical diseose.

Note : wmeﬂ’s triad : Pulmonary chondromo. + &IST + Paragangionomoa.

PGA (Polyglandular Autoimmune Syndrome)

01:13:37

AR APS : Autoimmune po\gendocr‘\ne s5ndromes.

APS-I ARSI
Age of onset Childhood Adult
Gender associotion nM=F Pm

SKin § nail changes,
candidiosis

®

©

Associated gene

APzCeD gene mutodion

HLA-DR2 and DR4 associotion

Inheritance poec{em

Autosomal recessive

Polygenic

An’dbodg

Anti al-OH an’dbodg
(m/c couse Sor addison’s disease)

©

Mogjor manitestotions

Lo1° hypoparathyroidism.
a. @roves > Hashimoto’s thyroiditis.

. Addison’s diseose.
3. Hoshimoto’s thyroiditis >
arove’s Rare).

nMinor manitestodions

* pddison’s disease.

* Type DM,

O quoqonad\sm.

* Typeldm.
C ngogonad\srﬁ.

APECED ¢ Autosomal polyendocrinopathy candidiasis § ectodermal dystrophy,
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Hypercalcemia 00:01:15

no\\jus’red fotal calcium/Normal S. Ca? s meosured Ca + 0.8 x (4 = <. albumin).
* Includes albumin bound Co®.
* Normal range : 86 - 10.3 mg/ dl.

Pa’chophﬂs‘\olo&\j :
Porothuroid alond.
1 <. co® (Qonised) —»6 Co™ sensing recep’ror{ _ J 8_ b of 0
(CosR) Thick ascendmg limb o \oop o¥ Henle.
¢ @ Co®* reabsorption
1 caleum excretion
Stone formadion
Couses :

. PTH reloted : m/c.
-1° and 3° hﬂperparoechgro\d'\Sm (HﬂperPTH).

S. Po,” PTH
Hyperparothyroidism gtiology S, Co® (Normal = (Normal =
3545 mg/dD | S0-100 po/mL)
Adenomo. : HBPerp\asia :
1 * L0 - ‘805 ° \/omg T
(/e PTH *F>m *F=m | ! (<00 poy/rd
reloted couse) * p/w
men I, &
o Lonng s’ccmd'\ng e
2 a hﬂperPTH T T e o oD
(Advanced CrD)
- Lithium induced 1 hyperparathyroidism. Note :
~ Familial hypercaleemic hypocalciurio. (FHHD ¢ [ Lithium can also cause *
LosS of function mutotion of CasrR * Nephrogenic DI.
l * Chronic fubulointerstitial disease.
1 Ca® reabsorption * Hypothyroidism ( /% gland destruction.

}

ngercodoemia + Hﬂpocodc'\ur'\a
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- Paraneoplastic hﬂpercodcemia / umoral hﬂpercodcemia of mod‘\gnancg
(HHM :
* 1 PTH-rp (related peptide) @> PTH — PTH < Sopg/m, T co™.
* Seen with squamous cell carcinoma (Seo).
a. Vitamin D reloted :

a+ ab 't )
- Active form : 1,85 (OHD_ D,/ Calcitriol {(1;0“ sorption

PTH
Form of vitamin D
l,as (O, D, as (oW, o,
x1/a -8 hours a-3 weeks
Hypervitaminosis D ! )
Sarcoidosis, acromeoaly, lymphomas 1 Normal

Clinical Features :

\n\les’c‘\sa’c‘\ons g
X"VOL& :

3. Osteolytic h5p€rcodcem\a= Multiple myeloma, CA breast.

4, endocrine : Pheochromocg‘coma, oddisonian erisis, ’chgro’cox‘\cosis, acromeqaly.
S. Drugs : Thiazides, lithium.

©. Milk alkali syndrome T ca® consumption ( >48/ daU)

* Poinful bones : D/% osteolysis.

® Renal stones.

* Abdominal groans : In sarcoidosis § addisonian erisis.
° Psw:ho’dc mMooNS.

* Fotigue overtones (M/o.

L Pseudoc\ubbmg : Normal lovibond cmg\e.

O Subper'\os’ceod bone resorpﬁon.

® nggerjerseg sp'me.

. of Index §
® Acral os’reo\gs\s.

middle ?\r\gers

* Ogteitic fbroga cgs’c'\ca,
* Salt g pepper skull.
Diffuse bone resorption.

LG : Short QT interval. a - s i

Short QT interval
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Tc 99 sestomibi :

----- Active space -----
"-—Hﬂper%nchomng
Hﬂper-?unc’nomng paro&hSm\o\

e u pam’chgrow\ 9\and
5
H5p6r¥unc+\on\n3 ’dn5ro\d 4.‘ ¥ ‘ Thgrmd normalises
+ paro&hﬂro'\d
&oxlﬂ Scon Lote Scon
Treatment :

|
/ Y

Acute : Definitive : surgery;

S Hgdroeﬂon : To prevent * pdenoma. : Removal of adenomao.
nephrogenic DI. * Hyperplasia : Removal of 3l glands.

* gisphosphonodes.

® Colcitonin.

Hypocalcemia 00:21:10

&’dopa’chosenesis :
a’ hgper PTH :
* CAd — Inhibition of la hydroxylase, | caleitriol — Hypocaleemia
l@ Para’chﬂro id

11 emm, | s.ca™, T spo”
Clinical Presentation :

C Arrhg’chmia= Pro\onged QT interval.

* Pseudotumour cerebri : Seirures § popilledema /% 11cT or caleificakion.

* Neuwromusculor \rri’mb\\\’cg * Cireumoral tingling, numbness, parasthesia, lotent
tetony (Chvostek’s sign § Trousseaw’s sion).

m\/es’c'\sa’cions g
* z=ca: | QT interval.
* CT brain : asal gangfia. caleificotion.

T QT interval asal gangjia. caleification
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Work — up : } S ca®

/

Rule out hypomagnesemia. (Gitelmoan syndrome, PRI use) — | 5.0,

/

Check S. Po,” § 5. PTH levels
|
v y v

T eH Vil eTH Normal PTH
T <. Po> T s po T s po
v v '
Secondarg True * Rhododom50\5s'\s
hﬂperparoechwo'\d'\sm hﬂpopara’ihgroidism * Tumour \53‘\3 s5r\drome.
‘68 * CrAD. & l
Genetic Acquired

y Y

Di George Autoimmune polgg\andu]ar

syndrome. syndrome-l (1))
Pseudo ngopara’chgroid‘\Sm :
Resistance 40 PTH action (1 PTH) — | &. Co™, 1 <. Po,” .
- et _ Bone mineral Siochemistr
S iopothogenesis iochemis
ype pothog changes Y
loo * oSOl defect d/t ® {Co, TP, TP
Pseudo pseudo STV gene mutodion.
L _ ® Normal
hﬂpopara’chgrO\d\Sm . Comp\e’ce resistonce.
b No sl defect © -
1 AP in urine
a Paxrtiol resistance ©)
(% PTH is given)

pone mineral dens'\’cg changes :

¥inuckle ¥inuckle Dimple Dimple

* Short stature, round facies, mental retardation.
U Q\brigh’c heredi’m@ os’ceodﬂs’crophg :
Short 4t me%acarpod/ metatarsal.

Treotment :
Peute : 10% Colcium 8\uconoece 10 Ml over 10 ming.

Chronic : Long term Co?* supplementadion.
T ca® supplementation — milk alkali syndrome. Knuckle knuckle
dimple d\mple sigr\
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Thyroid Disorders 00:32:08
Developmen’c :
Thyroid Parafolliculor C—cells
* 23-4 weeks (* endocrine orgar\) Ultimobranchial body
Derivotive
* endodermal origin (Neurol crestd)
Synthesis T, < T4( 10X times) Caoleitonin

THYROID HORMONES :
Steps of $5n’ches'\s :

l. Sodium iodine 33mpor’c (®Bosoloderal membrane) : used in Te™ /1% scm’dgraphg.

a. lodide - chloride antiport (Pendrin) : Pendred $5ndrome.
2, Orgam?\coedon T,
medioted by thyroid peroxide (TPO)/dual oxidase (DUOX).
4. lodination of thyroid residues — MIT, DIT (&nzyme independent.
S. Coupling : MIT +DIT — T, DIT +DIT — T,.
b. Reuptake into epithelial cells.
. Pro\eo\gs‘\s ond release of hormone.

Peripherod Conversion :

° T, beiodinase ~ 3 rT, Reverse T)

Deiodinase — a inhibitors :

°* PTW ° Amiodarone.
* Steroids. O Propmnolo\.
Proper’cies:

* Thyroid hormones binds to :
Thyroid binding globulin (6o - 70 %), olburmin (30%), transthyretin (o%).
Sick euthyroid Syndrome /Low T, Syndrome :
* Seen in sick patients, systemic iliness fasting,

* T, (T, a/t impaired conversion of T, — T

8&{\5 s’cages Advanced s’cages

T Vi |

T | Normal /7 1

|
T, T 1
l

TSH Novrmal
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\n\/es’dsa’cions g

HBPer%hﬂroxinemia work-up

T Tonm Normal TSH J Tom
G smiu/L) (05-S MWL) (< 0S MU/
o I ngp’romoecic:
[ Hﬂpo’chgro'\d'\sm Hﬂpop'\’cu\’car'\sm
§T, 89T, _ ' . Pituitary cause.
1l (Butoimmune) : (nappropriotely 2 feumotomatio : Lack <t o
_ , . Asymptomatic : Last stage o
Hashimoto’s thyroiditis. normad il
sick euthyroi
§T S§T o o
> * Subclinical hypothyroidism - -
Normal
* Toxic : TSH secreting o
o Thyrotoxicosis :
p\’mﬂ'an adenomo. .
L D/ overworking glond :
* Resistance to thyroid .
§T, 85T, n T Hyperthyroidism.
ormone : -
™ o/ . a. D/t 1 stored hormone releose :
- unresponsive
R P Thyroiditis (Subacute).
receptors.
P 2. Drug induced : Amiodarone.
- guthyroid presentation.
&u’chﬂro'\d Hﬂper’chﬂroxinemia :

O ASSmp’coma’dc.

* 0/t | Te&: Pregnancy, OCP, chronic active hepaditis, tamoxifen.

O \n\/es’dgodc‘\ons :

- §T, 1 §T,  Normol.
Functions of Thgro'\d Hormone :

- Total T, T, : 1

Functions
cvs T co, T 8P (in hypothyroidism : 1 Peripheral resistance — |6
Bone 11 secretion —» Osteoporosis
CNS myelinadion of CAIS.
ReCs Stimulotes erythropoiesis.
orotein 1 Proteolysis —»Osteopenio, hypercalcemia,
stones formadion,muscle wasting.
Carbohydrote T eluconeogenesis & Tuptake of glucose.
Cholesterol Cholesterol clearance (| T3 — hypercholesterolemio)
* 1 Bosal metabolic rote.
. Therm\ogenes‘\s b5 uncouplers.
Others * T 0, consumption except brain § gonads.
* Beta carotene — Vit A
* | sensitivity to catecholamines (indirect e$Sect
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Hypothyroidism 00:52:31

Tﬂpes :
L 17 m/C.
a.a": Aequired hypopituitarism.
2, (‘,ongem’cod ' Seen in peo\\oecr\c popudoedor\.

4, (‘,onSump’d\/e : Due to hemcmgiomas.

PRIMARY HYPOTHYROIDISM :
Coauses :
. Autoimmune M/ : Hashimoto's, APS—I < APS-4.
- Hoghimoto ’chgro'\di’ds.
* HLA DR3/DR4.
* Pre-malignant — Maxginal 2one lgmphoma > Pap'\\\ourﬂ ’chgro'\d CA.

(MALTomMo)
* Thyroid auto antibodies (ab) : Thyroid peroxidase (TPO) ab (90-100%),

thyroglobulin-alb (80-90%) § TSH receptor ob (A0%).

a. Surgical removal. 4 1FN - QL
3. lodine de%?\c\encg. S. Amiodarone.
His’cologg .
* Destruction of ’rhgro'\d * Folliculor a’rrophg.
gland architecture. * germinal centre formadion.
* Oxyphil metaplasio. * Lymphocytic infltrodion.

Clinical Presentation :
* Females, 45-6S yrs.

Accumulation of modrix GR&S

| metalbolic processes ( - _ Others
Trops waker in interstituny)

* Fofigue * | Attention/Concentration
* Weight gain * Puffiness * Hair loss
* Constipotion * Macroglossio * menorrhag'\a
* Dryness of mouth | Non-pitting edema. s \n‘?er’d\‘\’cg
° e»radgcourdia ® Periorbital edema * O\‘\Somer\orrhea
* Cold intolerance ° mgxedema * De\aged DTR
* Hoarseness of voice * Dry Skin

0/ : Thyroid swelling,
~ Heterogenous, irregulay, firm.
- Nodules absent.
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\n\/es’c‘\saﬁon :
© $T,9T,: L /N, Tor 1], Antibodies + — Hashimoto’s thyroiditis.

Treatment :
* Levothyroxine 16-1.8 Ug/ka/day,
Note :
False +ve hypothyroidism : Addison’s disease.
Rx :

l. Corticol mcmagemen’c. a. Thgro'\d correction.

mﬂxedema Comao.:

Couse : Infection + untreoted hypothyroidism.

Presentodion : Impaired consciousness + seizures.

0/ : Profound bradycardia, hypothermio, hypoventilation, hypoglycemia,
hﬂpona’cremia,

Investigations : 2CHO — Pericardial efSusion, C& — Low vottage complexes.
Rx : IV Levothyroxine (Orphan drug, WV steriods.

Hyperthyroidism 01:02:42
Types : D\?S}use enlargement : Graves disease (Autoimmune).
HSpSaYiciccny E Nodular enlargement : Toxic nodule, toxic MNG,

a° — TSH adenoma Rare).

Groves Disease :
Clinical Presentation :
° Age : ao—405rs.
® Sex:F7rm.
* pssociations : H/o Smoking, HARRT ( Highly active antiretrovirol ’dnerapg).
* Apathetic thyrotoxicosis (elderly : Asymptomoatic, fatigue.

Pothogenesis manitestotion

Restless/. anx'\e’cﬂ/ remor.,
Hrrhg’chm\a= ptrial Sbrillodion.
O Hﬂpolﬁodem'\c per\oo\ic pamlgs'\s.

T o1 soT .
> “ * Proximal mﬂopod'hg.

* Diarrhoeo.
* | eone mineral density — fracture.
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Pothogenesis

nMonifestodtion

TSH recep’cor oantibodies

/

stimulotes fbroblosts

/

GAGS activation

Der-opo&chﬂ

Oph%halmopoechﬂ

ncropach5

Antibodies : TSH receptor ab (80%) > TPO ob (SO-80%) > Thyroglobulin ab (SO-T10%).

Investigation : Thyroid scintigraphy (1** or Te*) : DitSuse 1 uptoke.

Treodment :

* I"line : Thionamide (Carbimazole) Smg TS + Propranalol 40mg Q.

* Relopse (s0%) : Rodiciodine ablotion

18 c/ (Pregnancg, children)

Subacute/ de Quervaing/ Viral/aranulomotous thyroiditis :

C/F : Fever, sore throad, painful thyroid.
\n\/es’c'\ga’dons :
e ece T,
° Sc\n’dgmphg : Low uptoke.
* TSH, T4:
~ Initiol (Thyrotoxicosis) : TsH |, T, 1.
~ Later (Hypothyroid) : Ten 1, T, .
Rx : Aspirin (DOC), NSAIDS, Steroids.

Postpartum/Painless/Silent Thyroiditis :
Autoimmune ilness (O : m/c o/w type | DM
Investigations : £5R : Normal, Anti TPO ab (4.
Rx : Supportive, no role of steroids.

Chronic/Riedels Thyroiditis :
* lgg, reloted disease.
* TFT : Normal.
* Dense, hard thyroid mass.
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_____ Active space - Diabetes Mellitus 01:13:00

CLASSIFICATION :

T ypes Charocteristics

* Autoimmune pancreoedc destruction (Teell + & cell medioted).
* Fasting C peptide / C~peptide in response to glucagon ¢ | |
®* Rx: Insulin.

* Insulin resistance, 1 lipolysis.
* microvascular complicadions Oph’chodmopo&hﬂ neuropoechﬂ, nephropoechﬂ.
a - Dependant on blood sugar control in initial S years.
* macrovascular ¢ Cardioe complications (M/C).
— Independent of blood sugar control.

® Ketosis prone diobetes.

SEPD . Type & dm, manifesting as type | M.

* Latent autoimmune diabeles in adult.
ISLADA| ° Type | DM mani\‘—es’c\ng oS gpe a pm.,
Antibodies @

* Brain diobetes/double diabetes/Alzheimer’s diseose :

Insulin resistance in brain.

* Pancreatic diabetes.
2¢ * Coause : Tropical chronic caleific pancreoaditis, hemochromodosis,

19§, related disease, cystic fibrosis.

ad Drug induced diobetes : L-asparginase, grouo’ch hormone, tacrolimus.

* Elderly
4 * mMinimal sgmp’coms { complications.
e 1 1- regulatory cells.

. moecwr‘\’cB onget diobetes of the youna,
* MODY - 2 (M/) d/t HNF-1 AL defect.

nMmoDY L , .
* No 35mp’coms, no complicadion, no resistance, Sood prognosis.

* Slightly T blood sugar.

MANAGEMENT OF TYPE & DM :

evaluation :
. Continuous blood sugayr monitoring, 4. Ophthalmic evaluation.
3. HbRIc S. Nerve conduction s’cudg.
3. Urine routine. . Treadmill test @> ﬂng‘\ogmphﬂ.
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Insulin Therap\tj g
Indicofions : Tﬂpes :
* HbhRlc 295 ot presen’co@cion. Duradion of action A g
° microvasculor comphco@non +. Ul shork Lispro
* 1/0 mocrovosculor compl‘\co@cion.
Short Reqular
* Diobetic ketoacidosis.
Intermediote NPH
* T DM/ LADA.
Long e\\arg'me
Target Hbfle @ 7%. Ultra. long Degludec

Regimen :
* Total insulin to be given : 40 unNits.
* a4u of regulin insulin (8u x 3 times/doy) + 1b U glargine (daily/ degludec
(alternote daﬂs).

Note : Artificial poncreas—sdest Rx.

OHA :
metformin : SO0 mg &D.
* mOA: | AMP Kinase — 1 glucose uptake § | gluconeogenesis — Acts against

insulin resistonce.

* ¢/): 6FR < 340 ml/min —» Risk of lactic acidosis.
C Ad\/an’cage$=
— &ood potency : J HbAle by 1.5%.
- No risk of hypoglycemio.
= uoe\gh’c loss.
- No effect on Cva.
* pdd-on to metformin : For comorbid\’rﬂ control, given in
~ Atherosclerotic Vascular disease (CAD, LVHD @ 6LP-1 analogue /26LTa
inhibitors.
- Heart failure with reduced ejection fraction : S6LTA inhibitors.
- CKHD : S6LTA inhibitors.

LGLTA inhibitor :
* Dapagfifiozin Iomg (¢9) empagfifiozin as mg,

C ﬂd\lan’cages=
- Promotes diuresis, nodriuresis. - Inhibit RARS.
- No ’cachgcard\a - Prevents pro’ce‘mur\a,

* Disadvantages: | uTirisk, 1 ketosis.
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GLP-I Anodogue 7 DPP4 Inhibitors :

Actions :
&LP-1 analogue DPPA (=)
Drugs L'\mglu’dde &/ o
Semaglutide (Orad Sliptin
cvs Coxdioc neutral
UL)e'\gh’c LOSS Neutral
G\lucagon J/
Potency 1.3S% |, 0.75% |
Sostric emp’cﬂ'mg De|a5 No action
Standard preseription :

* First line : metformin SO0 &1 (Max dose * 1g TDS).
* Add. on @ $6LTA inhibitor (Dapaglifiozin) Sma OD + Liraglutide 0.6 - 1.8 mg S/c.

Sud%nglureas :
O H\Sh cVvs mor’cod'\’cﬂ (isK.
* gliclazide can be tried.
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Types of headoche :

{ y

Primary (90-95%) Secondary (S-10%)
* Benign; recurrent. * Infections (moun\S).
* No structural couse. ® Brain tumors.
* Couses:

l. Tension +5pe headache.

a. m‘\groune.

3. Trigeminal autonomic cephalalgio (Cluster headache).
4. Trigeminal neuralgio.

Note : Intracranial pain insensitive structures — Choroid plews ond ependgma.

Dangerous Headache 00:03:26

l. ﬂge of onget >SS yrs: Could be d/t Giont cell arteritis (GCR) % Blindness.
3. Ts\ng severity over weeks.
3. 2arly morning headache (Disturbing sleep) : n/w vomiting $/b reliet of

o/t TieT.
heodache.
4, Reodache o/w blurring of vision.
S. Pain | on bending, lifting, or coughing : D/t meningeal irritation or 11CT.
All these patients must be examined for papilledema (11CD.
Approach to TICT Headaches :
I* Heodache
MRI + MRA/MRV (\mag'mg of choice)
mMRI ?mdings ® | mRI ‘r‘md‘mgs ©
Space occupying lesions /o MR venogram M»eemgn introcranial
* Neurocygsticercosis s hypertension
* Tuberculomo Fmo\mgs@
* Broin tumors Cerebral venous thrombosis (@™ m/c)
* Lesions compressing the stalk : ® Inherited : Factor V Leiden mutodion
l. Tumors ® Acquired :
a. Infkrodive lesions : - Post-partum
- Sarcoidosis - RPLA.
- Langerhan’s cell histioeytosis Lew
- Hemochromotosis

- Lymphoceytic hypophysitis (g8, 5 Post—partur.
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Benign Intracranial Haper’cension :
* middle aged obese females.
* Slowly inereasing ICT (Over 2-6 months).
* CN VI palsy may be seen (False locolizing s'\gn) —> All other CNS findings normol.
O H'\Sh CSF opening pressure.
* Rx:Repeated guarded LP Topiramate/Acetazolamide.

Tension Type Headache (TTH) 00:12:21

m/C1° headache.
Patient profile :
°* F>>ym: 20-50 5(3.
* Headache : Band of tightness/fullness.
* A/w depression in I/3™ cases M€, most efSective in prevention :
TCAS (ﬂm5krip’c‘\hne>.
Negodive h\chorB :
* No ficT signs.
* Does not affect activities of daily living,
* No vomiting, photophobia, phonophobia.

Migraine 00:14:09

a™ m/c1° headaghe (rtragerebrol vosoconstriction 22 vasodilatodion).

Patient profile :
* Females >> Males : Starts ok ’ceenage —> Increases in 'm’censi’cg with age.
* extreme per'\od\c noture. ° T r'\gger : Sleep depri\/oedon.
Tﬂpes :
. Classical (30%) : With visual auro. a. Common (80%) : Not o/w auro.
Nodural h'\s‘corﬂ :
I-3 doys before episode :  Durotion:4-7a hrs Post-headache phase (-8 days)
Low mood g irritability gpisode * Lethargy
|
v v
o. Buo b. Headoche :
* IS mins — | hr before . Throbb‘mg/ pounding/ pulsadile :
headoache. Frontotemporal/temporal.
* eright, zig-2ag lines * UL —> B/L, as the disease progresses.
in peripheral vision * A/w photophobia. § phonophobia :
(Fortification spectro. Sits in o quiet, dark room.

O \/omi’r’mg +/-.

Note : Migraine must be ruled out before diagnosing sinus headoche.

Medicine Revision ¢« v4.0 « Marrow 8.0 « 2024



CNS Revision - 1 - 159

Poecho\o% :
Initial intracerebral vasoconstriction > Vasodilotokion. IO e e
X : T Prevention T

Prophglax‘\s : Treatment : Vosoconstrictors

o momdoecorﬂ if ottocks are * mild o moderate : NSAIDS.
recurrent. °* moderate to severe :

* Class | drugs (First line agents) : S-HT, ,, agonists (Risatriptan, eletriptan)
Propranoclol, valproote, —> Ugse with caution i IHD+/ e\der\ﬂ.
’cop'\mmo&ce. ® Severe to \/er5 severe : b g s/c Sumoﬂcr\p’ccm

(ntranosal can olso be used).
Trigeminal Autonomic Cephalalgia (TAC) 00:21:00
Tﬂpes :

l. Cluster headache.

3. Paroxysmal hemicrania. (PHO.

3. SUNCT (Short lasting Unilateral Neuralgic headache with Conjunctival injection §
Tearing).

4. Hemicrania continuoa. (HC.

general clinical feotures : ) _ _
. Conjunctival congestion.
* Unilateral, very severe. A
* Stabbing or boring, ® \psilateral ANS symptoms Eyelid edemo.
_ ~ Nasal congestion.
" short \ashng/per\od\c. Rhinorrhea, lacrimadion
, .
CLUSTER HEADACHE
Feodures :
* Young males with periodic headaches.
* I-8 ottacks/day (Bach attack — IS mins - 3 hrs).
* Aleohol is a ’cr\gger.
* Restless d/t pouin.
* Headache : W/L, severe, stabbing/boring type in the peri-orbital region.
Noctumal headache (@).
* migrainous features +/-.
Treodment :
L 100% O_ * 13-1S mL/min $or 1S-30 minutes Besb.
3.6 mg s/c Sumatriptan OD.
Prophgloods :
. Short term : Steroids (Or verapamib.
a.Long term : verapamil.
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OTHER TAC
""" Active space ---— Paroxysmal hemicraniod SUNCT Hemicranio. continua
* Female = Male * male > Female * Female > male
* Less severe ottocks * Cutaneous ’cr\gger J ‘a\der|5
* Less periodicity * &xtremely short lasting | * WL continuous
* Nocturnal headache O * No refractory period headache
® Alcohol is not a Jcrigger * Prevention : Lamo’crig\r\e * ANS sgmp’coms ®
* 1-30 attacks/day * Responds o
(3-20 min) Indomethacin
* Responds to Indomethacin

Trigeminal Neuralgia 00:28:55

Clinical features :

* middle aged to e\derlﬂ. * No sensory sions.
* episodic neuralgic pain along * Pain follows a cutaneous ’cr'\gger
CNV_and V. (Re?mc’corﬂ period ).

* Tic douloureux : Chavracteristic wincing
with pain.

C 8%\0\085 accord‘mg to distribution :

- U/L — Compression of superior cerebellar artery /o).

- /L — Demyelination &.g, : M.

Treotment :
* medical : Carbamazepine (C&2) > Lamotrigine (Check for HLA-BISOA before
administering C&2).

* ¥ not responsive — Decompressive surgery,
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Lower Motor Neuron Lesions 00:00:30

LNN Component pssociated conditions/A%Sected by

O Degenem’d\/e motor neuron disease : F\mﬂo‘crophic lokeral sclerosis
(Anterior horn cell + Corticospinal tract = UMN + LIN disease)

* Pure LMN : Spinal muscular atrophy (SMAD)

* Central canal syndrome —» Syringomuelio

Anterior hom cell
(L and Y motor neurons
in spinal cord gray modter)

O %ogren’s sgndrome : Asgmme’cr'\cod truncol + U/L severe sensory otoxio
Dorsal root 8an3|ion o Paraneoplashc swxdrome Anti — Hu an’cibod5 +ve
® Cispladin, Taxanes.

* Dise compression (ie., VD)

Spinal nerve root/Radicl
pinad nerve ro e a1 polyradiculoneuropathy (&g : Guillain - Baxré Syndrome)

Plexus Plexopathies : D/t tumors

* mononeuropothy : Carpal tunnel syndrome (AL amyloidosis, Demﬂehnoedng)
* mononeuritis multiplex : Leprosy 7 Po\gar’ceri’ds Nodosoy Crgoglobuhnem\a
* Polyneuropathy

o. Acquired
Nerve . . )
- 2mall fbre neuropothy (spincthalamic tracts) : Diabetes
- Large Qbre neuropathy (dorsal column) : Bla/Vit. e/ copper
deficiencies
b. Inherited : Charcot — Marie — Tooth diseose
) ; 0 mgas’(hema gravis
Neuwromusculor Junchon

* Lambert - 2oton myasthenic syndrome (Lems)

* Intermittent weakness : Channelopathies) mitochondriol mgopo@chies

® Persistent weokness :

nuscle ¢. Inherited : Dgs’croph'\es

d. Acquired : Po\gmgosi’c\s/ dermotomyositis, drugs/foxins,
endocrine causes (Thyrotoxicosis, cushings)

Pure motor Pure sensory gensor5 7 motor

Pure Motor Presentation 00:20:10

muscle - Polgmﬂos‘\’c‘\s/ Dermatomyositis :
* &/L, lower limb predominant proximal muscle weakness : Persistent.
* No ANS/ Sensorﬂ/ Cerebellar symptoms (Pure motor).
* CNS IX, X LN involvement.
* Diagnosis —» Muscle b'\ops&
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Anterior Horn Cell :
O Degenero@cive UMK + LN

involvement.

Neuromusculor Junction :
O Foec'\gab'\l'\’rﬂ.

° Diumal variotion.

. QSBmme’crical uoas’c‘mg of muscles.

® Fosciculotions + .
* Deep tendon reflexes +++.

Sensory > Motor Presentation : Asymmetrical

00:28:44

RADICULOPATHIES § PLEXOPATHIES
Symptoms of radiculopathies :
* Root pain : eriet, electric shock - like sensation, worsening with cough.
* motor weakness : Along the distribution of the root (mﬂo’comod distribution).
* Loss of reflexes : Along the distribution of the root.

Qadiculopod:hﬂ Vs Plexopoecha :
Radiculopa’chﬂ Plexopa’dry
Presentadion Asymmetrical sensorlj/ sensori-motor involvement
m/C gkiclogy | Compression d/+ VP (Unilakerad Compression d/t tumor
Pain Short, electric shocek like dull aching, deep, long standing
Distribudtion Dermatomal/myotomoal Proximol + Distal weakness (Complete limb)
Sensond/ motor Sensory > motor Sensory + Motor (Complete limb)
Paraspinal NCS Abnormal Normal
NCS @ Nerve conduction studies
Sensory > Motor Presentation : Symmetrical 00:37:16
NEUROPATHIES
Axonal V& o\emgehno@c\ng :
Axonal Demyelinading
Couse DM &8s ®/L polyradiculoneuropathy)
nost commonly Chronic Acute
C,hror\'\c'\kﬂ _ * AP _ _ .
exceptions * Hereditary coproporphyria. (~Aeute CIDP —> Chronic.
* \Variegode porphyrio
Sensory/motor Sensory »» motor Sensory + motor
evolution Distal —» Proximal Distal + Proximal Jcogekher
weakness Nil Prominent
Rellexes Only ankle jerk lost Rellexes lost
NCS Amplitude maximally affected Conduction velocity moximally afSected

AP : Acute intermittent porphgriaa CIDP : Chronic '\nﬁ\mma’corg demgehna’mg polﬂneuropod'hg.
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Laroe fbre ve Small fbre :

Laroe Sbre neuropathy Small fbre neuropathy
o T‘\ngl‘mg
Positive symptoms | * Cotton — wool/Sensotions urning pain

* Paraesthesio/dDysesthesio

L/o pain/temperature/crude touch/pressure :

Neaakive e * Sensory okoxio ° r\lor\—heod'mg uleers
O\ m [Ap}
3 Y P * Numbness * Charcot joints

® Burns

® Postural HTN

y Seenin:
* Tachu/Brodycardio o
Associoted ANS Y 5 ‘ om
Not seen * Nocturnal diarrhea e amuloid
ngp’coms . . N myloi
e * Porphyrias
* erectile dystunction
A O fbres A d +C Rbres
Nerve fibres _ ) -
Proprioception + mMotor + Reflexes Pain + Temperature + ANS
* Chronic, axonal ( Distol —» Proximol
Course/evolution Acute, demSehnoec‘mg * Sensory »7> nmotor
* Stocking and glove pottern
* gpsS
* 8, /2/Copper deficiency * Acouired : DM > Leprosy> Amyloid >
0 Pgridox\me foxicity Vaseulitis > Uremia, drugs, HIV.
Causes * Toxones * Inherited : Fabrg’s ond T ang'\er’s diseose.

* Friedrich’s Atoxio

Combined small + Large Sbre neuropoechﬂ : Vineristine and Carcinomodosis.

Guillain-Barré Syndrome 00:53:29

m > F (Meon age : 40).
Tﬂpes :
. Aeute inflammatory demyelinating polyradiculopahy (AIDP) : m/c
3. Acute motor axonal neuropathy (AMAND : Anti — &DIa. N
2. Acute motor sensory oxonal neuropoechg (FMSAND 3
4. miller Fischer Syndrome (MFS) :
~ Triad of MFS —> Ophthalmoplegio. + - Anti &Qlb.
Areflexio + Btaxio. = Demgehnoedng diseose.
AIDP :
Pa’chophgs‘\olo% :
* Acute demgehnoec\ng neuropoechg < 4 week duradion.
* Inflammodory autoimmune condition —>Triggered by infection (m/c = Cjejund.
* Antiem an’dbodg ®
* Fibres involved — AL (Large fibres) and & (Preganglionic ANS fbres).
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Clinical feotures :
C Qscend‘\ng po\Bradiquoneuropo&hB LL —» UL —> Brainstem (/L LN e/
CN VI palsy.
* Initiol phase (1 - & &)
Qubberﬂ legs + T‘mg\‘mg/ pames%hes\as/ cotton-wool sensadions.
(£ Transient bladder dysfunction)

.

Qapidlg progress\\/e prox\ma] + digtal lower limb weokness

&/L areSlexic Saccid paraparesis,

* ANS Symptoms (TachS/ bradgcardia, hgpo/ hgper’cer\s‘\or\) may also be seen.
* Sensory symptoms/signs : mild,

\n\/es’c'\gahons : Treodment :
* NCS —> Abnormal . * WViG : 049/kg x S days @esp.
* CsF — [ ProteinrAlbuminocytological  * Plasma. exchange therapy (PLEX).
dissociadion.
Note : CIDP
. Relapsing neuropo@chB 7 8 WKS. 2. Preceding event in only 20 % cases.
3. Less precise onset, 4. A/w Hiv/myelomo./Poems syndrome.
c/F:

* motor > Sensory presentodions. Prominent sensory symptoms 7 signs.
ANS symtoms S

Cronial nerve involvement (=)

* Proximal + distal lower limb

preo\ominan’c weokness .

Rx : Steroids, PLEX.

LMN Lesions : Cheat Sheet 01:03:49
c/F most likely diagnosis

Pure motor Polymuyositis/Dermatomuyositis
Acute motor Hupokalemic periodic paralysis

Pure sensory Gangjionopathy (Asymmetrical fruncal/u/L otaxio)

Asymmetric sensory + motor Brachial plexopothy Vs. Radiculopothy
Chronic neuropathy DM/ Leprosy/Uremio/Vasculitis
Acute neuropothy GBS
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Myasthenia Gravis 00:00:15
Clinical Profile :
* 340-40 years. ® Autoimmune.
* p/w:T ype | DM, Addison’s disease, * Females > males (Males hove more
vitiligo, pernicious anemio. severe phenotype).

Cordinal Feotures and Progress‘\on :

Ocular myasthenio. (IS-30%)

Pharunoeal Generalised
. Fodigobility bils Proximaol
—> muscle > mgas’chema
a. Diurnal variotion (80-85%) . muscles of L
involvement (80-85%)
3. Ophthalmoplegio. + Ptosis
\ J
N .
&o0d. prognosis Pre-synaptic
Vv /Q Cod terminal
Pathogenesis : channels
* Involves the pos’c—%naphc\junchon of the NI, e RIS
Antibod (POS*—-SSV\&P‘HC)
* Anti-ACh—-Receptor antibodies block action of ACK. Y
to ACh-R Post-synaptic
Antibodies in Mg _
| terminal
£ ¢ Poechophgsiolo% ot N
Anti-ACh-Receptor (80%) Ach-R —ve (0%
Alw : |
* Thymic hyperplasia. (T0%). & l
o Thﬂmoma 1om). Anti-mMusk Ab (SO%) Double negoec‘\ve
* Females w/o thymus involvement. ¢
* Absent in ocular mgas%hen‘\a, Anti-LRP-4 +ve

* Tongue Losciculodions.
* Unresponsive ‘o pﬂridoshgm\ne.

Clinical Features :
l. Oculay SBmp’comy

First symptom in a/3 of cases.

Asymmetric prosis with e/L pupil sparing diplopia.
m/C muscle — medial rectus.

DifSerential : Chronic progressive external ophthalmoplegio (cPe0)
— /L symmetrical progressive ophthalmoplegia.

Medicine Revision ¢ v4.0 «+ Marrow 8.0 « 2024



166 - Medicine

8. Limb symptoms : First symptom in 10% of cases.
2, Pharﬂngeod muscle involvement :
— First symptom in the remainder of the cases.
- Nasal ’cuoang.
= Dgsar’chria/ dgsphor\ia,
= Dgsphag'\a.

evaluotion :

. \lce-pack test.

3. gdrophonium test. - Improvement of symptoms

2. l\leos’dgm'\ne test.

4. Repetitive Nerve Stimulation Test RNST) :
- Step |2 Baseline compound muscle action potential (CMAR) —> Normal.
- Step a:Low ¥requenc5 (GH2 repetitive stimulation — Decremental response.
- Step 33 High Xlrequen% repetitive stimulotion — Incremental response

(Boek 4o normolb.
S. Single nerve fbre electromyography : Most sensitive test.
b. ACh—R antibody : most specific test.

Lambert-gaton Myasthenic Syndrome (LemMs) vs Myasthenia &ravis :
* Paraneoplastic (8/w small cell carcinoma. 08 lung * Ab against V/Q Co®" channels.
* ANS Sﬂmp’roms R
* Proximal lower limb weakness +++.
* Diplopia. + Ptosis (Mild to absend.
RNST findings : Rx : 3,A-Diaminopyyridine.
* poseline CVAP | .
* Low frequency : Variable response.
* High frequency : 1 incremental response (Supranormol.

Treotment of mMyasthenio Gravis :
* Initial Rx : Pyridostigmine 20-60ma/QID.
* myasthenic erisis : \/V steroids + W&,
* Relapse prevention : AdA. on steroids and azothioprine.

Motor Neuron Disease 00:11:40

Tﬂpes :
l. Pure UMN : Pr‘\mar5 lokeral sclerosis.
3.LMN + UMK+ Amyotrophic laterol sclerosis (L.

2, Pure LN ¢ spmod musculor occrophg.
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AMYOTROPHIC LATERAL SCLEROSIS (ALS)

Pa’chophgs‘\olo&xj :
* Age : 760 yrs (Uncommon <40 Yyrs). * Degenerotive disease.
* 90% sporadic, 10% Cu~2n superoxide dismutase.

Structures affected :
* Anterior horn cells. * Corticobulbar fbres
* Cronial nerve nuclei. (up’co craniol nerve nucled.
* Corticospinal fbres (Upto AHO.

Clinical Features :
* Asymmetric WL involvement, laker _Progresses A
Wasting  odrophy — Fasciculations § cramps —> Exaggeroeced DTRs.
* Distal > Proximal involvement ®oth seer).
* Weokness) Loss of dexterity (Lost SBmp’rOm).
Functions preserved :
H'\gher mental functions ; Sensory s5s’cem 5 ANS 5 Cerebellar functions.

BULBAR VS. PSEUDOBULBAR PALSY
gither bulbor/, pseudobulbar palsy is seen in motor neuron disease.

Bulbar polsy (40%) Pseudobulbar palsy (as%)

LMK involvement of CN nuclei in
brainstem (CN 1X, X, X1, XID :
Nasal ’cuoang

* Gag refiex +++5 Jaw jerk +++.
Q Dgsphon'\a

* Small § spastic tongue
* Nosal regurgi’ca’don/ aspiration
0 SPQS%‘\C dﬂsar’chria

UMN involvement (Corticobulbor fibres) :

* Flaccid ’congue
(Pseudobulboyr dgsar’chr\a)
®* Floccid dﬂsar’chr'\a
* zmotional incontinence
Gulbor dﬂsar’chria)
(noppropriate, unrequlated emotions)
Spinal Cord 00:18:40

Clinical r-\na’com5 g
® ASem long — extends up ‘o L-L.
* 2l segments (8 cervical + 18 thoracic + S lumbar + S sacral + | cocch).
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Filum terminale

(Pio. moer)

Conus § gpiconus

Terminal portion ot spinal cord,

Involved in conus
medullaris
s5r\drome

\

J

Localisodion of spinal cord segmen’cs :

Involved in

> caudo. equino

sgndrome

Spinal segment Vertebral level
Lower cervical +|
Upper thoracic <T|’T¢o> +a
T-T +3
1 9

L-L

10 | a

L -L

Il 2 4

L

13 S

Note : Hrrangemen’c of fbres in the sp\nod cord medial to loferal.
* Al trocts : Cervical = Thoracic — Lumbar — Socral.

® pPosterior column alone : Sacral — Lumbaoy —> Thorocic — Cervical.

COMPRESSIVE MYELOPATHY

S’cages of ex’vmmedw\arﬂ compression

Stage | : Root compression — Qad\culopoechg—mﬂe Leotures.

Stage I\ : Hemisection of the cord — Brown-%e

quard syndrome

v

/L pyramidal fract /L posterior column  C/L spinothalamic tract
S’cage I Oomp\e’re involvement.
Inframedullary extramedullary
Intradural : Neurofibromaodosis; Meningiomo
C apendgmoma
Couses 4 . extradural (M/0) : vertebral couses (Fracture,
C Sﬂrm\gomﬂeha
mets, TB), rarely aneurysm
Pain Funicular, dull achi Root pain
O\ (AR O ocnNin
’ 3 (T‘\qh’mess/ band like in posterior compression)
Sensorg Dissocioted SN loss : m/C : Posterior column involved
* Spinothalamic tract ®
symptoms (Radiculopothy —> Brown-Sequard — Complete)

* Posterior column spared

eowel § bladder

Involved

Spared

motor

mMininnal sgmp&oms

(sacral sparing)

Predominant (LL > uL)

LN feotures
(AHC involvemen

®

S
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Note : glove ond s‘cocK\ng neuropo@chﬂ.

u/L sensory involverment + L/L motor involvement (in ex’cmmedul\arﬂ po@cholog'\es).

Coudo equina. Vs Conus medullaris

Conus medullaris Coaudo. equino.

Roots involved s,-C, L -C

extent/' symmetry e/L symmetricol involvement Asymmetrical involvement (Root podn)

motor symptoms S Variable (Depends on roots involved)
reflexes Anal/bulbocavernosus reflexes lost Varioble loss of reflexes
Bladder LN bladder No bladder involvement
Anaesthesia Saddle anoesthesio Varioble patterns of anaesthesia

NON COMPRESSIVE MYELOPATHY
Cowses : VITAMIN

Vaseular : Anterior spinal A. infarction. metobolic : 6|a/ vit e/cu® deficiencies.
Inherited : Friedreich’s ataxio. Infectious : TH, HIV.
Toxing : Arsenic. Meoplas\a,

Autoimmune : Sarcoidosis.

Acute Transverse Myelitis (AT :
Bilateral lower limb areflexic otonic paraparesis (Similar to 6&).
Rx : Steroids.
ATM Vs GBS ¢
. Infectious trigoer : Clear history (Compared to 6&S).
a.Clear level of symptoms :
- Band like sensation perceived,
- Hyperoesthesio. at the level; UMN findings below the level.
(Power/Sensations (O 5 Rellexes +b).
3. Bowel/blodder symptoms +++ (Not seen in &8

Vitamin & a/ e/ copper de%ciencﬁ :
Posteroloteral cord + Nerve £ Cerebrum (Rare) involvement.
Clinical features § progression :
Posterior column — Loteral Sp'\no’chodam'\c froct — Corticospinal troct

Reflexes lost laker in the disease <—— Large fibre neuropothy (Lasd
- Ankle and knee jerk absent.
- extensor plantar reflex ()
(/% spinal cord, involvement).
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mMajor cogn'\’d\/e '\mpodrmen’c — nflects basic/instrumental activities of dm\ﬂ \N‘mg.

Diagnostic Criteria. :
2l of the Pollowing b impaired :
. Memory : Medial temporal lobe/
hippocampus.
a. Language :
- roca’s (nferior $rontal.
- Wernicke’s (Superior temporal.
3, executive function :

Dorsoloteral pre?ron’cod cortex.

Prefrontal Cortex (PFC) :

4. Social cognition : Orbitol prefrontal
cortex.
S. Perceptual motor :
Proxicon : Superior parietal lobule.
b. Complex adtention : Orbital prefrontol

cortex.

v

mediol

v

&nergisoedon and motivadion :
Disorder —» Apa+h5

® \nsigh’(

Orbital

Associoted with :
® ) Judgemer\’c

v

Dorsoloteral

v v

executive function

*p: PersonoJ‘\’cﬂ, Problem solv'\ng

* F: Fluency

® A: Abstract ’rh'\nK'mg, Attention

Couses :
. Alzheimer’s dementio. (M/©.
a. DifSuse Lewy body (L&)
dementia. (3™ m/o :
Part of Parkinson’s plus syndrome.
Note :

2. Vascular dementia (3 m/o).

4. Frontotemporal dementia.

S. Normal pressure hydrocephalus (NPH).
(. Prion diseose.

10% causes, reversible : Drugs, Vit 6|a\t , chronic meningitis, autoimmune, normal

pressure throcephodus.

Qapid\g progressive dementia couses :
* Frontotemporal dementio.
* Prion disease.
* DLB dementio.
® Hiv.

wh'\pple’s disease.

Young onset dementio. couses :
* Frontotemporal dementio.
* Prion disease.

* DLB dementio.
* Autoimmune conditions.

® Chronic memngi’ds.
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Alzheimer’s Dementia (AD) & Frontotemporal Dementia (FTD) 00:08:23

AD s a Tauopoﬂchg.

8’dopod:ho|035 :
l. Spomd'\c diseose :

Onset 260 yrs.
J Defective clearance of AR amyloid

. Apo 84T AP 40 : Cerebral amyloid
Amy|oi i

Mutoted mg;;hli%j c Ap amyloid Types angiopothy,

APP gene (Ch. 8D AP 4a : Alzheimer’s.

Deposi’rion
(Hﬂperphosphorﬂlod'ed Taw
l Couses newronal ’cox'\c'\’cg l

Outside neuron Inside neuron
Amyloid plogue. Neurofibrillary (NF) tanges.

a. Hered\’mrg disease :
— Onset <4S yrs Rove).
- Presenilin | (Chr. 14) and Presenilin a (Chr. D.
Note : No proven risk factors exist for Alzheimer’s.

Disease Prosression :

4. Non—dominant parietal lobe
S. Pre-frontal

cortex

2. Supmmarginod qyrus +
Parieto-ocCipital associotion areas

. Hippocampus Vvisual agnos'\a

a. ﬂngudar qyrus
S%ages :

Stoge of Area ofSected Clinical features

Armnesio Hippocampus EP'\sod\c memory loss

gerstmonn SSndrome :
® Acoleulio
Anomia F\ngudar qyrus ° Finger anomio
* Rt to Lt. disorientodion

Alexio. with aqraphia

Visuo spatial disorientotion | Non—dominant parietal lobe | Visuo spodial disorientotion

executive dystunction Pre-frontal cortex executive dystunction
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Note :
* Non—-dominant parietal lobe d53¥unc%\on also leads to constructional aproxio,
dressing aproxia. § hemispadtiol neglect — But, these are not seen with
Alzheimer’s.
* Alexio without agraphio. — Involvement of splenium of corpus callosum.

Treatment :
Cholinesterase inhibitors : Rivastigmine, donepezil § tacrine.
NPMDA an’cagon'\s’c : Memantine.

Frontotemporal Dementio. (FTD) vs Alzheimer’s :
FTD ig also oo ’rauopoddnﬂ.

Frontotemporal dementio. Alzheimer’s disease
Deposition of hyperphosphoryloted
Pathogenesis Loss of function of Tauw P perpRosPRery
Touw
APP (Chr. 3D § Apo e4; (eldex|
genetic basis mMAPT (Chr. 17D T fpo &4; Y
Presenilin | § & (Chr. 1 514 Goung)
Age of onset Young onset m/c elderly onset (60 yrs)
Genetic
. . 20% 8enehc S% 8ene’c\c
predisposition
Progression Ropidly progressive Slow progression
Prefrontal cortex involved
PFC involvement Prefrontal cortex first
ot end stage
Diffuse Lewy Body Dementia (DLB) 00:19:49

Pothology : Ol-synuclein _Deposition Lewy bodies in the neuronal eytoplasm.

a-synucleinopothies : Parkinson’s, DL& dementio. and multisystem adrophy

Clinical Features :
* Years before disease onset :
Rem sleep disorders +
ANS o\gs%ncﬁon (Orthostatic hypotension, erectile d33¥unck\on>.
* Dementia predominates over r\gio\i’cg and tremors
(OL8 is o Parkinson’s plus disease).
* Visual hallucinadions.
* Fluctuating alertness/consciousness.
° An’c‘\p35cho’cics worsen illness.
* No response to L-DOPA.
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Cortical vs Subcortical Dementio :

Cortical dementio Subcortical dementio
examples Alzheimer’s, FTD DL?) dementia, NPH,
Progressive supranuclear palsy,
Severity Severe Less severe
Apraxia/Agnosia/Aphasia ® ©
extropyramidol symptoms © ++
Corticobulbar involvement © ++
emotional incontinence Less nmore
Prion Disease 00:27:00

general charocteristics :
* Long incubadion period.
* No '\mmum’cg/ inSlamnmadion. * Rapidly progressive.
* B-pleated sheet of prion — PrPsc protein involved.

Q \/Oung onset dementio.

Creutzfeldt-Jokob Disease :
* Dementia + mgoc\onus.
* Cortex — Ribboning/spongiform changes.
* 2E§ ' High voltage sharp waves with a low slow background.

Vascular Dementia 00:28:34

Tﬂpes :

. Post-stroke vascular dementio. (Multi-infarct stode) — Stepwise decline i
cogn'\’dor\.
3. Smoall vessel stroke (Lacunar stroke) : AKA Binswanger’s disease.
= Poechoger\es\s PHTN — Lipohgod\nos'\s —> Sub-cortical areas involvement
(White modter disease).
- No step-wise decline of function.
~ ¢/F : emotional instability + Corticobulbar symptoms + Gait issues +

ur'\narB incontinence.

Normal Pressure Hydrocephalus (NPH) 00:31:20

Pathogenesis : D/t defective CSF absorption — ventriculomegaly,

c/F : qud (n order of occurrence).
* Gait disturbance : Aproxio. (“lgnition $oot” — Unable to start uooJK'mS).
° ur'\nar5 incontinence.

* Dementio : Subcortical.
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Active Space ---- Movement Disorders 00:34:28

Types t Hyperkinetic : Chorea, athetosis, hemiballismus, st‘conicx
Hypokinetic : Parkinson's and Atypical Parkinson’s syndromes.

HYPORKINETIC MOVEMENT DISORDERS
Hypokinesio. —> Slowness/ pauci’vg of movement with no evidence of
weakness/ spasticity,

Parkinson’s Disease :
* Y60 yrs (uguod\g).
* Young onset Parkinson’s :
- PARK | (Autosomal Dominan®) on Ch. 4.
- PARK a (Autosomal Recessive) on Chr. .

Clinical picture : Tremor predominant (80%) vs Rkinetic rigid (30%, poor prognosis).

* Cordinal features : * Gait:
o. Tremor. a. Flexion hypertonio. (Stooped
b. Akinesia. posture).
¢. Rigidlity, b. Short steps/Festinating gait.
d. Postural instolility (s-10 yrs ¢. Reduced arm-swing,
after disease onset). * Other features :
* Tremor charoacteristics : a. Glabellar tap sign ®.
o. Asymmetric distal : b. Lead pipe/cog-wheel rigidity,
Pill rolling tremor. ¢. Hypomimia. § hﬂpophoma.
b. 4-6 H2.

c. m'\crogmph\a.

d. |ses on concentration.

r-\’cgp’\cal Parkinsonism :
Conditions included :
l. DL& dementio.
3. MSA.
3. Progressive Supranuclear Palsy (PSP

} (x—SBnuc\e‘mopo&h‘\es

Twopoﬂch'\es
4, Corticobosal Degeneroedon.

Symptoms ¢ (In contrast to Parkinson's)
.. Ropid progression.
a.No response to L-DOPA. ~ Common
3. Absence of tremors.
4, visual hallucinodions (DLB).
S. Dementia : < yr of disease onset (OLB).
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. ANS + Rem behavioral disorders (DLB § MSH).
7. 8/L symmetrical axial rigidity (MSA 5 PSP.
8. 2arly postural instobility — Folls (PSP

9. 6nze palsy (PSP).

l0.myoclonus (Corticobasal degeneration.

Multisystem Atrophy (MSA) :

Types of M3A L. SA-P : Parkinson type.
3.MSA-A : Shydroger syndrome (ANS +++).
3. MSA-C : Cerebellar features.

MSA Vs, PSP :
MSA psp
Pa’choger\es'\s a—3qnucleinopa+hg Tauopa’(hg
* &/L symmetrical akinetic rigidity (Classical.
® Predominant ANS samp’coms. * extensor hﬂper’con\a.
Clinical " Rem sieep disorders. o (e laezelephs } Frequent falls
Contures * o/L symmetrical akinetic rigidity (AxioD. | * Postural instolbility,
O
® Cronio cervical dgs’con\& O Supmnuc\ear goze podsg (Downgaze).
* Stridor @. * Procerus sign : uor‘mlﬁl‘mg/ ?urrow‘mg of forehead.
* Applause sign : Continuous clapping.
nR\ Hot cross bun sion Hummingbird sign; Morning glory sign

Corticobasal degeneration : Tauopathy, disease of elderly,
. HSSmme’rr\cod involvement.

* Triod: mgoclonus + Cortical dementia + Apraxio. /% superior par'\e’cod lobule

involvemenb).

* Hemiballismus and Parkinson's—like Seatures (O/+ basal ganglia. involvement.

* Alien limb phenomenon : Disuse of limb d/+ motor symptoms.

Agewise Distribution of Movement Disorders :

. msA . Porkinson’s . PP ) CBD i
| | | | | | | 1
45 S ©S S 85
_—

Age

Medicine Revision ¢ v4.0 «+ Marrow 8.0 « 2024



----- Active space ----- CNS REVISION - 5

Upper Motor Neurons :
Descending motor poechwaﬂs.
Components :

.. Corticospinal tract

a. Ex’(rapﬂram'\dal tracts

3. Corticobulbayr tracts : Cortex — Cranial nerve nuclei (Brainsteny.

} Cortex —» Anterior horn cell (AHC).

Hence, UMN lesions include lesions of the cortex, subcortex, and the brainstem.
Note : Brainstem lesions — Crossed hemiplegio : /L LIMN eranial nerve polsy +
/L urN hemiplegia.

Approach to Cortical and Subcortical Lesions 00:04:50
CORTEX
Origin of cortical motor fibres motor cortex (Breo. 4) : 30%

} Frontal lobe.
Premotor cortex : 20%

Sensory cortex (Areas 3, |, & parietal lobe) : 40%.
* Frontal and parietal lobe lesions — C/L hemiplegia seen.
* Temporal lobe (Supp\'\ed bﬂ m, inferior division) lesions — Wernicke’s aphasio.
* Occipital lobe (Supphed bﬂ posterior cerebral A lesions —>Incongruent c/L
homonSmOus

hem'\omopia with

Blood vessel Involvement : ‘
moculor Sparing.
* m Artery (Sglv‘mm fesure)

* Superior division of m_ Produce maximum motor weokness.
* Anterior cerebral artery (ACA)

Features of ACA occlusion :
* LL >> UL weakness. * &/L occlusion Rare) : Severe opathy,
* Goit issues. akinetic rigidity, abulia.
* powel/bladder involverment.

Cortical Lobe Lesions :
l. Frontal lobe :
a. Pre—frontal cortex (Orbital, medial, and dorsal PFC) involverment.
b. Frontal eye field — Helps in looking ok the opposite side (Pts. look towards
¢. Brocols areo. the side of the lesion).
d. motor § pre-motor cortex involvement.
e. AfSected in ACA involvement.
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Dominont Non — Dominant

a. Parietal lobe :

CLAP @ Caleulation, Language, Apraxia, Proprioception.

* Angular qQyrus * Visuospatial disorientation.
a. Acaleulia, onomio * Constructional aproxio.
b. Le$t to r'\gh’c disorientadion - gerstmonn Sgndrome. * Dressing aproxio.
¢. Alexio. with agraph'\a * Hemispatiol neg\ec’c

* Superior parietal lobule : Apraxio. (cevere —» ﬂnosognosia).

* Supramarginal gyrus + Association areas : Visual agnosio.

Note : Inferior quadrantanopia (3) In parietal lobe lesions.

2. Temporod Lobe :

medial Loderal Limbic cortex
* Responsible for memory | ¢ F\ud'\’corﬂ cortex .
(Hippocampus) Auditory associodi as —» Audit sia, | >N
Do us, ¢ Auaitor OCIoTION oyens —» itor nNoSio
PP J ) 3°3 Kluver-Bucy Syndrome
* gpileptogenic area * wernicke’s areo

Note : Superior quadrantanopia (¥) in temporal lobe lesions.

nphas'\as :
Indicates dominont hem\sphere involvement.
Fluencg
Present | Absent
Sensory aphasia motor aphas‘\a

Cornprehens\on Preserved Lost Preserved Lost

Repi’ci’don Preserved Lost Preserved Lost Preserved Lost Preserved Lost

) ) Tronscortical ) Tronscovrtical ) 1solodion
Type of Nominal | Conduction wernicke eroco’s i Global
hasioo hasioo hasioo sensory hasioo motor hasioo aphasm hasioo
oF oF °F aphosia | °F aphosia | °F (echolatio) | °P

Note : Nanning is oflected in all aphasias.

SUBCORTEX
white modter (nternal copsule § corono radioto) with iglands of groy modter
(®asol ganglia nucled.
Internal Capsule (10 :
* Corticospinal tract passes ’chmugh posterior limb (Anterior a/2.
* Closely o/w corticobulbar fbers.
* dense Rbers.
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_____ Active space .. C/F OF IC lesions : elood supply of IC :
* ¢/L hemiplegio (Dense). Anterior
* C/L UMN CN VN palsy, lirrlo &enu

° +/- hemisensory loss.
Upper

° +/- homonymous

hemiomop\a.

Posterior
limb

Approach to Brainstem Lesions : Crossed Hemiplegia 00:20:30

midbrain $5ndromes g

m/c vessel involved : Pa segmen’c of Posterior Cerebrol ﬂr’cerg EdY)

l. Ventral midbrain swxdromes :

weber Cloude

penedict

Site Bose of midbrain Tegmen’cum

extensive
(Weber + Claude)

* /L LN CN I polsy
* /L atoxio/tremor (D/t Dentato-rubro-
thalamo-cortical Sbers)

* /L LmN CN W polsy

c/¢
e ¢/L umnN hemiplegio

* /% of Weber + Claude
* ¢/L hemiballismus

a. Dorsal midbrain sgndromes :
Couse : Pinealomo.

Parinaud Syndrome Nothnogel Syndrome

® Lesion : Tectum.
* c/F: * Lesion : Ventral/onterior to Parinoud.
- verticol upoaze palsy (Sunsetting sigr. /%
- Overactive LPS —» Lid retraction (Collier’s s'\gn). — /L LN CN W palsy.
- Accommodadion reflex presen’c +] (Pretectal nucleus - goze pals5.

Pupillary reflex absent involvemeny). - ¢/L otoxio
~ Convergence retraction nystagmus. (d/t superior cerebellar peduncle inv).
- Skew deviation of eyes.
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ventral pon’c'me SHndrome

Dorsal pon’c'me sgndrome

Loteral por\’c'me sgndrome

ArA : Millard Gubler Syndrome

AKA @ Foville Syndrome

AKA : Marie Fox Syndrome

F : /L Facial podsg
S 1 1/L Sixth nerve polsy

F : /L Focial podsg
G goze podsg

H:c/L Hemiplegio H: /L Hemiplegio

A : /L Btoxio
s:c/L spinotholamic involvernent
(L/0 pain § temperature)

H : C/L Hemiplegio

medud\oqu sﬂndromes g

Loteral medul\ourﬂ androme

medial medud\ourg SBndrome

* Vessel: vertebral A. (V) > PICA.
® Cranial nerves :
- CN'V : Spinal nucleus (/L $aciol sensations).
- CN VIV : Nucleus tractus solitariug
(Taste, anterior a/39.
- CN VI = vestibulocerebellor fibers
(Ataxio, vertio).
— ON IX/X 5 Nucleus ambiguus
(dysarthrio, dysphagio.
— CN X 2 Dorsal nucleus of vagus (ANS feature).
— CN XN AKA Horner's Syndrome.
* motor : No motor weokness.

O Sensor5 : Sp\no’chodam'\c troct

motor nucleus of CN X1 (/L LmN CN X1 palsy.
motor fbers of pyramidal tract (/L Hemiplegiad.

medial lemniscus /L posterior colurnn ?\ndings).
mMediol \ongi’cud‘mod fosciculus
(Onternuclear oph’chalmop\egio).

) lemniscus
spinocerebellar

fract Nucleus
Descending ambiguus
nucleus and tract

-5thn.

Vestibular
nucleus

Medial
longitudinal
fasciculus

(Loss of C/L pain § temp).
° C,erebe\\ar ; Spmocerebel\ar SF\breg (\/L ()3(&_)(\&)_ s |_ateral medullary syndrome e \edial medullary syndrome
Stroke 00:34:50

Brain perfusion :
* Normal : > 34 mL/100gm/min.
* Penumbra : 10-38 mL/ IOOgm/ min.
* Infarct : < I0mL/100 Bm/ min.

Tronsient ischemic ottack (TIR) :

* Neurologic symptoms Return to nocmal, < g4hrs (uSuaJ\ﬂ < ho.

® Rx: Dual an’dpla’cele’cs x al do%s.
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MANAGEMENT OF STROKE

Suspec’ced cose —» PBCDA score (Assess risk of stroke) —» Admit

CT erain Plain Rule out bleed) + CT Angjo (Localise large vessel occlusion)

MR Angjo (Site of lesion)

Thrombectomy : < e Thrombectomy possible o institute?
* Only i m /PCA involved. No
S Y Thrombolysis * Alteplase 0.9ma/kg (0% bolus, rest infusion
post stroke onset. i | )
Ideal candidate : Contraindications :

* > Byrs. * Bleeding episode.
* £ 45 hrs from onset of disease. * Intracraniol Hemorrhage.
* No bleed. * Surgery in the last 14 daﬂs.
* gdema < I/2 68 brain territory, * &l bleed in the last &l dayg,

* 8P > 185/1I0 mmHg despite Rx.
I1deal Imaging Protocol :
Dittusion weighted MRI (MWD + CT brain :
* DWI : lschemia detected ear\3 Gomin - b hre) — Hﬂper'm’cense —Perform ADC (Apparen’c di¥Susion
Hyperintense DWI + hypointense ADC @ Stroke. coeflicient).
* CT Brain : Best to rule out bleed.

DWW Fladyr :
* Shows hyperintensity > Ghrs (dWI : 20min-6 hro).
* Time of stroke can be inferred. (Useful in ear|5 mMorning stroke).

Perfusion MR : Defines the penumbra (DifSerentiotes ischemic § infarcted area).
MR Angjo : Done before ’chrombolﬂs'\s/ ’rhrombec’comﬂ to detect site of occlusion.

medical mManagement :
. Aspirin :
- Given within 48hrs — Continued \'\?—e\ong.
- Low dose : 5MQ.
a. nn’c'\coagudan’cs :
- On\g indicated in cardioembolic stroke.
- Volvular heart disease, A-fib, mechanical valve — wWartarin.
- Rest: Dab‘\goecmn.
3. Antinypertensives : Only i &P >330/110 mmHg,

Corotid &ndar’cerec{omﬂ : Indicoted i corotid atherosclerosis »70% (OR SO-10% with
Note : Role of stoding is debatoble. S5mpkoms).
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Renal ano@com5 : X compoTr’cmen’rs

\/ v ]
Tubulointerstitiol (85%). &lomerulor (0%). vosculor (S%).
Sﬂndromes in nephrolo\% :
|
\/ v v v
CKAD. Renovosculay Hemaoturio r\lephr'\’dc sgr\drome.
hﬂper’cension. reloted diseases.
Chronic Kidney Disease 00:01:46
Definition :
mMnemonic ¢ |IF TR &S.
* Interstitiol Fibrosis. * Tubular A’crophg. * glomerular Sclerosis.
Pa’chophﬂs'\ologg :

* &FR = Single nephron &FR (sn&FR) x No. of functional nephrons.

CHD | no. of functional —» Compensofory — Hﬂper%l’croedon —> Intraglomerular

nephrons 1 in sneFe injury hypertension
Interstitiol fibrosis «—— Interstitial inflammodion «— Proteinurio. «— plkers cap\\\arﬂ
O/t TeF- B). (Protein : Tubulotoxic) pore diameter
Tubuloy o@crophgﬂ—

Glomerular sclerosis.<—

Assessment of GFR :

l. egFR calculodion :

® Foctors: O S%agin\g:
- F\Se. Stage S Q4 St G4 S
~ Roce. &FR (mL/min) | 290 | 6L0-89 | 20-59 | 1I5-39 | «Is
- Sex.

- g : Normal gFR + h'\s’colog'\cod/ biochemicol/
radiological evidence of Kidney disease.
- &g : end stage renal disease (ESRD).

- &, Creodinine.
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a. uUsg
. h\dneg size 48 cm.
8—10 cm + 0SS in CMD.

* CrD with normol/ T Kidney size :

- Diobetes. - HiV. - nmg\oio\osis.
PRESENTATION
Diabetic Mephropa’ch5 :
Presence of CHAD with :
* Hypertension. * /o diabetes for S-10 years.
* extravascular edemao * Frothy urine (Long standing).
(Progressive). * Diabetic retinopothy :
* Nephrotic ronge proteinurio - 100% T ;DM. Develop re’c‘mopoechﬂ bB the
(>2>58/ daﬂ). - ©S% TaDm.}’c\me of developing nephropothy,

Note :
. Pancreatic diobetes (30) : Renal '\mpodrmen’c presen’c ok diagnos'\s of DM.
a. r\lephro’dc SBndrome : Proteinurio. + edemao + hﬂpoodbuminem'\a +
hﬂpercho\es’rero\emia,

Chronic Glomerulonephritis can) :
end stage complication of glomerular disease (/e d/t gA nephropod'hg).

Presentotion :
* cdema. * Proteinurio. O Hﬂper’cer\sion.
* Uremio CVOmi’c'mg). * Frothy urine. * Fatigue.

Ischemic/vascular Neephropadthy :

CKD as a complication of renal artery stenosis.

History of: Hypertension + smoking, CAD, PVD.
Investigodion : Proteinuria (Trace to I+, no RBCs in urine.

Chronic Tubulo-Interstitiol Disease (CTID) :

* Slow, B/L Kbrosis.

* Cause is Mostly unknown —> AKA CHD-U (CHAD of unknown cause).
rnown causes ¢

* Drugs : Lithium, calcineurin inhibitors, PRI

* Autoimmune diseases : Ig&4, sarcoidosis, Sidgren’s syndrome.
Inherited diseases : ADPKD, Medullary Cystic Disease of Kidney (MCOW.

Reflux nephropathy.
Obstruction.
metabolic disorders : 1 o™, | #', hyperuricemio, hyperoxaluria.
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Features :
* Slow onset.
C mos’dB asgmp’comoecic.
* * Polyurio § nocturio d/t poor concentrading capacity (Similar to peripheral
diabetes insipidus).
| &r5’chropo'\e’c\n sgx’chesis —> Disproportionote anemio. —» Fo@cigue.
* metabolic acidosis : Renol tubular acidosis type IV — Disproportionote 1w
* Proteinuria O @land).

* No edema.

Renovascular Hypertension 00:30:18

vosculor K'\dneﬂ diseose :

Large vessel reloted : Small vessel reloted :
Renal ar’cerg stenosis. ®* ArKA Thrombotic microang'\opa’chg (TmR).
* eg: HUS RESERS CS > Thrombocytopenio.

»m\croang\opo@rhic hemolﬂ’dc
onemio. (MAHD).

Renoal failure.

Renal nr’cer5 Stenosis :
couses :
* ptherosclerosis (M/c overalD.
* Fibromusculoyr dﬂsplas\a Fro
(/¢ in young worldwide).
* Tokayosu arteritis (F:mrokio —» 9: D

(/¢ in young in Indicd. £
* Polyarteritis nodosa (M/c in young male). String o beods ;ppeomnce in Frbd
Presentodtion :
C S‘\Sn‘\‘%\can’c hgper’cens\on (&mergen% presen’coedon) + complications (Panic
aktacks, dyspnea, PRES).
* Significant vascular disease with comorbidities.
* No edema/significant proteinurio.
\n\/esﬁgoecions :
* CT renal angjography/mR angjography (definitive).
* USG : Normal sized K'\dne5.
Treotment : Ang'\oplas’rﬂ 2 s’cen’dng,
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_____ Active space - Hematuria Related Diseases 00:40:25
Hemadurio urological cause (90%).
Nephrological couse (9%).
Hemodological couse ).
APPrOQCh : Hemodurio + normaol RFT
Urine dipstick
|
6|oolnl @ eﬂooii @
C,en’rr\?ugo&ion of urine x S ming Porphyrio.
Assess supernotont
Clear H'\gh coloured
RBC @ Check o&kler 3-4 hrs
1
v
Isomorphic RBC, 240% dysmorphic R&C/ High coloured Clear
No proteinuria, >S% ocanthocytes /
No acanthocytes, I single RBC cast + Hemogobin @ nMyoglobin @
No R&C cast proteinuria (Long £/ (Short £/
Urological couse (aderlﬂ) ¢ Glomerular couse  Aequired intravascular Rhabdomyolysis :
* plodder mass. Goung) : hemolysis : e 1 cer
® Renal cell Ca. IgA nephropo&hﬁ. Paroxgsmod nocturnal * muscle pain.
* W0 sudden

* uUrethral modignancﬂ.

Nephritic Syndrome

hemoglob'mur‘\a
(gpisodic hematurioD.

muscular exertion.

00:48:51

AKA ocute Slomerudonephr\’cis/ nephri’cis.

Infection Reloked &lomerulonephritis

Cousative organism
s’crep’cococo‘\

Post Streptococcal
&lomerulonephritis (Pserd | (ReND/Post infectious Glomerulonephritis
AfSected group Pediatrics (-7 yrs) Adult
Immune stodus Innnnunocompetent Immunocompromised (gg : Diabetic $oot)
Incubation period 2-S weeks NJil
Prognosis excellent Poor
&roup A B hemolytic MRSA

Profound (Requires diolysie)

Renal Failure mildly altered RFT
Starry 9 tt | ©
ImmunoSiuorescence . r5 Ky pe er.n 9% C, Rope/! garland pottern : Igf, C4 deposits
deposits along capillary wall

Medicine Revision ¢« v4.0 « Marrow 8.0 « 2024




Nephrology Revision - 1 185

Post Streptococcal Infection Reloted Glomerulonephritis | ----- Active space -----
Glomerulonephritis (PSen) (raN)/Post infectious glomerulonephritis
glectron ) . .
) Subep\’chehoJ comel hump dep0S\’c$ -
microscopy
Ditluse proh?emh\/e
Ligh’c 3\omemlonephr'\’ds (GESVE Rap‘\dB prohi}em’mg 3\omerulonephr‘\hs
microscop5 Endocapil\a@ > mesang'\od prthFeroer‘\on RPaND : DPEN + crescent
of neutrophils + no crescent
PSGN :
* Acute onset. ® RBC coasts @
C H\Sh coloured urine. * mild edemao.
* /0 infection (Skin > throod. * Proteinuria I+. common 4o

* Hypertension ®. Normal S. albumin. | PSEN and IREN
Complications of PSEN! :

* Hyperkalemio (/% renal failure).

° H5per’censi\/e erisis.

* Sudden pudmonarﬂ edema. (1 eNaC activotion —» Intravascular volume overlood).
Biopsy in PSaN :
Indicadions :

* Failure of Cy normalisodion in 8 weeks —» Cq glomerulonephritis.

®* Recuwrrence.

Sronulor depos'\’cs in PSaN

r\lephro’cic s5no\rome VS, Mephr‘\’c‘\c SBndrome :

Nephrotic syndrome Nephritic syndrome
Onset Insidious Acute
Proteinurio Nephrotic ranoe mild
edemo. extrovosculor Introvosculor
RFT Normal Deranged (Hyperkalemio)
Albumin J, Normal
L‘\p'\d 1\ Normal
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----- Active space ----- NEPHROLOGY REVISION - 2

Days o weeks : Rapidly Progressive Renal Failure (rPRP).
Acute renal Sailure 4|Presen’cs &

Hours o days : Acute Kidney Injury rD.
Classification of Non—-CHD renal diseose :

I
v v v
vascular : Glomerulus : Tubulo—interstitial :
o. Reno vascular a. Asymptomodic. o. Acute Tubular Necrosis (RTND.
hypertension (HTN crisis). b, Nephritic syndrome. - Presents os AL
b. Thrombotic

¢. moerohemadurio. b. Acute Interstitial Nephritis (AIND
microangiopathy (Trw). d. Nephrotic syndrome. — BKI/RPRF.

e. Qo\pidlﬂ progressive
glomerulonephritis RPeND.

Rapidly Progressive Renal Failure

00:00:10

Compartment Couses
TMA :
* pdult hemolghc uremic sgndrome.

vosculay . -~
O Ar\’nphosphohp\d sgr\drome.
* Scleroderma, HELLP syndrome.
Glomerulus RPSN (clinicopa’cho\oqical diseose) : RPRF + crescents on biopsy.
Tubulo—-interstitium Severe AIN (8° to drug/infection).

RPGN :
Tgpes :
Linear ‘56‘ +C3 depos‘ﬁcs oJong gpm :
e\oodpas’mre disease.
T |
e Tupe 4 : Double positive (nCA (B
anti-gem (O
Tgpe S : Double nego@c‘\\/e.
Type a Full house efSect : sLe.
(rmune complex IgA + C, * 1gA dominant infection F i
. 3
deposits)

Reloted Glomerulonephritis (R&ND. egcer\hc 8|m10nepr‘mg
Adult Henoch Schonlein purpura (HSP.
mMembranoproliferative glomerulonephritis.
Type 3 —> Pauci-immune RPEN (M/) : ANCA vaseulitis (microseopic polyangitis).
n oge <30 years Tﬂpe a7z Tgpe 58
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* Volume overload (Facial pu§Siness + edema. T 1, high coloured urine (| urine

Feotures and managemenk :

ou’cpu’c).
* 1 RFT (Deranged : Urea. T, creatinine 1D, 206, ABE, volume stodus.
* M Hemodiolysis (Uremio) — Biopsy (Diagnosﬁc : Crescents +).

Nephrotic Syndrome 00:12:50

Definition :

* Nephrotic range proteinurio ——> >358/ a4 hours.
—> Urine PCR 23000 Mg/,
—> »S0 mg/Ka/day (Childrer.

+

* edema + hypoalbuminemio. + hyperlipidemio LipidurioD.

NEPHROTIC SYNDROME IN CHILDREN
Causes :
* minimal change disease (MCD) : M/c podocytopothy in children.
* Focal sc\eros‘mg Slomemlosc\erosis (Fee®) : genetic, podocin mutations ®.
Feotures :
* Onset: 2-4 weeks (Subacute).
* | S Albumin : Severe extravascular edema. + $acial pubtiness.
c© &P, ©) RFT, hemodurio ©®: meo.
. Hﬂper’cension/ mild RFT 1 /microhemoduria : Likely FS&s.
manasemen’c :

cheroids After 4 weeks

a mg/ KS/ doy or 0 mg/ me/ dag)

> Monitor response.

Bosed on response to steroids :

Outcome Further Rx
Complete
recovery (3S%)
: 't
S respgnse Infrequen Steroids (o0d recovery)
W albumin: | relapses (3S%)
Nil X 3 days FRNS (S0%) o -
ophosphamide/
(Few) Cyclopnosphami - Oral _NO, Rituximab
mycophenolote motetil response
SONS
genetic FSgS —» Rx ¢ Tmnsp\an’c
No response/ Biopsy ‘C:
e — RN Steroid Resistont mCD :
(Few coses) @ DOC : Coleineurin inhibitors
(Taerolimus > cgc\ospor'm)
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* SRNS (Steroid resistant nephrotic syndrome) :
Persistent proteinurio. despite steroids x 4 weeks.

* FRNS (Frequently relapsing nephrotic syndrome) :
23 relapses in b months or 24 relopses in | Year.

* SDNS (Steroid dependent nephrrotic syndrome) :

24 re\apses while on ’caper'mg dose/within 14 do%s of s’coppmg steroids.

ADULT ONSET NePHROTIC SYNDROME
Feotures :

* Present over 2-4 weeks : Frothy urine + oedema (m/c — Pedal).
* @ RFT, W albumin : 3+, No RBCS in urine.
Conditions :
°* MCD. . membmnoprol\?era’d\/e
* FeEs : m/e worldwide. &lomerulonephritis (MPEND.
* membranous Nephropothy (WVE * IgA nephropathy,
m/c in »60 years. * Amyloidosis.
Seconda@ couses
nMCD Fes NN MPSN
N * MV ® epv, MV * Adenocarcinomo
C i \
. NSQ?DS ® Heroin ® Parvovirus Blo (m/c : Colorectod) | ® Infective endocarditis
. allerow/ C Obesi’rg LR I=NET0 ) * Hepaditis & virus | ¢ Plasma cell disorders
35_ ) * Sickle cell anemio ® Pamidronate * Sle * Hepaditis C virus
Imnunisodions o . )
. Hu;per%\’crahon injury | * Reflux nephropathy | ¢ d-Penicillamine
managemen’c :
0 Eb‘\op% : mandoecorﬂ in adults.
Indicadion : Confirm the diagnosis + rule out a° couses.
1° MCD 1° Fees N MPSN
* Thickened epmM
) ) * mesangjol proliferation
L\Sh’c Focal segmen’rod Thickened epm
MICrosco Normal sclerosis (spike pottern) " Lobular structure
‘ PY pise p * double contour/
Trom track s‘\qn
\ o — ronulor o0& T C. deposits
U Focal \8m rC3 SIETE (G post
Suorescence Normal dososits A _ »
microscopy SPOSt Along cap\l\arg wall Cap\l\oxﬂ wall § mesangium
Steroids ( mo/kop Ponticelli regime (Steroid
eroi mq HB) e (e e onticelli regime verO\ )
Rx * Full dose x b weeks ) + cﬂc\ophosphoumde Treat &° causes
resistont 4o Rx) 4
* Toper x next b weeks alternatively x & monthe)
Prognosis Good a/2 —» CHD 1/2¢ —> CHD Poor

* clectron microscopy ?md‘mgs in 1° MCD and 1° F&&s : effacement of podo%’ces.
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Acute Kidney Injury (AKI) 00:28:04
Couses:
. Pre—renal : M/c couse of AR
a.Renal :
- ATNL.

- AN F\sgmp’comoedc presen’coec'\on/ rosh + eos\noph'\ha (Tﬂpe 4
hﬁpersens‘\’d\/i’cg).
2. Post—renal : mos’d5 uro\ogicod couses.

Pre—renal ATN AIN

* Ischemic (M/0) ¢ a° to sepsis.

* Drugs : Mnemonic —» Aces.
Aminoglycosides, Amphotericin &,
Cispladin, 05clophosphmn‘\de,
2+h5\er\e glgco\,

* drugs (M/O: Type v
h5perser\$i’ri\/\’c5
nMnemonic : BRAND.
Beta lactams,

Rifampicin,

°* True volume depleﬁon :
eq: Fluid loss $rom &

* Third spoce l0ss *
re.space Sahcgloeces, vancomycein.

€9 Burns. Anti-convulsants, Allopurinol,
. . * Contrast.
J ngoonum\r\em\a. ) NSAIDS,
) ) ®  Tumour 153\3 sgno\rome } i
® Leods to ischemic ATNL } ) Diuretics
(Uric acid nephropothyy. . nSockions
\ .

O Rhabdomﬂolgsis.
° myeloma. cast r\ephropo&hq.

* nfltrodion njury,

Pre—renal AKX vs ATN assessment :

Pre-renal ArI ATN
rinolysie Sormal * Albumin : Trace/ fa
* mMuddy brown epithelial cast.
W No y !
U. Creatinine 1\ J,
Fe Na <1% 23%
urine osmololity 300 mOsm/kq
Urine pH Normal Alkaline
urine specific gravity 1.0I0
BUN ¢ Creadinine 7 30: | £10: |

Fractional excretion of No :

Fe No. = U Nad « Plasma. creodinine 5ol = 1-32%.
u. Creatinine Plasmo No

Hypokalemia 00:37:22

| {Mon - renal loss (ntracellular shi¢t of K1 levels : 35-3.5 meg/L).
SK
Renal loss (5. K" < &S meg/L) Acidosis.
- Urine K 1. Alkolosis.
- Urine K" : Creodinine 1.
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----- Active space ----- Acidosis :
Renal Tubular Acidosis RTA)
Type | Type 3
Anion qop Normal Anion Gap Metabolic Acidosis (NAGMA
Acidosis Severe nmild

Site ofSected

O-intercaloted cells of collecting duct

Proximal convoluted tubule

urine pH 7S5 LS55
urine calcium 11 (rinary stone Sormodior) Absent
Rickets + ++

Acquired causes

%ogren’s syndrome

* Wwilson’s disease (In 50un5>
* myeloma. (In elderly
* Fonconis syndrome :

- In children

- Cystinosis seen

Alkalosis @
Couses:

o. with hﬂper’cension :

conns syndrome.
Liddle andmme.
Cush\ng’s syndrome.

. Sgndrome of Apparent
mMinerolocorticoid excess (BMe).

&lucocorticoid Remedioble Bldosteronism (GRA).
b. Normal/Low &P :

Bartter syndrome Gitelmon syndrome
pflected site Thick ascending limb of LOH Distal convoluted tubule
Urinary colcium M1 (stone Sormodion) v
Hypomagnesemio a0% coses 100% coses
_ Connot survive (Seen in children _
ProSnoss Con survive
only, except Type 3 Bartter)
Hyperkalemia 00:43:38

T disproportionate to degree
oand duration of renal failure

v

ngoaldos’reromsm

True —E

v

Renal failure
(/e couse).

Pseudo —» In Chronic Tubulo—\n’cers‘ciﬁal} °Th 4.

Disease (CTID)

ngoren’mism

Hyper-reninism ———————> Addison’s disease.

» Diabetes mellitus.

——> NISAIDS.
—> ﬁ—elocHers.
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Malabsorption 00:00:31

Site: Small intestine TProx\mod : Duodenum, jejunum
Distal ¢ lleum

STEATORRHEA

* Hallmark of malobsorption.

* Pole, 5@0&4% voluminous, bulky, greasy, malodorous stools.
Investigadtion :
Quantitotive :
T8-hour fecal fot estimodtion : gold standard.

* 100g Sok diet (X S dags) _Stool fok estimation >‘18/ doy : Steotorrhea.

On D2-DS
Quolitadive : Sudan W/sudon block.
DIARRHOEZA
mMost consistent S}jmp'tom.
Classification Based on Type :

Osmotic Secretory Factitious diarrhea
. '{‘unabsoll\rbed chi 9 Tox'\n—meocl:ua&zd : €TeC, V. cholerae very low stool
into colon —» | osmolality, —» ® Tumor i ced .
gtiopathogenesis o i o _m i " umor inau osmolality,
woker influx from epithelial cells —» VIPoMa. AKA LUDAS/
Sample collected
Osmotic diorrheod Poncreatic diarrhoeo -
under supervision
effect of %sﬁng Improves No chcmge shows normal
Stool osmotic 9op > 100 mOsm// kg woder as - SO mosm/| k9 wodker values.

LODRAS : Wok: diarrh hlorhudri fel .
* Caleulated stool osmolality : ax stool (Mo + K. arery clarrneo. acniofngaria. syndrome

® Stool osmotic qop
- mMeasured osrno\odi’rg (measure with osmometer) — Colculoted OSmO\OJHB.
- ©: s0-100 Mmosm/] Koy

Classification Based on Site :

Small intestinal Large intestinal

® Invasive oragonism : Shioella, salmonell
* Osmotic (Chronic)/ secretory (Aeute) 9 9% %

Causes lobacter, Yersinia
* lleal couse : Crohn’s disease/TH campy ’ \ \ "
* Inflarmmoadory : Ulcerative colitis e
volume of stool Large volume, watery Small volume
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----- Active space ----- Small intestinal Large intestinal
elood/pus/mucus ) ®
Frequency/urgency/tenesmus ©) i Frequency
Other presentadtions lleitic : Pain @ Proctitis/ proctocolitis

Classification Based on Duration :
* feute: < 14 o\ags ® Persistent: > 14 daﬂs. * Chronic: > 20 daﬂs.

CLINICAL PRESENTATION

al 55mp’coms :
l. Diarrhea : Small intestinal ’rﬂpe. 4. Ascites (Mild) : D/t hﬂpopro’re'\nem'\a/
a. gaseous abdominal distention : hﬂpoodbum'mem\a,
D/t bacterial fermentation. S. Unexplained weight loss.

2. Foul Sme\\'mg stools.

Features Couses

musculoskeletal Sldh’\p’foms :

Bone pain, osteopenio, fracture \|,V'\’c. D, Co™

Cutaneous Stjmp’roms :

Hyperpigmentadtion Vit 813, niocin deficiency
Perifolliculor hemorrhage Vit C de%cienc\d
Acrodermoditis en’ceropo&chica 2inc de%CiEHClj

miscellaneous

Iron de%cien% (Proximal SD

Anemio ] )
ela deficiency (istol SD
* pAtoxio:
Posterior loteral cord SUndrome s Sensory ofoxio Vit 813, g, de%c\en%
* Peripheral neuropathy
Renal stones unbound oxalotes d/t unavailability of long chain FA
u)e'\gh’c loss Occult malabsorption : SIB0 (amall intestinal bocterial overgrow’dn)

Note : Posterior loteral cord SSndrome is also seen in copper de%c'\encg.

Celiac disease, Whipple, & Tropical Sprue 00:18:16

CeLIAC DISeERSE
Al age groups, m = F.

e’dopa’chosenes‘\s g
Token up bﬂ

Deoamination

IO ERSe BENNEED | ety propria. (s 2E4NEEE0. antigen presenting

Gliodin + \SQ dimers

(AL cells
Medicine Revision ¢« v4.0 « Marrow 8.0 « 2024



GIT Revision - 193

Presentation: Active space -----
* Classical (SO%) : &l symptoms.  * Silent : Serology +ve, no symptoms.
* Atypical : Only non &l symptoms. ¢ Latent :HLA DQ, or DQ, +ve, serology § symptoms -ve.

A&Bpicod Celiac :
* Iron deficiency anemio * 1ALT § AST : leads to cirrhosis (ngp’rogemc).
(Absorption in proximal SD. * pone frocture
* Atoxio: A, D, & K deficiency * short stoture / Sailure to thrive.
Association :
* Dermatitis herpetiformis. * Microscopic colitis.
* Type | DI * \gA deficiency § nephropothy.
* Thyroid disorders (ngo/ hypen). * &ird fancier luno,
\n\/es’c'\gaﬁons : _ .
Serology Biopsy : Non-specific

* Anti TT6 antibody (o) by ELISA " Villous adrophy (TotoD.

T sensitive, 1 specificity,
* Anti deaminated glutamine dipeptide (\860 :

O C,rgpk hﬂperplas\a,
O Lgmphocgces N lomino proprio.

. ) ° Total mucosal thickness remains same.
Done in IgA de?xcxencﬂ.

Seroloay

®© ©

Biops
P @ Celioc disease
@ No celiace disease

+ H'\Sh suspicion —» ereoec b'\op55

Treatment :
Sluten-free diet (@arley, rye, oats, wheod)—»Reverts to © biopsy within © months.
Qe-\lrac’corg celiac : Irreversible ofter Rx of & months.
* RX —» Steroids.
* Complications : ‘an’ceropoechﬂ ossocioted T-cell lﬂmphoma, small cell adeno Ca,
esophageal sq. cell Ca.

WHIPPLE DISEASE
® SO-LO yrs, M > F. Note : Conditions diagnosed with biopsy alone.
* Site : Proximal Sl > distal S ¢ Agammaglobulinemia. ¢ wWhipple’s disease.
* Dx: Biopsy. * Abetalipoproteinemio.

Causative orgonism :
Trophergma whipplei (erom +ve, Acinetobacter, not cultured).

- PAS +ve in macrophage.
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Clinical Features :
CNS (40%) : Joints * Large joint (knee m/o),
* Poor prognosis, relapse ®, migratory, intermittent, oligoarthritis.

o idlu proaressive dementio
mop I3 CVS ¢ Culture negoed\/e endocarditis

(Progress\\/e supranuclear polsy +
(Followed by HACER organ‘\sms).

oculomasticotory nBchagmus).

&IT : Feotures of malabsorption + lymphadenopothy, albdominal pain O/t lleitis).
Treatment :

* Ceftrioxone/meropenem : For 14 days.

* Cotrimoxazole : Crosses RS § prevents relapse.

TROPICAL SPRUE
m/c couse of molabsorption in Asio.

e’ciolosﬂ :
Coliform infection — Toxins § fermentation products released —» T riggers tropical
(2. coli, Klebsiello) sprue
Clinical Features :
* Pan-intestinal : lleal involvement modn\ﬂ. * Spores other systems.

* Hyperpigmentation d/t ela deficiency,
Neurologicol features : Rare.
mManogement :
Biopsy Similar o celiac disease with partial villous oecrophﬂ.
Rx : Folic acid + T« e’cra%chne.

Inflammatory Bowel Disease 00:32:36
* eimodal peok ¢ 1530 yrs, T10-90 yrs. * M > F,CD > UC * ethnicity JJewish (/0.
crohn’s disease (€D Ulcerative colitis (UCD
oce ®F>m ©)
Associodions SMoking Cousotive _
Protective
Appendicectomy unreloted
Familiol Co~>uc
Antibiotics use < 1 yr of lite Strong associotions

Sﬁndromes associoted

* Turner syndrome (/o
* IL-10 receptor defect : Childhood 18D (Refractory/druq resistont)

* wiscott Aldrich SSno\rome
- Recurrent sinopulmonary infection
* Hermansky Pudiok = Thrombocg’ropen\a : Microplotelets
* von-gierke (6SD-D * IPex : Immune polyendoerinopathy X-linked syndrome
- D/t FOX-P, mutation (T-regulotory celis defect)
- Demoditis, UC, endocrine (Type | DY
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Crohn’s disease

Ulcerodive colitis

MODa/ CARD IS gene —> Delective innate immun'\’cﬂ

&’c‘\opa’chogenesis Retention of m. pam’cubemulos\s Tha cells involved
Th/Th_ cells involved
Rectum (M/©)
o mMoudth to anal Proctitis/| Proctosigmoiditis
Site involved . .
lleocolitis (M/) Pon—colitis
Backwosh ileitic (Rare)
Constitutional
Leotures @ @
Diavrrhea
L intestinal diavrrh
Clinical Abdominal pain O/t ileitio) arye e Am arrnoee
Fresh bleed\ng PR
Seatures p/a: Inflarnmadory mass
: o _ Blood streaks on hord stool surface
Malabsorption feotures (n jejunol involvement)
Superficial, continuous
Tronsmurol, segmen&od )
) sﬂmme’« ical
Asgmme’mwd
_ grythemotous mucosal surfoce (zarly)
Lower &| Aphthoid ulcers (Deep) , ]
—»J,\/aseulour\’cg —> Frioble ulcer
eno\oscopg Rose thorn ulcer
Pseudo polyp (\n&\omma&org Mosses)
Cobblestone pattern Lead o .
eod pipe earonce
String sign (Circumpressure fbrosis) pipe app
Deep collar button uleer
Colonic thickening in CT
Qad\olog'\cal m. ERening \r? Fine mucosal 3mnudari’(5 (zarliesd
Creeping mesenteric Lok ‘
Leotures ) Serroations
Fat halo sign
Marker @ Colprotectin
eiop% Gronuloma

Comphca’cions

Bowel obstruction
Stricture Qejunoileitis)
Fissure

Fistula : enterovesical
Fibrosis

Toxic
megoJcolon

Response to
ontibiotics @
Recurrence
ofter ax @ @
Ar\lﬁglos‘mg spondﬂh’ds
uveitis
extraintestinal ©! ‘. o L Primary sclerosing cholangjtis V)
Cholelithiasis, nephrolithiasis
monifestotions

Thromboembolism

Pgoo\erma gongrenosum
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Crohn’s disease Ulceradive colitis

° 8r5+hema nodosum

Features associoted : »
. EP\scler\hs

with relapse * Large joint migrod trical iorthritis ' /0
) Qrotory, asymmetri pauciartnritis nee : m, @
° ASCA: A/w comphcoedon
* omP-C (Outer membrane protein- citrullinated) * Anti-goblet cell antibody
Serology * APe (Anti-pancreatic antibody) * p-ANCA (Seen in PSO) ¢ TRisKk
. nr\’d—fi\age\\'\r\ of cholangiocareinomo:
* Anti-1: TRisk of indications for suroery,

Feotures of Ulcerotive Colitis :

Leod pipe colon

Absent howustral markings Pseudopolﬂps

Features of Crohn's Disease :

Colonic khiclﬁen\ng Creeping mesenteric Yot

i,

Fot halo sign Rose thorn ulcer S’«'\ng sign
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Irritable Bowel Syndrome (IBS) 00:47:17 e

* Functional disorder.
° <455rs,F>m.

Clinical Presentation :
* Recurrent abdominal pain

I. Defecotion.

a/w
a.Change of frequency of stools :

Lower & cramping ’cﬁp@. F\\’cemo@c'mg diorrhoeo. with cons’c'\pahor\.

Nowsea/ vomiting, 3. Change in appearance of stools.

° Mucus in stools.

exclude 183 it
* 7 4Syrs ot first presentodion.
* Anemio.
* Fever, Tesk.
* Nocturnal diarrheo, steatorrhea, bloody stools.
* Small bowel poecholo%.

u)e'\gh’c loss.

mounagemen’c g
* Low FODMAP diet.

Bs-C 1BS-D
(Conspitation predominant) (Diarrhea predominont)
* Chloride channel activator : Lubiprostone. | ®  Loperamide.
* Guanylyl eyclase agonist : Linaclotide. * W receptor agonist :
* No-H exchanger : Tenapanor. gluxadoline.

Medicine Revision ¢ v4.0 «+ Marrow 8.0 « 2024



----- Active space ----- HEPATO LOGY REVISION
Acute Hepatitis 00:00:27
Viral prodrome 2 -4 do%s —» Diseose =Rec0\/er5.
°* molaise. * Jaundice.
* Vomiting, * ALT, AST : »1000 W/L —> Hepa’f'\C_E Tl
* Hypoglycemio. (LT > pS). Failure Acute.
e’ciologl.j g

* Virus ¢ Hep A (M/c in childrer), Hep & (M/0), Hep @.
* Drug Induced Liver Injury GILD :
- Dose dependent : Paracetamol.
~ Dose independent : Idiosyneracy Rifampicin), hypersensitivity
(Carbmazep\ne, phenﬂ’co\n, azodhioprine, propg\’rh'\Oumc\\, Valproote, INHD.
* Toxin : Aleohol (Poor prognosis), rat Killer poison (Zine oxide).
* lschemic.

wilson disease/ autoimmune hepoed’ds/ Budd-Chiari syndrome.

Acute 5?0&&3 liver in pregnancy,
Hep A v/s Hep €

Hep A Hep €
Incubadion 30 days 40 days
Route of transmission Fecozoral
Never vertical Never parenteral/sexual
Pathophysiolooy Cytotoxic effect | immune-medioted (Cholestatic phase ©)
Risk of liver failure l'in 8,00,000 0.5-a%, 30% in pregnancy
RX Supportive
Chronicity -

Note : HBV + HDV —» S-30% rigk of hepoditis.

Liver Failure (Complication :
* pased on time of presentadion since joundice : ¢ Other Seodures :

- Fulminant failure : <7 daygs. - Loctic acidosis.
- Aeute failure : 7-al dayg. ~ Sepsis/mMODS.

* Coagulopoﬁchﬂ + encephalopoﬂchg. - Aeute Tubular Necrosis (ATRD.
INR 21D (Aewte | NHg — T 12T - Hypoglycemia/hyponatremia.

Medicine Revision ¢« v4.0 « Marrow 8.0 « 2024



Hepatology Revision - 199

Treatment :
* Supportive.
* Glucose supplementation : ISO g using 10% dextrose.
* Transplant : In liver failure.

PARACETAMOL POISONING
Toxic dose & »71.S 9

Time since dose Feotures Treotment
chrlars NAEZey WONie * Charcoal hemoper?us'\or\ :
I L T 1, i 1. Within %rs’c-Ar hrs.
* Abdominal pain. * N-acety eysteine (oo mg/ lﬁg) 3

Wwithin frst 16 hre.

78-96 hrs Fulminant hepatic Lailure.

Chronic Hepatitis 00:08:20

&’dologg :
* Non-alcoholic steatohepatitis (NASHD.
* Chronic Viral hepaditis : HBV, HCV.
* Autoimmune : SLe.
* Hemochromoatosis (Bronze pigmen’coecior\, small joint arthritis, pancreodic DM,
diloted cardiomyopoathy, hypogonadotropic hgpogonadism)
* Wikson's disease : Age <30 yrs.

Investigations : Clinical features :
* ALT, AST : | (€50 WD. * Asymptomatic usually,
= ALT > AST : Chronic hepatitis. * Wosting of muscle, %edgue.
- AST 7 ALT : Cirrhosis. * Attered sleep pottern.
* Fibroscan (Transient elastography : For * | libido.
cirrhosis.

° MR elas’cogmphg.

Progression :
> Portal HTN : I
* Vvariceal bleed.
® Ascites.
‘ _ %ﬂnﬂ | @
Chronic —>» COIHPQﬂSa‘ted_ * Hepa’c\c eﬂCQPhQ]OPQ{hB- ¢
nepoditic cirrhosis —>Liver failure : Decompensated
* Jaundice. _/ liver diseose.
> HCLC.
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Pa’chophgs'\olo% of Portal HTN :

'|\ Portal pressure T Flow X '|\ Resistance
| | a/t
y d/t
T systemic NO | Sinusoidal NO ¢ Lobules ——» Moiules
¢ * Sinusoidal vasoconstriction. Flbrous
Sphlanchmc vosdilation : * Sinusoidal defenestradion. centotions
TPer‘\pheroJ resistonce —» Hﬂperdgnamic circulodion. P
* | effective circulatory vol. ——> salt/water retention T sinusoidal/portal V. pressure
RARS +
Ascites £
C,ompensodrion : Tsp\en'\c vein pressure :
Porkosgs’cem‘\e collaterals ° Splenomega\g
(con lead 4o varices) * Hypersplenism :
compl'\codt'\ons . Thrombocg’copen‘\a
Portol HTN ¢ Liver failure :
. Thrombocg’copema : eavrliest lob ?mo\ing. * Joundice.
* Splenomegoly : earliest clinical ‘T"\nding. * Alopecio.
* varices (&ndoscopS) : D/% portosystemic . Dupuﬂ’cren’s contracture, ~ Aleohol induced.
colloterals. ® Parotid suoe\\'mg.

* Ascites : SBP, Hepotorenal s5ndrome (HR). * Palmay erg’chema, hgperpigmen’coecion.
O Hepoecic encephodopoechﬂ. O e\ﬂr\ecomasﬁa,

D/t | estrogen % defective

* Testiculor oecrophg.
SO reductase.

Q Capuec medusoe.

Hepatitis B & C 00:22:20

HEPATITIS &

’7 beﬁg ® —l

Acute hepoenhs '—S%> Chronic hepa’n’ns ——> Cirrhosis
(Sexual or parenteral (vertical transmission) : Liver Sailure.
route) : * Anti Hoc 106 +ve. 0 HTN.
Q Hbsng +ve. O Hbsng +ve.
* Hbefq +/-
g Reactivation (Acute on Chronic)

* Anti Hbe \5m : mnost
spec’\?\c marker.

QecoVer5 om0 s
* Hbsha —ve Immune tolerance > Immune clearance —» Inactive carrier phase :
9 : h ) o inSlarnmadion) h R
* Anti Hbs +ve. phose phase HEV DNA * Low
* Hoefg -ve. * vev oA T * Hev DNA | . (<3000 1W.
* Anti H&C Igm +ve. * Hbe Ag +ve. * Joundice. * Hbs Ag +ve.
* ALT, AST : Normol. * AT, ST : 1. * Hbe Ag -ve.

® ALT, AST : Normoal.
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Acute V/s Acute On Chronic Hepoditis :

Acute hepaditis ® | Acute on chronic hepatitis &
etiology Needle prick Reactivation of carrier
HbsAq +ve +ve
Hbefq +/- +ve
Serology | HEV DNA £3000 U ™"
Anti Hoe 1logm +ve +ve
q HbsAq +ve
Symptoms Severe
Progression 1o cirrhosis <S% High risk
Treatment : |
\ v
Acute Chrlomc
| / y
* Supportive care. cirrhosis &) cirrhosis O
* Indicotion for Rx
T INR LS. Treot * Hbe 95{“\/6- * Hbe Ag -ve.

- Jaundice ¢ >3 mo/dL. * HOV DNA Y30000 1. * Hev DA >2000 1
- Durodion : 24 wks. l

;

Tenofovir alafenamide «—Treak i€ ALT >4 times @ volues.
Serological Patterns :

(Pre—core mutonb).

HBsAg Anti HBS Anti HBC | HBeAq Interpretodion
+ - lgm + Acute hepoaditis, high infectivity
+ - [eS! + Chronic hepaditis, high infectivity

Acute hepoditis with h‘\gh in?ec’d\/i’cg :

+ = \3m -
Pre-core mutant (Does not produce HBeAq)
- - lom - Acute hepaditis
- - 19& - Remote infection
- + 19& - Recovered from acute hepotitis
_ + - = voceCinated
HEPATITIS C
Progression g
BS%
Acute hepoed’c\s - » Chronic hepa’d’ds i ———— Cirrhosis HCC.
Asymptomadic (Anicterio) : * Anti-HCV +ve. Liver Sailure.
° ﬂr\h HC\/ +\/€. O HC\/ QMQ +\/€. POr‘t&] HTM.
* HCV RNA +ve. l
extra hepadic manifestodions
. %69ren’s syndrome. * Lichen planus.
° Crﬁoglobulinem\a, * MPEN.

O Porphgria cutonea tordo.
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X 1a weeks.

Treotment :
o NSSA Inhibitors NSSB Inhibitors
velpatosvir Sofosbuvir

* Add Ribavirin ¢ 1§ cirrhosis (3.

Autoimmune Disorders

00:35:49

AUTOIMMUNE HEPATITIS
Type I Lupoid hepatitis.

* m/c in females.

* 3™ % 3™ decade.

* p/wsLe.

Pathogenesis :
C Lﬂmphop\asmacﬂ’dc
infltrote.
* Interface hepaditis : &/w
portal tract § hepo@cocg’ce.
* emperipolesis.

. Histologjic features.
* Rogette formadion.

Antibodies :
Tgpe |
° ANA.
* gmA (Smooth muscle Ab).

* pan (Bnti-octin Ab) : Poor prognosis.
* Anti sLA (Soluble liver 93) : most specific.

O A’cﬂp'\cod p-ANCA.

Clinical Presentation :
* Acute hepatitis + woaxing § waning jaundice.
= Po\gc\onod hﬂpergamma globudinem\a.
* Chronic hepatitis.

Tgpe a:
* Lrvm-1 (Also in Hep O.
® ALC-L
Note :
LKm-3 ¢ Drug induced.
LKvmM-3 : Hep D infection.

PeC V/s PSC
Pec (° biliary cirrhosis) P3C (I° sclerosing cholangjitis)
Host middle aged female. Young male.
Pathology F\u’céimmuf\@ in%mrﬁakc?rg Fibrosing o\es’crgc’c\-on of intra
destruction of intrahepotic bile duct. | § extrahepatic bile ducts.
* Sjogrens sgndrome.
Associodion ® Distal RTA. Ulceradive colitis.
* Xanthomo/xanthelosma.
Antibodies APA (Antimitochondriol Ab). Atypicol p-ANCA.
Intrahepadtic cholestasis + +
Symptoms Fatigue, pruritis.
Investigodion et t. mRCP (100D, ERCP.
Rx Ursodeoxycholic acid. Transplant.
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Wilson’s Disease 00:41:24

Gene : ATP Tb (Wilson's ATPase) of chromosome 13q,
Age : 3 - 30 yrs.

Pathogenesis :
* Failure of Cu™" to incorporate——» Degmdes—»i ceruloplosmin in serum
into ceruloplasmin ceruloplasmin + €10 mo/dL.

* Defective biliary excretion of Cu.

* Copper levels :
- Total S. Cu | .
~ Non-ceruloplasmin bound Cu : Urinary § free cu T 1 — Hepotic §

neuro\og'\cod SSmp’coms.

~ Ceruloplasmin bound Cu. { | | .

ln\/es{t'\ga’cion :
* | S ceruloplasmin : marker.

* Liver biopsy }e\old oo
* Quantitative Cu estimaodion.
Clinical Presentation :
Hepadic : CNS
* Acute hepotitis : ALP | + * dysarthria (/0.
Coomb’s —ve hemolytic anemio. * KF ring in descemet’s membrane :
* Chronic hepaditis : Non-specific.
- 480 yrs + non-specific - 95% in neuro Wilson.
s5mp+oms. = ©0% in hepadic Wilson.
— Fa’c&g liver. S Ps50h‘\oecr‘\c 35mp’coms.
~ Asymptomotic acT/psT 1. * Parkinson’s symptoms.
* Cirrhosis. * Dystonia. § posturing : Risus
* Decompensoded liver failure. sardonicus.
* Jaundice. * Wwing beoec'mg tremor.

Note : KF r‘mgs —» Also seen in cholestosis.

Others :
C Hﬂpoparod'hgro'\d'\sm. C Hemolgs'\s.
* Poncreatitis. . \n¥er’dh’v5/ recurrent abortion.
* Amenorrhoea. * Type a RTA.
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Treatment :
d-penicillamine : DOC.
- Started ot 4SO mQ DOS—QT> 1S g: Prevents worsening of neuro\og'\cod
s5mp’coms.
- 5/2 : myasthenia, membranous nephropathy, drug induced lupus
erlj’chemoecows, aplastic exisis.
* Trientere.

* 2inc: Release | metaliothionein —» T cu sequestration.

Hemochromatosis 00:48:00

O ﬂge : 240 5(&
* HFe gene of Chromosome bp.
* Pothogenesis a/t unrequlated. iron absorption.

Clinical Presentations :

® Chronic hepodci’c'\s : ® pronze agrey p‘\gmen‘coecion.
- Cirrhosis. O Tgpe 2¢ DM : Pancreodic diobetes.
~ Hepotomeqgaly : Aleohol T risk. * Diloted cardiomyopathy,

° Hﬂpogor\ado’cropic hﬁpogonad\sm.

* Non-inflammadtory arthritis of Irreversible.
a™ g 3 mCP joints.

* Hook-like os’ceophg’ces.

mManogement :
° \n\/es’cigoedon :
- Serum ferritin + transferrin soturation rokio : 1 1.
- Ca8aY mutation : gold standard.
* Rx: Ph\ebo’comﬂ.

Decompensated Liver Disease 00:54:34

Decompensoec‘\on :
* Vvariceal bleed.
) i . /% por’cod HTNL
® pscites @ earliest sign.
* Joundice d/t liver Sailure.
O Hepoedc encephalopoechg,
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ASCITES

Serum Ascitic Albumin Grodient :

ARG = S. albumin — lasc'\’dc Quid albumin

v v
<) (LOtlm LARS) >l (H'\Slh LARS)
v v v v
Low pro’ce‘m H'\Sh pro’ce‘m Low pro’ce‘m H'\Sh pfo’ce'm
Nephrotic Peritoneal Portol HTN BuUdd. Chiari
s5ndrome carcinomodosis sﬂndrome

Treotment of Ascites :

Srode X

arode | Solt restriction <ag/doy,

Spironolactone 100 mg/ dL (Mo : 400 mg/ d) +
Furosemide 40 mg/ dL (mox : 160 mg/ 1)

arade a
lNO response
Diuretic resistont ascites —» TIPSS.
Grade 3 Large volume paracentesis Mo response TIPSS.
TIPSS ¢ Trangugujar intrahepodtic por’cosgs’cemic shunt.
Qe?rac’corg oscites :
* Diuretic resistant ascites * Diuretic intoleront/

- No response after mox dose. Intractoble ascites :
- Rx: TIPSS. Not ’co\eroedng o\rug.

Spontaneous Bacterial Peritonitis (SBF) :
* Ascitic Sluid WBC ¢ 7S00 cells/UL or PN 73S0 cells/ UL in absence of surgically
+ treotable source of infection.
Culture +ve : €. coli (M/o).
* Danger signs : Abdominal pain, fever with chills, sepsis.

Vorionts :
°* monobacterial non—neu’crocg’dc oscites (MNNR) : Gram +ve. mild,
* Culture negodive neutrocytic ascites (CNNPD.

Treotment :
* Inj. CeMrioaxone ag IV THS x S daygs.
C Prophﬂlax'\s : NorSloxacin 400Mg.
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Hepotorenal Syndrome (HRS) :

* Functional kidney disease : Pre-renal Failure + unresponsive to Sluids.

* No structural H‘\o\neg disease (KFT : @, except creadinine).

* D/t splanchnic vasodilation —» Intrarenal vasoconstriction.
Treodment :

* Transplant.

* Terlipressin  OR

* Norepinephrine  OR

vosoconstrictors : 1§ planned Lor transplont.
* Subcutaneous octreotide

+
Oral midodrine.

Hepatopulmonary Syndrome P :

Clinical features : Pathophysiology * Splanchnic vasodilation
* Cirrhosis with portol HTN. —> Intrapulmonary vasodilation, A-V
* Dyspneo. connections —» V/Q mismatch —»
° C\uubb'mg. Hypoxio.

* Platypnea (Dgspnea on s’cand'mg)/ Investigations : Bubble ECHO.
Orthodeoxia (|, in 04 soturation. Rx : Transplantation.

HEPATIC eNCEZPHALOPATHY
Reversible portosystemic encephalopathy (Type ©.
Note :
* Type A encepholopathy d/t Sulminont hepoditis.
* Type &: TIPSS,
Pa’chophgs‘\olog}j :
undetoxified ammonio. +  Other ammonia reloted products : mercaptans,

phenol, manganese, aromatic amino acias.

ﬂs’cro%’ces < Toxic

NHy + Glutamode > Glutamine —> 3° neuronal njury,
O H'\Sh in CSF.
* Bind to NMDA receptors.
Precipi’ca’cing Foctors :

* Alkalosis : * T NH3 production :
= Hﬂpovo\emia, VOmi’dng, - Sepsis.
dehydrodion. - ugl bleed.
— Hypokalemio. - | protein intake.

\

* Renal failure. Constipadion.

J 6enzodiazep\nes.
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west Haven Criterio :

Srode Chavacteristics

mMinimal
Covert He * Short attention span.
* Sleep disturbance.

evoluation : P35chome+r'\c test

a * Personality § behavioral change, asterixis.

5 * Disorientadion, clonus, rigidity, hgperre%ex\a.
Overt He ® Responsive to pain.

A * Comotose.

O Tr‘\phasic waove on eeq,

Treotment :
* Lactulose bowel wash ¢ | pr of lumen —> | NHy".
* Rifoximine.
°* LOLA.

HEPATIC VENOUS PRESIURE GRADIENT (HVPE)

* HVPG = Wedged HVP - free HVP
* Sinusoidal pressure : b mmkg —> Pathology ®.

Couse WHVP | FHVP | HVPG
Pre—hepadic ERPVO N N N
Intrahepadic Cirrhosis i N ™1 ERPVO : extrohepodic
Post-hepatic | Budd. Chiari ! i N portal vein obstruction.
Important Formulae 00:49:58

Anion Gop :
* Serum anion gap : Na" = (€I + HCOZ.
* urine anion gap (UAGY = Unmeasured anions — unmeasured coions.
NAGMA : Normal anion gap metabolic acidosis.
* LosS of HCO,” is compensated by cI.
* Seen in RTA, ViPomo.
- RTA: H' not excreted — || NH." in urine —> UAG +ve.

HAGMA : H'\Sh anion goap metabolic acidosis.
* 1 in unmeasured anions (heto acids, lactic acid, uremic toxins, aleohoD.

* Anion qop & unmeasured anions.

Stool Osmotic Qop :
* mMeasured stool osmolarity - a (N + ¥,
* 1 osmotic gap = osmotic diarrhea.
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