
F R O M  C R I S I S  T O  C U R E  
 

T H E  M U L T I D I S C I P L I N A R Y  M A G I C  A G A I N S T  T H E  M I G H T Y  M U C O R

P U L S E

T H A N E  •  2 0 2 3  •  V O L  7

A  6 6 - y e a r  o l d  m a l e  p a t i e n t  p r e s e n t e d  t o
t h e  o u t p a t i e n t  d e p a r t m e n t  i n  M a r c h  2 0 2 3
w i t h  c o m p l a i n t s  o f  g e n e r a l i s e d  w e a k n e s s
p e r s i s t i n g  f o r  f o u r  m o n t h s ,  a s s o c i a t e d
w i t h  w e i g h t  l o s s  o f  8  k g  a n d  p o o r
a p p e t i t e .  H e  a l s o  r e p o r t e d  h o a r s e n e s s  o f
v o i c e ,  a  h i s t o r y  o f  i n t e r m i t t e n t  f e v e r  o v e r
t h e  s a m e  d u r a t i o n ,  a n d  c o u g h  w i t h
m u c o i d  e x p e c t o r a t i o n .  

N o t a b l y ,  t h e  p a t i e n t  h a d  a  h i s t o r y  o f
u n c o n t r o l l e d  t y p e  2  d i a b e t e s  m e l l i t u s  a n d
h a d  p r e v i o u s l y  b e e n  h o s p i t a l i z e d  f o r
C O V I D - 1 9  p n e u m o n i a ,  r e q u i r i n g  a  t w o -
w e e k  h o s p i t a l  s t a y  a n d  c o r t i c o s t e r o i d
t r e a t m e n t .  H e  h a d  a  r e g u l a r  a l c o h o l  i n t a k e
a n d  t o b a c c o  c h e w i n g  h a b i t  b u t  w a s  a  n o n -
s m o k e r .

T h e  i n i t i a l  i n v e s t i g a t i o n s  r e v e a l e d  a n e m i a
( h e m o g l o b i n  -  8 . 7 g / d L ) ,  w h i l e  t h e  s p u t u m
m i c r o b i o l o g i c a l  t e s t s  w e r e  n e g a t i v e  f o r
t u b e r c u l o s i s ,  f u n g a l  o r  b a c t e r i a l
i n f e c t i o n s .  
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Presenting
symptoms

Weakness since 4 months

Poor appetite

Weight loss

Hoarseness of voice

Intermittent fever

Cough

Medical 
history

Uncontrolled diabetes

Corticosteroid treatment

for Covid-19 pneumonia

Regular alcohol and

tobacco consumption
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D e t a i l e d  i n v e s t i g a t i o n s  
w e r e  p e r f o r m e d ,  i n c l u d i n g  

a  p l a i n  H R C T  c h e s t  a n d
s p u t u m  m i c r o b i o l o g i c a l

t e s t s .
 

H o w e v e r ,  o w i n g  t o  t h e
p a t i e n t ' s  c l i n i c a l

p r e s e n t a t i o n  a n d  H R C T
f i n d i n g s ,  e m p i r i c a l  a n t i -
t u b e r c u l a r  t h e r a p y  ( A T T )

w a s  i n i t i a t e d  i n  D e c e m b e r
2 0 2 2  -  c o m p r i s i n g  H R Z E

( i s o n i a z i d ,  r i f a m p i c i n ,
p y r a z i n a m i d e  a n d

e t h a m b u t o l )

R e p e a t  H R C T  c h e s t  r e v e a l e d  l e f t  u p p e r  l o b e  c o n s o l i d a t i o n
w i t h  c e n t r a l  b r e a k d o w n  c h a n g e s .  
U p o n  e x a m i n a t i o n  t h e  p a t i e n t  h a d  s i g n i f i c a n t  p a l l o r ,
t a c h y c a r d i a ,  g r a d e  3  c l u b b i n g ,  a n d  c o a r s e  c r e p i t a t i o n s  i n
t h e  l e f t  s u p r a s c a p u l a r  a n d  i n f r a s c a p u l a r  a r e a s .  
B l o o d  t e s t s  i n d i c a t e d  p e r s i s t e n t  a n a e m i a ,  u n c o n t r o l l e d
b l o o d  s u g a r  l e v e l s ,  a n d  e l e v a t e d  e r y t h r o c y t e  s e d i m e n t a t i o n
r a t e .  

U n f o r t u n a t e l y ,  t h e  p a t i e n t ' s  c l i n i c a l  c o n d i t i o n  w o r s e n e d  t h r e e
m o n t h s  a f t e r  i n i t i a t i n g  A T T ,  p r o m p t i n g  r e f e r r a l  t o  J u p i t e r
H o s p i t a l ' s  P u l m o n o l o g y  D e p a r t m e n t  b y  a n  i n t e r n a l  m e d i c i n e
s p e c i a l i s t ,  f o r  f u r t h e r  e v a l u a t i o n .  

T h e  d i f f e r e n t i a l s  w e  c o n s i d e r e d  w e r e  –  
1 .  M a l i g n a n c y  i n  v i e w  o f  h o a r s e n e s s ,  c a v i t a t o r y  l e s i o n  &  w e i g h t  l o s s  
2 .  M u l t i D r u g  R e s i s t a n t  T u b e r c u l o s i s
3 .  N o n  T u b e r c u l o u s  M y c o b a c t e r i a l  I n f e c t i o n
4 .  P u l m o n a r y  F u n g a l  I n f e c t i o n s

F u r t h e r  i n v e s t i g a t i o n s ,  i n c l u d i n g  s p u t u m  t e s t s ,  w h o l e - b o d y  P E T
s c a n ,  a n d  b r o n c h o s c o p y ,  w e r e  p e r f o r m e d  t o  e s t a b l i s h  a  d e f i n i t i v e
d i a g n o s i s .



P E T  s c a n  s h o w e d  P e r i p h e r a l  m e t a b o l i c  a c t i v i t y  i n
c o n s o l i d a t i o n  w i t h  c e n t r a l  b r e a k d o w n  c h a n g e s  i n  l e f t  u p p e r
l o b e  w i t h  a  S U V  o f  1 3 . 5 .
B r o n c h o s c o p y  f i n d i n g s  s h o w e d  a b s e n t  l e f t  v o c a l  c o r d
m o v e m e n t  a n d  t h i c k  p u r u l e n t  s e c r e t i o n s  o c c l u d i n g  t h e  l e f t
u p p e r  l o b e  s e g m e n t a l  b r o n c h u s .  

T e s t s  f o r  M y c o b a c t e r i u m  t u b e r c u l o s i s  ( M T B )  u s i n g  G e n e X p e r t
a n d  a c i d - f a s t  b a c i l l i  ( A F B )  s t a i n  a n d  c u l t u r e  w e r e  n e g a t i v e
b u t  f u n g a l  s t a i n  w a s  p o s i t i v e  f o r  a s e p t a t e  h y p h a e ,
s u g g e s t i v e  o f  m u c o r .
A s p e r g i l l u s  g a l a c t o m a n n a n  t e s t i n g  a l s o  r e t u r n e d  p o s i t i v e
r e s u l t s .   
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A multi-disciplinary 
approach

An infectious disease specialist was consulted, and a
decision was made to initiate treatment with

liposomal amphotericin B combined with Surgical
resection of left upper lobe. 

 
A thoracic surgeon's opinion was taken, and

lobectomy was planned to remove the affected
lung tissue. 

 
Patient could not afford the liposomal

Amphotericin, hence in consultation with ID
specialist it was later replaced by conventional

amphotericin B overlapping with posaconazole. 

T h e  p a t i e n t  w a s  a d m i t t e d  a n d  s t a r t e d  o n  l i p o s o m a l  a m p h o t e r i c i n  B .  

P a t i e n t  h a d  m o d e r a t e  r i s k
o f  s u r g e r y  i n  v i e w  o f  l o n g
s t a n d i n g  u n c o n t r o l l e d  D M ,
d e - c o n d i t i o n i n g ,  p o o r
n u t r i t i o n ,  a l c o h o l i s m ,
c o m p r o m i s e d  l u n g
f u n c t i o n s  a n d  m u c o r
m y c o s i s .  

B e f o r e  s u b j e c t i n g  t h e
p a t i e n t  t o  h i g h  r i s k  s u r g e r y
w e  d e c i d e d  t o  r e c o n f i r m
t h e  t i s s u e  i n v a s i o n  a s  t h i s
m u c o r  m y c o s i s  p r e s e n t a t i o n
w a s  u n u s u a l  w i t h  c h r o n i c
s l o w  p r o g r e s s i o n .  



T h e  s m a l l  p a r t  o f  t h e
a d h e r e n t  c a v i t y  h a d  t o
b e  l e f t  b e h i n d .

A p p r o p r i a t e  p r e c a u t i o n s
w e r e  t a k e n  t o  p r e v e n t
s p i l l a g e .

T i s s u e  b i o p s y  c o n f i r m e d
t h e  p r e s e n c e  o f  b o t h
m u c o r m y c o s i s  i n  t h e
w a l l  a n d  a s p e r g i l l o s i s
i n  t h e  c a v i t y  w i t h o u t
a n y  a n g i o i n v a s i o n .

T o  e v a l u a t e  t h e  e x t e n t  o f  a i r w a y  i n v o l v e m e n t  a n d  t i s s u e  i n v a s i o n ,  a
s e c o n d  b r o n c h o s c o p y  w i t h  b i o p s y  w a s  p l a n n e d .  

T h e  b r o n c h i a l  b i o p s y  w a s  t a k e n  w h i c h  r e v e a l e d  n e c r o s i s  w i t h  b r o a d
a s e p t a t e  f u n g a l  h y p h a e  o f  m u c o r .  

A  r e p e a t  H R C T  c h e s t  w a s  p e r f o r m e d  t o  d e t e r m i n e  t h e  e x t e n t  o f  t h e
l e s i o n s  a n d  p r o g r e s s i o n  o f  d i s e a s e .  

T h e  p a t i e n t  u n d e r w e n t  p r e o p e r a t i v e  o p t i m i z a t i o n ,  i n c l u d i n g
p u l m o n a r y  r e h a b i l i t a t i o n  a n d  n u t r i t i o n a l  s u p p l e m e n t a t i o n ,  t o
e n h a n c e  s u r g i c a l  o u t c o m e s .  
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 Our biggest challenge was 
patient's poor affordability. 

Fortunately we could mobilise 
financial support through 

Jupiter Foundation's 
CSR funds.

C h a l l e n g e s  d u r i n g  s u r g e r y  i n c l u d e d  t h e
r e m o v a l  o f  l e f t  u p p e r  l o b e  a n d  l i n g u l a  
w h i c h  w a s  d e n s e l y  a d h e r e n t  t o  p a r i e t a l  
a n d  v i s c e r a l  p l e u r a ,  a r c h  o f  a o r t a  a n d  t h e
e n t r a p m e n t  o f  r e c u r r e n t  l a r y n g e a l  n e r v e .  

D u r i n g  s u r g e r y ,  c a v i t y  h a d  t o  b e  o p e n e d  a s
i t  c o u l d  n o t  b e  c o m p l e t e l y  r e s e c t e d  d u e  t o
d e n s e  a d h e s i o n s  t o  a o r t a .  



During the post-operat ive per iod,  the pat ient was extubated on the operat ing
table but required two days of  intensive care unit  stay .  

Amphoter ic in B was discontinued 2 days after  surgery ,  The pat ient was
continued on oral  posaconazole ,  and the intercostal  drain was eventual ly
removed.  

However ,  after  one week of  surgery ,  the pat ient experienced new onset of
fever ,  tachycardia ,  hypotension,  hypoxia ,  tachypnea,  diminished appetite and
depress ive features .  

Psychiatric consultation was sought,  and was diagnosed with hypoactive
delir ium. 

There was a ra ised total  leukocyte count ,  whi le the chest  X-ray revealed left
lower zone opacit ies .  C-react ive protein (CRP) levels  increased up to 170.  

There was suspicion of  relapse of  Mucor mycosis  as  part  of  the cavity  was left
behind with possibi l i ty  of  spi l lage due to opening of  the cavity .  

Repeat HRCT chest  revealed extensive les ions in left  lung.  

Posaconazole was discontinued due to gastrointest inal  intolerance,  and
suspected treatment fa i lure .  

Conventional  amphoter ic in B was restarted,  broad-spectrum antibiot ic
coverage was administered to address any secondary bacter ial  infect ion.

Cl inical ly ,  the pat ient showed improvement in appetite ,  fever ,  and
demonstrated a posit ive radiological  response after  10 days .  

Pulmonary rehabi l i tat ion was continued and patient was discharged after  s ix
weeks of  t reatment .

P o s t - o p e r a t i v e  c a r e
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T h e  p a t i e n t  a l s o  e x h i b i t e d  i n t o l e r a n c e  t o  a m p h o t e r i c i n  B ,  w h i c h  p o s e d  a
h u r d l e  i n  m a n a g i n g  t h e  c o n d i t i o n .  

C o s t - r e l a t e d  i s s u e s  a l s o  a d d e d  c o m p l e x i t y  t o  t h e  t r e a t m e n t  p r o c e s s .  

N e p h r o t o x i c i t y  e m e r g e d  a s  a  c o n c e r n ,  r e q u i r i n g  c l o s e  m o n i t o r i n g  a n d
Q T C  m o n i t o r i n g  t o  e n s u r e  c a r d i a c  s a f e t y .  

A d d i t i o n a l l y ,  d i f f i c u l t i e s  w i t h  I V  c a n n u l a  n e c e s s i t a t e d  t h e  e v e n t u a l
i n s e r t i o n  o f  a  c e n t r a l  l i n e .  

T h e  m a n a g e m e n t  o f  e l e c t r o l y t e  i m b a l a n c e s  d e m a n d e d  d a i l y  m o n i t o r i n g
a n d  a d j u s t m e n t s .  T h e  n e p h r o l o g y  t e a m  w a s  c o n s u l t e d  f o r  t h e  s a m e .  

S e v e r a l  c h a l l e n g e s  w e r e  e n c o u n t e r e d  d u r i n g  t h e  c o u r s e  o f  t r e a t m e n t :



P u l m o n a r y  m u c o r m y c o s i s  i s  a  r a r e  b u t  d e v a s t a t i n g
f u n g a l  i n f e c t i o n  t h a t  p r i m a r i l y  a f f e c t s  i m m u n o -
c o m p r o m i s e d  i n d i v i d u a l s .  I n  t h i s  c a s e , u n c o n t r o l l e d
d i a b e t e s  a n d  h i s t o r y  o f  C O V I D  1 9  p n e u m o n i a  s e t  
t h e  s t a g e  f o r  i n v a s i v e  p u l m o n a r y  m u c o r m y c o s i s .  

T h e  d e l a y  i n  d i a g n o s i s  a n d  t r e a t m e n t  i n i t i a t i o n  i n  t h i s
c a s e  w a s  l i k e l y  d u e  t o  o v e r l a p  o f  s y m p t o m s  w i t h  p o s t -
C O V I D  c o m p l i c a t i o n s  a n d  t h e  h i g h  p r e t e s t  p r o b a b i l i t y  o f
p u l m o n a r y  t u b e r c u l o s i s .

C o l l a b o r a t i o n  b e t w e e n  i n t e r n a l  m e d i c i n e  s p e c i a l i s t s ,
p u l m o n o l o g i s t s ,  i n f e c t i o u s  d i s e a s e  s p e c i a l i s t s ,  t h o r a c i c
s u r g e o n s ,  n e p h r o l o g i s t s  a n d  p s y c h i a t r i c  c o n s u l t a n t s
a l l o w e d  f o r  a  c o m p r e h e n s i v e  a p p r o a c h  i n  t h e  d i a g n o s i s
a n d  m a n a g e m e n t  o f  p u l m o n a r y  m u c o r m y c o s i s .

E a r l y  r e c o g n i t i o n  o f  c l i n i c a l  d e t e r i o r a t i o n  a n d  p o s t
o p e r a t i v e  r e l a p s e  o f  m u c o r  m y c o s i s  h e l p e d  i n  p r o m p t
i n i t i a t i o n  o f  a p p r o p r i a t e  a n t i f u n g a l  t h e r a p y .
A d d i t i o n a l y ,  a g g r e s s i v e  s u r g i c a l  i n t e r v e n t i o n  l e d  t o  t h e
p o s i t i v e  o u t c o m e  o b s e r v e d  i n  t h i s  u s u a l l y  f a t a l  d i s e a s e .  
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"We extend our heartfelt  grat itude to the hospital  administrat ion for  their
unwavering f inancial  and administrat ive support ,  the treating doctors  for
their  exceptional  care ,  the crowd funding donors for  their  generosity ,  and
the Jupiter  consultants  for  their  f inancial  and professional  contr ibutions .  

Their  col lect ive efforts ,  contr ibutions and bel ief  in  our  cause have
demonstrated the transformative power of  a  mult idiscipl inary approach and
reinforced the importance of  col laboration in del iver ing exceptional  patient
care. "

Dr.  Alpa Dalal
Head of  Pulmonary Medicine at  Jupiter  Hospital



1 .  P u l m o n a r y  m u c o r m y c o s i s  s h o u l d  b e  c o n s i d e r e d  a s  a1 .  P u l m o n a r y  m u c o r m y c o s i s  s h o u l d  b e  c o n s i d e r e d  a s  a
p o t e n t i a l  c o m p l i c a t i o n  i n  p a t i e n t s  w i t h  p o o r l y  c o n t r o l l e dp o t e n t i a l  c o m p l i c a t i o n  i n  p a t i e n t s  w i t h  p o o r l y  c o n t r o l l e d
d i a b e t e s ,  a  h i s t o r y  o f  C O V I D - 1 9  p n e u m o n i a ,  a n d  p e r s i s t e n td i a b e t e s ,  a  h i s t o r y  o f  C O V I D - 1 9  p n e u m o n i a ,  a n d  p e r s i s t e n t
r e s p i r a t o r y  s y m p t o m s .r e s p i r a t o r y  s y m p t o m s .

2 .  P r o m p t  d i a g n o s i s  a n d  i n i t i a t i o n  o f  a n t i f u n g a l  t h e r a p y  a r e2 .  P r o m p t  d i a g n o s i s  a n d  i n i t i a t i o n  o f  a n t i f u n g a l  t h e r a p y  a r e
c r u c i a l  f o r  i m p r o v i n g  p a t i e n t  o u t c o m e s .  C o l l a b o r a t i o n  b e t w e e nc r u c i a l  f o r  i m p r o v i n g  p a t i e n t  o u t c o m e s .  C o l l a b o r a t i o n  b e t w e e n
v a r i o u s  s p e c i a l t i e s ,  i n c l u d i n g  p u l m o n o l o g i s t s ,  i n f e c t i o u sv a r i o u s  s p e c i a l t i e s ,  i n c l u d i n g  p u l m o n o l o g i s t s ,  i n f e c t i o u s
d i s e a s e  s p e c i a l i s t s ,  a n d  t h o r a c i c  s u r g e o n s ,  i s  e s s e n t i a l .d i s e a s e  s p e c i a l i s t s ,  a n d  t h o r a c i c  s u r g e o n s ,  i s  e s s e n t i a l .

3 .  S u r g i c a l  i n t e r v e n t i o n ,  s u c h  a s  l o b e c t o m y ,  i s  n e c e s s a r y  t o3 .  S u r g i c a l  i n t e r v e n t i o n ,  s u c h  a s  l o b e c t o m y ,  i s  n e c e s s a r y  t o
r e m o v e  t h e  a f f e c t e d  l u n g  t i s s u e  a n d  c o n t r o l  t h e  i n f e c t i o n .r e m o v e  t h e  a f f e c t e d  l u n g  t i s s u e  a n d  c o n t r o l  t h e  i n f e c t i o n .

4 .  T h e  i n v o l v e m e n t  o f  a  m u l t i d i s c i p l i n a r y  t e a m  a l l o w s  f o r  a4 .  T h e  i n v o l v e m e n t  o f  a  m u l t i d i s c i p l i n a r y  t e a m  a l l o w s  f o r  a
c o m p r e h e n s i v e  a n d  i n t e g r a t e d  a p p r o a c h  t o  p a t i e n t  c a r e ,c o m p r e h e n s i v e  a n d  i n t e g r a t e d  a p p r o a c h  t o  p a t i e n t  c a r e ,
e n s u r i n g  t i m e l y  a n d  a p p r o p r i a t e  m a n a g e m e n t .e n s u r i n g  t i m e l y  a n d  a p p r o p r i a t e  m a n a g e m e n t .

5 .  P o s t - o p e r a t i v e  c a r e ,  i n c l u d i n g  m o n i t o r i n g  f o r  c o m p l i c a t i o n s5 .  P o s t - o p e r a t i v e  c a r e ,  i n c l u d i n g  m o n i t o r i n g  f o r  c o m p l i c a t i o n s
a n d  a d d r e s s i n g  c o m o r b i d i t i e s ,  p l a y s  a  v i t a l  r o l e  i n  p a t i e n ta n d  a d d r e s s i n g  c o m o r b i d i t i e s ,  p l a y s  a  v i t a l  r o l e  i n  p a t i e n t
r e c o v e r y .r e c o v e r y .

6 .  T h i s  c a s e  r e p o r t  s e r v e s  t o  r a i s e  a w a r e n e s s  a m o n g  g e n e r a l6 .  T h i s  c a s e  r e p o r t  s e r v e s  t o  r a i s e  a w a r e n e s s  a m o n g  g e n e r a l
m e d i c a l  p r a c t i t i o n e r s  a n d  t h e  g e n e r a l  p u b l i c  a b o u t  t h em e d i c a l  p r a c t i t i o n e r s  a n d  t h e  g e n e r a l  p u b l i c  a b o u t  t h e
c h a l l e n g e s  a s s o c i a t e d  w i t h  p u l m o n a r y  m u c o r m y c o s i s  a n d  t h ec h a l l e n g e s  a s s o c i a t e d  w i t h  p u l m o n a r y  m u c o r m y c o s i s  a n d  t h e
i m p o r t a n c e  o f  a  m u l t i d i s c i p l i n a r y  a p p r o a c h  i n  p a t i e n t  c a r e .i m p o r t a n c e  o f  a  m u l t i d i s c i p l i n a r y  a p p r o a c h  i n  p a t i e n t  c a r e .
F u r t h e r  r e s e a r c h  a n d  g u i d e l i n e s  a r e  n e e d e d  t o  g u i d e  o p t i m a lF u r t h e r  r e s e a r c h  a n d  g u i d e l i n e s  a r e  n e e d e d  t o  g u i d e  o p t i m a l
m a n a g e m e n t  s t r a t e g i e s  f o r  t h i s  c h a l l e n g i n g  f u n g a l  i n f e c t i o n .m a n a g e m e n t  s t r a t e g i e s  f o r  t h i s  c h a l l e n g i n g  f u n g a l  i n f e c t i o n .
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