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Utility of serum ammonia in critically
ill hospitalized patients with hepatic
encephalopathy�

Utilidad  del  amonio  sérico en encefalopatía
hepática en pacientes hospitalizados graves

We read  the  consensus  on  hepatic  encephalopathy  (HE)1

with  great  interest.  However,  we  would  like  to  comment  on
aspects  of  the  utility  of  measuring  serum  ammonia  in  this
disease.

Differential diagnosis

Critically  ill  patients  hospitalized  with  chronic  liver  disease
can  develop  the complication  of HE.  Making  the diagnosis
can  be  challenging,  given  that  ∼50% of  patients  in the  emer-
gency  room  or  intensive  care unit  are on  invasive  mechanical
ventilation,  with  infusion  of  opioids  and/or  sedatives,  or  in
coma,  impeding  neurologic  examination.  Encephalopathy  in
those  patients  could  occur  due  to  other  common  causes,
such  as  delirium,  sepsis,  shock,  meningitis/encephalitis  and
hypo/hypernatremia.

Prospective  cohort  studies,  such  as  the  one by  Gundling
et  al.,2 have  shown  the  utility  of  serum  ammonia  in the diag-
nosis  of HE.  In their  study,  serum  ammonia  levels  >65.5  �g/dl
correlated  well  with  the  West  Haven  criteria  and critical
flicker  frequency  (area  under  the curve  = 0.71  and  0.861,
respectively)  in patients  with  cirrhosis.

Nicolao  et al.3 found  that  levels  of arterial  ammonia
>173.6  �g/dl  and venous  ammonia  >121  �g/dl  had  a  high
correlation  for  diagnosing  HE (r =  0.76).

In  patients  with  acute-on-chronic  liver  failure  (ACLF),
Verma  et  al.4 showed  that  a  serum  ammonia  level
>132  mmol/l  is  an  independent  risk  factor  for  the presence
of  HE  at  admission  (OR  1.007,  CI  1.004---1.010;  p =  ---0.001)
and  during  hospitalization  (OR  1.002,  CI 1.001---1.003;  p =
---0.001).

Given  the  above,  we  consider  that  determining  serum
ammonia  could  be  useful  for  making  or  ruling  out  the  diag-
nosis  of  HE in the  settings  described  (Fig.  1),  with  the low
cost  of  the  test  being  its  greatest  advantage:  ∼$200  MXN
(∼$10.8  USD).
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Prognosis

In  patients  with  ACLF,  elevated levels  of  serum  ammonia  are
associated  with  HE progression  (OR  1.002,  CI  1.001---1.004;
p  =  ---0.011),  as  well  as  disease  severity.4 Chiriac  et  al.5

observed  that  a venous  ammonia  level  >  152.5  �mol/l  was
a  good  mortality  predictor  (area under the curve  = 0.886).
In  a recent multicenter,  prospective  study  on  patients  with
cirrhosis,  Shalimar  et  al.6 reported  that  serum  ammonia  cor-
related  with  HE severity  and  levels  were  significantly  higher
in  patients  that  died  (93  vs  67  �mol/l,  p ≤  0.001).  In  addi-
tion,  a higher  serum  ammonia  level was  an  independent
risk  factor  for  28-day  mortality  (HR 1.009,  p  ≤  0.001).  Levels
>  79.5  �mol/l  were  associated  with  a  greater  incidence  of
organ  failure,  and  no  decrease  by day  5 was  associated  with
a  higher  mortality  rate.

In  contrast  to  that  recommended  by  the authors,1

the latest  update  from  the  European  Association  for
the  Study  of  the  Liver  strongly  recommends  deter-
mining  the serum  ammonia  level in patients  with
delirium  and/or  encephalopathy  associated  with  liver  dis-
ease.

In  conclusion,  we  assert  that  serum  ammonia  quantifi-
cation  is  an inexpensive  test that  could  be considered  in
critically  ill  patients  with  acute  or  chronic  liver  disease and
encephalopathy,  particularly  in  scenarios  with  numerous  dif-
ferential  diagnoses.
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Figure  1 Proposed  algorithm  for  diagnosing  hepatic  encephalopathy.
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