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Introduction

�
M

r. S
�

76 year-old
�

Father of four children (grow
n ups) 

�
Form

er heavy vehicle driver
�

From
 Colom

bo suburbs



Background history of,
�

Hypertension
�

Dyslipidaem
ia

�
Pulm

onary tuberculosis-sm
ear positive, treatm

ent com
pleted 25 

years back

�
Independent on Basic and Instrum

ental ADL



Presenting com
plain

�
He presented to Em

ergency Treatm
ent U

nit (ETU
) w

ith a fall follow
ing sudden 

transient loss of consciousness
�

O
ccurred w

hile w
aiting at the bus stop

�
N

o proceeding ill health
�

He had w
aited at the bus stop around 20 m

inutes w
hen he felt lightheadness, and 

nausea 
�

Could rem
em

ber feeling unw
ell and sw

eating
�

Then ǁ
enƚ ͞blank͟ ǁ

aƐ hoǁ
 ƚhe paƚienƚ deƐcribed iƚ and coƵld noƚ rem

em
ber 

anything afterw
ards

�
He had fell on the ground, hit forehead on the pavem

ent resulting in a laceration
�

N
o undue pain suggestive of fractures or dislocations



�
He denied proceeding chest pain, palpitations, dizziness or aura

�
There w

ere no acute onset neurological sym
ptom

s such as visual changes, 
w

eakness, headache or neck pain
�

According to eye w
itness; brief period of LO

C around 1-2 m
inutes and 

spontaneously regained the consciousness
�

N
o abnorm

al lim
b m

ovem
ents

�
N

o lateral tongue biting, incontinence or post-ictaldrow
siness



�
Several episodes of LO

C had occurred during last three w
eeks; around 2-3 episodes per 

w
eek

�
Tw

o of those had resulted in falls 
�

In other instances, as he w
as getting the prodrom

al sym
ptom

s he w
as able to sit dow

n on 
a chair, bed or floor depending on the circum

stances
�

Those episodes w
ere not specifically associated w

ith standing from
 lying dow

n position, 
turning the neck, prolonged standing, cough or m

icturition
�

Am
ong the tw

o previous falls last fall had occurred 4 days prior to the index adm
ission

�
It had occurred w

hile cleaning the house
�

He felt the lightheadness, grabbed a w
indow

 bar and tried to sit dow
n before losing 

consciousness, but had failed resulting a fall
�

W
hen he regained the consciousness w

as lying on the floor and able to get up on his ow
n

�
He attributed these sym

ptom
s to exhaustion and did not seek m

edical attention



U
pon assessm

ent by the ETU
 team

«
«

.

�
Patient w

as conscious and rational
�

There w
as a bleeding forehead laceration for w

hich suturing had been arranged
�

Pulse rate w
as 68 bpm

 w
hich w

as regular 
�

Blood pressure recorded as 100/60 m
m

Hg
�

ECG show
ed sinus rhythm

 w
ith no evidence of conduction delay

or changes to 
suggest acute ischaem

ia
�

Possible hypoglycem
ia had been excluded as capillary blood sugar on adm

ission  
w

as 120 m
g/dl 



DƵƌiŶg fƵƌƚheƌ aƐƐeƐƐŵ
eŶƚ͙

͙
͙

�
Patient adm

itted to have gradual onset exercise intolerance and fatigue for last 8 
m

onths
�

M
oderate exertionaldyspnea (N

YHA class 2)
�

Also adm
itted slow

ly progressive bilateral low
er lim

b sw
elling for last 6 m

onths
�

But there w
as no orthopnea or paroxysm

al nocturnal dyspnea
�

He had noticed passage of frothy urine recently, but denied having change in 
urine volum

e or haem
aturia

�
He denied LO

A, LO
W

, fever or night sw
eats

�
N

o history of cold intolerance or recent w
eight gain to suggest hypothyroidism

�
N

o history of chronic cough



Com
prehensive G

eriatric Assessm
ent

M
ood:

�
He had low

 m
ood (felt sad all the tim

e and find it difficult to feel plessure
from

 
previously pleasurable activities), but reactive

�
He did no have active or passive suicidal ideas

Cognition:
�

N
o com

plains related to im
paired cognition

Sleep:
�

Experienced sleep disturbances-difficulty in initiation of sleep and frequent 
aw

akening during night



�
N

o vision or hearing im
pairm

ent
�

Good dentition
�

N
o dysphagia/ GO

RD sym
ptom

s
�

Bow
el habits w

ere norm
al

�
Appetite w

as norm
al

�
N

o recent loss of w
eight

�
Consum

ed a rice based diet containing adequate 
am

ount of protein and calories
�

Diet contained adequate am
ount of dietary fibers 

and m
icronutrients

�
N

on vegetarian
�

M
ini N

utritional Assessm
ent: 12/14 (norm

al 
nutritional status)



Delirium
:

Confusion Assessm
ent M

ethod (CAM
) criteria 

negative

M
M

SE: 26/30
O

rientation 10/10

Registration 3/3
Recall 2/3
Attention and calculation 5/5

Language 5/8
Copying 1/1

G
DS:10/15 (m

oderate depression)



Past m
edical history

�
Hypertension diagnosed 10 years back

�
O

n treatm
ent w

ith good com
pliance

�
Dyslipidem

ia diagnosed 3 years back

�
Sm

ear positive
pulm

onary tuberculosis diagnosed 25 years back
�

Standard ATT has been com
pleted 

�
N

o history of reactivations



�
N

o history of past surgeries
�

N
o know

n allergies

Routine m
edications included, 

�
Am

lodipine 10 m
g daily 

�
Losartan 50 m

g tw
ice a day

�
Atorvastatin 10 m

g nocte



Social history
�

Past history of sm
oking tw

enty pack years, stopped 25 years back w
hen he w

as 
diagnosed w

ith TB
�

Consum
ed 2 units of alcohol per w

eek
�

Lived in his ow
n house w

ith w
ife and youngest son w

ho w
as unm

arried 
�

Prim
ary care giver for his 65 year old w

ife w
ho is fully dependent for last one year, 

follow
ing a hem

orrhagic stroke
�

Significant care giver burden (U
sing 22 item

 Zaritburden interview
-score of 45)

�
Respite care giver for the w

ife w
as the younger son

�
Previously a heavy vehicle driver, but unem

ployed for last one year
�

N
o stable source of incom

e
�

Financial support w
as from

 children
�

Receiving governm
ent w

elfare benefits 



22 Item
 Zarit

Burden 
Interview



Concerns of patient

�
Patient w

as concerned about recurrent episodes of LO
C

�
Believed those m

ight have caused by lack of rest
�

Expected a cure for his sym
ptom

s, so he could continued to care for his w
ife



Exam
ination findings

BM
I 23.8 kg/m

2
Pale, anicteric
Periorbital oedem

a
N

o palpable lym
ph nodes or salivary gland enlargem

ent
N

o finger clubbing
Significant low

er lim
b pitting oedem

a-Grade 3
Also noted to have soft tissue sw

elling of scrotum

CVS:
Jugular venous pulse not elevated
PR 64 beats per m

inute, regular 
BP 110/70 m

m
Hg in supine position and 100/70 on standing

DR, heart sounds w
ere m

uffled
N

o m
urm

urs



RS: 
O

xygen saturation w
as 96%

 on am
bient air

Dullness to percussion and dim
inished breath sounds at the lung bases

Abdom
en: 

no organom
egaly/other m

asses, no ascites

M
usculoskeletal: 

norm
al



N
eurology: 

GCS 15
B/L pupils w

ere equal and reactive to light
Fundoscopic

exam
ination-N

o optic disc oedem
a

N
o neck stiffness/ kernig

sign negative

Cranial nerve exam
ination norm

al
Cerebellar signs negative
U

L and LL tone, pow
er and reflexes norm

al
N

o sensory im
pairm

ent



M
obility and balance:

�
Gait norm

al
�

TU
G-16 seconds

�
Chair rise test-15 seconds

�
Grip strength-good

�
4 point balance test-4/4

Fracture risk assessm
ent:

FRAX score (w
ithout BM

D)
M

O
P # risk: 4.3%

      Hip # risk: 1.9%



Functional Capacity:

�
Independent on BADL (assessed w

ith 
Barthelindex)

�
Law

ton instrum
ental activity scale-6/8



Fraility
scale 4

Living w
ith very m

ild frailty



Problem
s

�
Recent onset recurrent syncope and falls in an 
independently functioning older adult w

ith only m
ild 

frailty
�

Slow
ly progressive bilateral low

er lim
b edem

a w
ith 

associated pleural effusion and pericardial effusion 
w

ith no features of heart failure
�

Prim
ary care giver for the spouse resulting significant 

care giver burden and m
oderate depression 

�
Socioeconom

ic issues w
ith lack of financial stability 

and independence in the older age



IN
VESTIG

ATIO
N

S
W

BC
7.6 (N

65%
, L 27%

, E 3%
)

HB
9.3

M
CV

88

PLT
257

N
orm

ocytic norm
ochrom

ic anem
ia. Evidence of chronic 

inflam
m

atory process w
ith m

oderate roulex
form

ation

Creatinine
2.3 m

g/dL
(0.7-1.3)

eG
FR

27.6 

Sodium
138 m

Eq/L
(135-145)

Potassium
3.7 m

Eq/L
(3.5-5.2)

Album
in 

corrected
calcium

2.6 m
m

ol/L
(2.2-2.7)

M
agnesium

0.96 m
m

ol/L
(0.85-1.10)

Total 
Protein

52 g/L
(60-83)

Album
in

17 g/L
(34-54)

Globulin
45 g/L

(23-34)

ALT
45 U

/L
(7-56)

AST
35 U

/L
(8-33)

ESR
87 m

m

CRP
12 m

g/dL
(<6)



FBS
86 m

g/dL
(80-100)

HBA1c
5.6%

(< 5.7)

TSH
2.6 m

U
/L

(0.4-4.1)

U
FR

Protein +++
Pus cells 2-3
Red cells N

il

U
rine protein: 

creatinine ratio
7.06 m

g/m
g (>3.5)

24 hour urine 
protein

4266 m
g/ 24 hours (<150)

U
rine

Acid Fast 
Bacilli staining

N
egative

U
rine Bence

Jones 
proteins 

Positive

ECG
Sinus rhythm

. HR 64 bpm
. N

orm
al voltage 

com
plexes

N
o acute ischaem

ic
changes

High 
sensitive 
troponin I 

N
egative

N
T pro BN

P
315

pg/m
L (<450)

24 hour 
holter
m

onitoring

Interm
ittent high grade atrio-ventricular block w

ith 
spontaneously reverting back to sinus rhythm



Chest radiograph 
M

oderate pulm
onary edem

a and bilateral pleural effusions

Transthoracic echocardiography 
Concentric hypertrophy of the left ventricle.Diastolic dysfunction.LV 
ejection fraction of 65%

.Thin rim
 of pericardial fluid

U
ltrasound scan abdom

en 
N

o hepatom
egaly or splenom

egaly. Kidney sizes w
ere norm

al.Slightly 
increased renal echogenicityInterferon G

am
m

a Release Assay
N

egative

AN
A

N
egative

Com
plem

ent C3 and C4 levels
N

orm
al

AN
CA

N
egative



�
Because of nephrotic

range proteinuria renal biopsy 
w

as arranged
�

Renal biopsy show
ed am

orphous m
aterial deposited 

in the m
esangium

of the glom
eruli and the blood 

vessel w
alls w

hich w
as not stained by the im

m
uno

stain used. 
�

U
se of Congo red highlighted eosinophilic

m
aterial in 

salm
on pink colourand light apple green birefringent

w
as present under polarized light w

hich w
as 

suggestive of am
yloid deposition

�
Abdom

inal fat pad biopsy revealed only m
ature 

adipose tissues only and w
as negative for am

yloid 
deposition



�
Serum

 protein electrophoresis show
ed an 

abnorm
al m

onoclonal band in the gam
m

a 
region w

ith im
m

unoparesis
�

Serum
 free light chain assay show

ed 
m

onoclonal gam
m

opathy
of lam

bda light 
chains

�
Bone m

arrow
 aspiration show

ed 20%
 

plasm
a cells. N

o evidence of am
yloid 

deposition in bone m
arrow

�
X-Ray skeletal survey did not show

 any 
lytic lesions

�
But w

hole body M
RI show

ed m
ultiple T1 

low
 T2 and STIR high signal intensities in 

T8, T11 and L3 vertebral bodies 
suggestive of m

ultiple m
yelom

a



Conclusion

�
Diagnosis of AL am

yloidosis associated w
ith m

ultiple m
yelom

a w
ith  renal 

and cardiac involvem
ent w

as m
ade depending on the clinical context and 

investigation findings
�

Cardiogenic syncope due to interm
ittent high grade AV block in the 

background of cardiac am
yloidosis



M
anagem

ent

�
M

ultidisciplinary team
 m

eeting w
as arranged w

ith the participation of the 
consultant haem

atologist, cardiologist, nephrologist and psychiatrist
�

Perm
anent cardiac pacem

aker im
plantation w

as arranged considering the 
high risk of progression to com

plete heart block 
�

Diagnosed w
ith m

oderate depression and started on antidepressants
�

He w
as not a candidate for autologous stem

 cell transplant
�

As for definitive treatm
ent chem

otherapy w
ith CyBorD

(cyclophospham
ide + 

bortezom
ib + dexam

ethasone) w
as planned

�
Fam

ily m
eeting w

as arranged and patient and fam
ily m

em
bers w

ere 
explained regarding the diagnosis and treatm

ent plan



Follow
 up

�
U

nfortunately, he did not have favorable hem
atologic or clinical responses, 

and continued to decline functionally over the next few
 m

onths
�

PPM
 w

as functioning properly, but had several hospital adm
issions w

ith 
w

orsening heart failure w
hich w

ere m
anaged sym

ptom
atically w

ith 
diuretics

�
Renal functions w

ere also declining gradually, but he did not consent
�

for renal replacem
ent therapy



�
Ten m

onths after his initial diagnosis patient had presented w
ith sepsis follow

ing 
low

er respiratory tract and urinary tract infections
�

Detected to have persistent hypotension w
ith hypoglycaem

ia
(45m

g/dl), 
hyponatraem

ia
(128m

m
ol/l) and elevated potassium

 level (5.4 m
m

ol/l) 
�

Patient w
as m

anaged as for hypoadrenalism
w

ith IV steroids for w
hich he had a 

favorable response initially 
�

How
ever patient rapidly deteriorated and succum

bed to septic shock
�

Pathological postm
ortem

 w
as not consented

�
??? Sepsis induced adrenal insufficiency

�
??? Adrenal am

yloidosis



AL Am
yloidosis

�
AL system

ic am
yloidosis occurs as a result of abnorm

al light chain 
protein deposition

�
Approxim

ately 20%
 of patients w

ith AL am
yloidosis present w

ith 
coexisting m

ultiple m
yelom

a, w
hile the rest are diagnosed w

ith other 
plasm

a cell dyscrasias
�

The heart (82%
) and kidneys (68%

) are the m
ost com

m
on sites of 

deposition 
�

Additionally, the liver, nervous system
, and gastrointestinal tract are 

often involved



�
AL am

yloidosis occurs m
ore com

m
only in the elderly

�
The average age of a patient w

ith AL am
yloidosis is 64 years, w

ith an 
age range of 50-80 years

�
Tw

o-thirds of the elderly patients w
ith AL am

yloidosis are m
ales



�
The clinical diagnosis of AL am

yloidosis is quite challenging and often 
delayed due to variable, nonspecific sym

ptom
s depending upon the organs 

involved

�
Clinical presentations that should lead to consideration of am

yloidosis 
includes,
9

non-diabetic nephrotic
range proteinuria

9
cardiac failure w

ithout aortic stenosis or hypertension
9

unexplained peripheral neuropathy

�
Very specific signs such as m

acroglossia
and periorbital purpura

is often not 
present



M
acroglossia

Raccoon eyes

Subcutaneous 
nodules and plaques



�
The m

edian tim
e from

 sym
ptom

 onset to clinical diagnosis is approxim
ately 

seven m
onths

�
It took around eight m

onths to confirm
 the diagnosis and start definitive 

treatm
ent in our patient !!!!!!

�
Earlier am

yloidosis diagnosis correlates w
ith im

proved clinical outcom
es 

because of end organ dam
age

�
Renal involvem

ent in am
yloidosis is associated w

ith an increase in m
orbidity 

and m
ortality



�
A biopsy is the gold standard for diagnosis and it should be perform

ed w
hen 

am
yloidosis is suspected

�
The biopsy m

ay be perform
ed on a fat pad, bone m

arrow, or other suspected 
organs. 

�
Staining w

ith hem
atoxylin

and eosin as w
ell as periodic Acid-Schiff (PAS) m

ay 
detect the depositions outside the cells as shapeless pink m

aterial
�

Congo red staining w
ith apple-green birefringence under polarized light is 

pathognom
onic for am

yloid protein deposition



Cardiac Am
yloidosis

�
Cardiac am

yloidosis (CA) causes an infiltrative restrictive cardiom
yopathy

�
M

ost com
m

on CA types are light chain am
yloidosis (AL) caused by m

onoclonal 
im

m
unoglobulin light chains and transthyretin

am
yloidosis (ATTR)

�
Cardiac am

yloidosis should be suspected in patients w
ith: 

9
U

nexplained LV hypertrophy
9

Patients w
ith aortic stenosis w

ith features associated w
ith cardiac am

yloidosis
9

Patients w
ith sym

ptom
s or signs typical of AL or ATTR am

yloidosis and HF
9

Patients w
ith a condition highly associated w

ith cardiac am
yloidosis (eg, system

ic AL 
am

yloidosis)



�
Echocardiography is the initial im

aging test of choice for diagnosis of 
cardiac am

yloidosis
�

Infiltration of the ventricular w
alls produces an appearance of 

hypertrophy (com
m

only biventricular) w
ith nondilated

or sm
all 

ventricles
�

Reduction in global longitudinal strain (a m
easure of systolic function) is 

one of the earliest m
arkers 

�
characteristic pattern of relative apical sparing of longitudinal strainÆ
preserved apical longitudinal shortening and im

paired basilar shortening
�

͞CherrǇ on ƚop͟ paƚƚern
�

high sensitivity (93 percent) and 
specificity (82 percent) for cardiac am

yloidosis



Typical echocardiographic findings of 
cardiac am

yloidosis and their diagnostic 
accuracy (sensitivity and specificity)



�
Cardiovascular m

agnetic resonance (CM
R) is a key test in the diagnosis of cardiac 

am
yloidosis

�
Cardiac am

yloidosis has a highly characteristic appearance on CM
R im

aging 
perform

ed w
ith late gadolinium

 enhancem
ent

�
Three progressive LGE patterns are identified in cardiac am

yloidosis, 
�

N
one

�
Subendocardial

�
Transm

ural

�
These patterns correlate w

ith the degree of m
yocardial infiltration

�
Endom

yocardialbiopsy is required only in selected patients 
�

Tissue biopsy is not required w
hen other findings are diagnostic for the presence 

and type of cardiac am
yloidosis



Treatm
ent

�
Treatm

ent of AL renal am
yloidosis is focused on elim

ination of the m
onoclonal 

proteins and the plasm
a cell clones w

ith chem
otherapeutic agents w

hich m
ay help 

to prevent organ dam
age

�
All patients w

ith new
ly diagnosed AL am

yloidosis need to be assessed to 
determ

ine eligibility for autologous hem
atopoietic cell transplantation

�
For m

any years standard treatm
ent of patients w

ith AL am
yloidosis w

ho w
ere not 

candidates for HCT w
as m

elphalan
and

prednisone
�

This has been replaced currently w
ith bortezom

ib-based regim
ens



�
Preferred com

bination isdaratum
um

ab,cyclophospham
ide,bortezom

ib, 
and

dexam
ethasone

(dara-CyBorD)

�
This has been show

n in a phase 3 trial (AN
DRO

M
EDA) w

hich dem
onstrated that 

addition ofdaratum
um

ab
to CyBorD

deepened responses and delayed m
ajor 

organ deterioration





�
If daratum

um
ab is not available, preferred regim

ens w
ould be  cyclophospham

ide, 
bortezom

ib, and dexam
ethasone (CyBorD) or bortezom

ib,m
elphalan, and dexam

ethasone 
(BM

D)

�
For AL am

yloidosis, CyBorD
is usually adm

inistered on a 28-day cycle

�
If available,daratum

um
ab-hyaluronidase

(1800 m
g

daratum
um

ab
w

ith 30,000 units 
hyaluronidase) is adm

inistered subcutaneously,
�

once a w
eek for cycles 1 and 2

�
then every tw

o w
eeks for cycles 3 through 6

�
then every four w

eeks until disease progression or for a m
axim

um
 of tw

o years

Bortezom
ib

1.3 to 1.5 m
g/m

2subcutaneous
once a w

eek

Cyclophospham
ide

500 m
g (total dose) by m

outh
once a w

eek

Dexam
ethasone

20 to 40 m
g by m

outh
once a w

eek



�
U

nfortunately poor treatm
ent outcom

es seen 
in elderly !!!!

�
M

ay be due to their advanced ages, tim
e delay in 

diagnosis, aggressive pathogenesis of AL 
am

yloidosis, and poor Karnofsky perform
ance scores

�
Patients that have a coexisting M

M
 have a w

orse 
prognosis than patients w

ho do not
�

Patients w
ith glom

erular involvem
ent in the renal 

biopsy are at increased risk of end-stage renal 
disease

�
These patients m

ay require renal replacem
ent 

therapy or kidney transplantation w
ith the 

progression of the disease





Sum
m

ary

�
M

ultifactorial evaluation and intervention is recom
m

ended in older patients w
ith 

syncope and unexplained falls because m
ore than one possible etiology m

ay be 
present

�
It is im

portant to consider am
yloidosis as a differential diagnosis in evaluating 

elderly patients presenting w
ith low

er extrem
ity edem

a or presyncope/ syncope 
w

ith unexplained LVH as earlier diagnosis correlates w
ith im

proved clinical 
outcom

es




