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Abstract

Background: Tricyclic antidepressants (TCA) are becoming one o f the most frequently used substances in self poi- - 
soning. Significant morbidity and mortality associated w ith TCA overdose are often related to and refractory hypoten­
sion. We report the first case o f survival after severe amitriptyline poisoning, leading to  prolonged cardiac arrest and ’ 
ventricular tachycardia (VT), resuscitated w ith 3 h o f uninterrupted cardiac massage and Direct current (DC) shocks.
Case presentation: A 25 year old girl presented w ith severe amitriptyline poisoning causing pulseless VT and 
prolonged cardiac arrest. After 3 h o f uninterrupted external cardiac massage, together w ith nine DC shocks and intra 
venous bicarbonate injections the rhythm reverted to a nodal tachycardia, initial 2D echocardiogram showed left ven­
tricular dysfunction, which recovered to normal after 2 weeks and the patient had a complete recovery subsequently.
Conclusion: Our case highlights the importance o f continued resuscitation in patients presenting w ith TCA poison­
ing and resistant arrhythmia, especially in young and otherwise healthy patients.
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Background
Tricyclic an tidepressan ts (TCA) are  u sed  in  m anagem ent 
o f  a range o f  psychiatric d iso rders and  is one o f  th e  m ost 
frequen tly  abused  drugs. It is o ften  used  as a  sedative, 
especially in  elderly population , com m only  referred  to  
as ‘sleeping tab le ts’. Therefore, its availability as an  ‘over 
th e  co u n te r’ d rug , has lead  to  its’ h igher usage in  suicidal 
po ison ing . Severe T C A  overdose com m only  causes fatal 
a rrh y th m ia  an d  m yocardial depression  due  to  b lockade 
o f sod ium  channels. This resu lts  in  re frac to ry  hy p o ten ­
sion, w hich  is th e  com m onest cause in  d ea th  in  T C A  
overdose [1,2].

In  literatu re , tw o cases w ere re p o r te d  w ith  severe im i- 
p ram ine  po ison ing  w ith  p ro longed  card iac a rre s t m an ­
aged w ith  cardiac m assage for 3 and  5 h  [3 ,4 ]. In  th e  first 
case, card iac a rre s t w as due to  p ro longed  asystole an d  in

•Correspondence: dayakshi@yahoo.com
1 Professorial Medical Unit, Colombo South Teaching Hospital, Kalubowila, 
Sri Lanka
Full list of author information is available at the end of the article

th e  second, re s is tan t ven tricu la r tachycard ia  (V T). The 
la tte r case is described  in  a 3-year-old, w here they  have 
failed to  reverse V T  w ith  card iac m assage a n d  has subse­
quen tly  in tervened  w ith  cardiac pacing to  over-ride th e  
arrhy thm ia.

W e re p o r t th e  first case o f severe am itrip ty line  po ison ­
ing  w ith  pro longed  V T  an d  card iac a rre s t successfully 
reverted  to  sinus rhy thm , w ith  only co n tinued  external 
cardiac m assage and  repea ted  D C  shocks for 3 h  in  a, low 
resource  hosp ita l system .

Case history
A 25 year o ld  previously healthy  girl w ith o u t any co­
m orbid ities, go t ad m itted  to  th e  m ed ical w ard  in  an  
unconscious sta te  after self-ingestion  o f an  unknow n 
q u an tity  o f  “sleeping tab lets" H er G lasgow  C om a Scale 
w as 3/15, w ith  d ila ted  pupils. H er cen tra l and  p e rip h ­
eral pulses w ere n o t felt and  th e  b lood  p ressu re  w as u n - ; 
recordable. Im m edia te  card iopu lm onary  resuscita tion  
w as s ta rted  w ith  ex ternal cardiac com pressions and  she
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w as subsequently  in tuba ted  and  ventilated  w ith  100 % 
oxygen. The cardiac m o n ito r show ed a V T  w ith  a rate 
varying betw een  150 and  180/m in  (Fig. 1). The h isto ry  of 
“sleeping tab le ts” ingestion  along w ith  th e  clinical p ictu re  
o f  d ilated  pupils an d  VT, im m ediately  d irec ted  o u r suspi­
cion  tow ards T C A  poisoning.

O n detec tion  o f  VT, she w as given 150 joules, along 
w ith  a bolus of 100 m l of in travenous sodium  bicarbo­
nate  (8.4 %). D ue to  lack o f response  to  initial trea tm en t 
(Fig. 2), resuscita tion  w as con tinued  w ith  cardiac m as­
sage for 3 h  w ith  repea ted  DC shocks up to  n ine tim es 
and  IV sod ium  b icarbonate  50 m l boluses every 30 m in. 
G astric lavage w as also p e rfo rm ed  concurrently . A fter 
3 h  the  rhy thm  suddenly  changed  to  nodal rhy thm  and  
th e  hem odynam ic stability  w as achieved. A t th is stage 
th e  patien t w as tran sfe rred  to  intensive care u n it w here 
her m ean  arteria l b lood  pressu re  w as m ain tained  above 
65 m m H g w ith  no rad renaline  and  dobutam ine infusions. 
The sleeping tab le ts w ere subsequently  identified as am i­
trip ty line w hen  h e r relatives d iscovered a pack o f tab lets 
(25 mg) from  th e  place she w as found  unconscious and  
the  quan tity  suspected  w as 20 tablets.

A t th e  intesive care un it, she w as ventilated  for 48 h. 
H er b lood  pH  w as m ain ta ined  in  an  alkaline state 
betw een  7.45 and  7.5 w ith  in tra-venous (IV) sodium  
b icarbonate  in jection . The p o st resuscita tion  nodal

tachycardia (Figs. 3, 4) subsequently  reverted  to  sinus 
rhy thm  along w ith  T  wave inversions in  leads V2- V 6 
(Fig. 5). A  2D echocard iogram  done a t th is stage show ed 
an  ejec tion  frac tion  of 40 % w ith  d ilated left ventricle and 
global hypokinesia. C hest rad iograph  show ed m arked  
pu lm onary  edem a (Fig. 6).

She w as ex tubated  on  fourth  day and  w as tran sfe rred  
to  th e  m edical w ard  for con tinuation  of care. She was 
d ischarged  after 1 w eek from  the incident, w hen  she 
ob ta ined  com plete recovery. O n  question ing  she could 
n o t recall any significant details p rio r to  the  incident, sug­
gesting th a t she w as having a re trog rade  am nesia o f p re ­
ceding 24  h  from  th e  inciden t. H er follow u p  ECGs done 
a t 1 w eek and  1 m on th  after discharge, show ed sinus 
rhy thm  w ith  no rm al T  waves. The repeat 2D echocar­
d iogram  perfo rm ed  after 2 weeks show ed im provem ent 
in  h e r  ejec tion  fraction  to  55 % w ith  norm al sized car­
d iac cham bers. She d id  n o t have any o th e r neurological 
deficits except for th e  sh o rt te rm  re trog rade  am nesia th a t 
persisted .

D iscu ssio n

T C A s rem ain  a com m on cause o f fatal d rug  po isoning  
over th e  years. They are rapidly absorbed  from  th e  gastro ­
in testina l tra c t and  are highly p ro te in  bo u n d  w ith  a large 
volum e o f d is tribu tion . Therefore, it has a long half-life
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Fig. 4 Thirty-six hours after poisoning— nodal tachycardia
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Fig. 3 Ten hours after poisoning— prolonged QT with nodal tachycardia
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Fig. S Day 4 after poisoning— nodal tachycardia with lateral T inversions

o f e lim ination  th a t generally exceeds 24 h [1], The toxic 
effects o f TCA s are caused by four m ain  pharm aco log i­
cal m echanism s. These are: inh ib ition  of no rep ineph rine  
(NE) reup take  a t nerve term inals, d irec t alpha-adrenerg ic  
blockage, qu in id ine like effect on th e  m yocardium  and 
an ticho linerg ic  effect [1, 2],

In T C A  poisoning, cardiovascular toxicity  is evident 
by presence o f arrhy thm ia and  hypotension . It com ­
m only  causes p ro longation  of Q T  in terval and  Torsade 
de po in tes, tachyarrhy thm ias o r b radyarrhy thm ias. T ach­
yarrhy thm ias are com m only  o f ven tricu la r orig in  such as 
V T  o r ven tricu lar fibrillation or o f supraven tricu lar o ri­
gin. H ypo tension  m ay be caused by reduced  m yocardial 
con trac tility  and  reduced  system ic vascu lar resistance 
m ay be a ttrib u ted  to  alpha-adrenerg ic  blockade. Signifi­
can t card iac arrhy thm ia  also con tribu te  to  hypotension  
and  hem odynam ic instability. In TCA  overdose, ECGs

changes th a t occu r m ay p red ic t th e  possibility  o f severe 
com plications, even be tte r th an  b lood  levels o f T C A  [5, 
6]. H ow ever in o u r pa tien t we w ere unable to  check  b lood 
levels o f am itrip ty line, as th e  te s t is n o t readily available 
in  the  governm en t sector.

Im m ediate  trea tm en t o f cardiac a rrhy thm ias involves 
correc ting  hypoxia, electrolyte abnorm alities, hy p o ten ­
sion and  acidosis. But, in travenous sod ium  b icarbonate  
infusion is th e  m ainstay of tre a tm en t in  T C A  poisoning, 
as it resolves cardiac arrhy thm ias, even in the  absence of 
acidosis. The rationale for sod ium  b icarbonate  therapy  is 
based, in  p a rt upon  anim al studies show ing, th a t it n a r­
row s the QRS com plex, im proves systolic b lood  pressure 
and  contro ls ven tricu lar arrhy thm ias [2]. In  ou r pa tien t 
in tra  venous sod ium  b icarbonate  w as given up  to  six 
boluses of 50 m l injections. A lthough  severe T C A  poi­
soning is associated  w ith m etabolic acidosis, secondary
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to  m yocardial dysfunction  w ith  hypotension, resulting  
in  tissue hypo-perfusion  and  lactic acidosis, o u r pa tien t 
did n o t have acidosis at any stage [4]. There are few cases 
repo rted , on  severe T C A  poisoning w here failing initial 
resuscita tion , they  have tr ied  new  strategies such as in tra  
venous lipid em ulsion [7], percu taneous card iopu lm o­
nary  su p p o rt [8] and  use o f  in travenous m agnesium  sul­
fate [9]. But th e  actual benefits o f these m ethods are yet 
to  be proven.

The use o f therapeu tic  hypotherm ia in  the  p o st resu s­
cita tion  period  had  also been  used  in patien ts w ith  severe 
T C A  poisoning w hich had  m ainly been  done to  preserve 
th e  neurological functions in post- resuscita tion  period  
[10]. But in  a low resource hospital setting , th is  is dif­
ficult un til p a tien t is adm itted  to  an intensive care un it. 
There are cases rep o rted  on  successful use of hyperton ic  
saline in  th e  m anagem ent o f severe T C A  poisoning  n o t 
respond ing  to  sod ium  b icarbonate, w hich is a im ed at 
overw helm ing th e  sod ium  channel b lockade effect o f 
T C A  [11],

In  o u r pa tien t, con tinuous u n in te rru p ted  cardiac m as­
sage, successfully m ain ta ined  cerebral perfusion  during 
the  a rrest period. W ith  th e  efforts o f o u r highly en th u ­
siastic resuscita tion  team , we w ere able to  continue 
effective cardiac com pressions for 3 h, even though  it 
w as th o u g h t th a t th e  recovery w as a rem ote  possibility 
as th e  tim e  progressed. The prolonged hem odynam ic 
instability  m ay be  attribu tab le  to  slow m etabolism  and

red istribu tion  o f  the  tricyclic du ring  th is tim e, w ith slow 
reso lu tion  o f its effect on  th e  m yocardium .

W e assum e th a t th e  tran sien t left ventricular dysfunc­
tion  in  o u r pa tien t, w as a result o f tachycardia induced 
cardiom yopathy, due to  persisten t VT. This was evident 
in  her, by the  im provem ent o f  cardiac function  to  norm al 
sta tus once tachycardia w as corrected . The d irect effects 
o f TCA  to o  m ay have co n trib u ted  to  th e  cardiac failure 
[12]. O u r p a tien t recovered hilly w ithout com plications 
except for th e  sh o r t te rm  re trog rade  am nesia of 24 h p re ­
ceding th e  inciden t. This re trograde am nesia has been  
previously rep o rted  in  severe T C A  poisoning w ith p ro ­
longed cardiac a rrest [3].

O u r case illustrates th e  im portance  of continuing 
external cardiac m assage for m any hours along w ith  
sod ium  b icarbonate  therapy, in patien ts com ing w ith  
severe TCA  poisoning  w ho are o therw ise well and  have 
a healthy m yocardium . This is th e  first case rep o rt w here 
prolonged resuscita tion  w ith  cardiac com pressions for 
3 h  and  D C  shocks w ith  IV  bicarbonate , saved a life w ith ­
ou t any cardiac in terven tions o r o th er novel strategies.

Conc lu sion

In severe T C A  poisoning  w ith  prolonged cardiac a rrest 
and  VT, th e  con tinu ity  o f  p rim ary  resuscitation w ith  
un in te rru p ted  cardiac m assage w ith assisted ventila­
tion  as long as necessary, can  be life saving. This case 
should serve as an  exam ple for cu rren t health  care w ork­
ers handling em ergencies in  a low resource setting, th a t 
prolonged resuscita tion  should  be carried  ou t w ith m ore 
enthusiasm , especially in  young patien ts presenting  w ith  
TCA  poisoning.

Consent

W ritten  in form ed consen t w as ob tained  from  the patien t 
for publication  o f  th is case rep o rt and  any accom pany­
ing im ages. A copy o f  th e  w ritten  consent is available for 
review.

Authors' contributions
All authors were involved in the initial resuscitation and further m anagem ent 
of the patien t DA researched th e  background literature on the case and wrote  
the first d raft Jl and CL contributed towards the discussions and analysis of 
the case All authors read and approved the final manuscript

Author details
1 Professorial Medical U n it Colom bo South Teaching Hospital, Kalubowila, Sri 
Lanka.2 Departm ent of Medicine, Faculty o f Medical Sciences, University of Sri 
Jayewardenepura, Nugegoda, Sri Lanka

Authors' Information
DA (MB8S) and AG (MBBS) are registrars in internal medicine. CL (MBBS, MD) 

Senior Registrar in Medicine, PK (MBBS) is a Registrar in haematology. MB 
(MBBS) is an intern medical officer in the University Medical U n it Colombo  
South Teaching Hospital, Kalubowila, Sri Lanka. Jl (MBBS. MD, FRCP) is a Profes­
sor in Medicine and Consultant Physician, in the Department o f Medicine. 
Faculty of Medical Sciences, and University of Sri Jayewardenepura, Sri Lanka.



♦

A
■ Abeyaratne etal. B M C  Res N ote s (2 016 )9 :167

Competing interests
The authors declare that they have no com peting interests.

Received: 27 July 2015 Accepted: 6 February 2016 
Published online: 15 March 2016

References
1. Kerr GW, McGuffie AC, Wilkie S. Tricyclic antidepressant overdose: a 

review. Emerg M ed J. 2001,T8:236.
2. Candice YY, Chan MB, StephenWaring W. Tricyclic cardiotoxicity treated 

w ith sodium bicarbonate. Circulation. 2007; 115:e63-4.
3. Orr D, Bramble M. Tricyclic antidepressant poisoning and prolonged 

external cardiac massage during asystole. BMJ. 1981;283:1107-8.
4. Southall DP,-Kilpatrick SM. Imipramine poisoning: survival o f a child after 

prolonged cardiac massage. BMJ. 1974;4:508.
5. Ramin Tabibiazar MD, Priyanka Dave, Osamu Fujimura MD. A fetal case 

o f tricyclic poisoning— cardiotoxicity. Proceedings o f UCLA Healthcare. 
2014:18.

6. Boehnert MT, Lovejoy FH Jr.ValueoftheQ R Sdurationversusthe  
serum drug level in predicting seizures and ventricular arrhythmias 
after an acute overdose o f tricyclic antidepressants. N Engl J Med.
1985;313(8)474-9.

7. Blaber MS, Khan JN, Brebner JA, McColm R.'Lipidrescue'fbr tricyclic 
antidepressant cardiotoxicity. J Emerg Med. 2012,43(3)465-7.

8. Kobayashi K, Miyajima M, Tanaka T, Kumagai K, Hirose Y, Hori Y,
Kinoshita H.Tricyclic antidepressant overdose rescued by percutane- 
nous cardiopulmonary support: report o f tw o  cases. Chudoku Kenkyu.
2011:24(1)46-50.

9. Emamhadi M, Mostafazadeh B, Hassanijirdehi M. Tricyclic antidepressant 
poisoning treated by magnesium sulfate: a randomized, clinical trial.
Drug Chem Toxicol. 2012;35(3):300-3.

10. KontioT, Salo A, KantolaT.Toivonen L, Skrifvars MB. Successful use o f ther­
apeutic hypothermia after cardiac arrest due to  am itryptiline and venela- 
faxine intoxication. Ther hypothermia Tem p manag. 2015;5{2):104 -9 .

11. Eken C. Hypertonic saline: an alternative therapy in TCA overdoses failed 
to  respond sodium bicarbonate. Clin Toxicol (Phila). 200846(5)488.

12. Umana E, SolaresCA, Alpert MA.Tachycardia-induced cardiomyopathy. 
Am J Med. 2003;114(1):51 -5 .

Submit your next manuscript to B io M e d  Central - 

and w e  will help you  at every step:

•  W e accep t p re -subm iss io n  inqu ir ie s

•  O u r se le c to r to o l he lps you to  f in d  th e  m o s t re le van t jo u rn a l

•  W e p ro v id e  ro u n d  th e  d o c k  c u s to m e r s u p p o r t

•  C on ven ien t o n lin e  su bm iss ion

•  T h o ro u g h  peer rev iew

•  Inc lus ion  in PubM ed and  all m a jo r in d e x in g  services

•  M ax im um  v is ib ility  fo r yo u r resea rch

S ub m it yo u r m a n u sc r ip t at 
w w w .b io rn e d ce n tra l.co m /su b m it O  B io M e d  Central

http://www.biornedcentral.com/submit

